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Foreword

F

ishing in India is a major activity employing over 14 million people. India with over 8,000
kilometers of marine coastline, 3,827 fishing villages, and 1,914 traditional fish landing
centers in 9 maritime states and 2 union territories, an Exclusive Economic Zone (EEZ) of over
2 million sq km, and extensive freshwater resources, is a major supplier of fish in the world.
Globally, India now takes the second position, after China, with regard to annual fisheries and
aquaculture production which increased from 0.75 million tonnes in 1950-51 to more than 10
million tonnes in 2015-2016. These twin sunshine sectors together contribute 1.1 per cent to the
national GDP, and 5.30 per cent to agriculture, while the annual export earnings for the year
2016 were Rs. 33442 crores or 5.14 billion USD. The role that fish play in India's food security
and nutritional security especially of many rural and coastal populations has often been
underestimated in the past. Fish as food-both from fish farms and capture fisheries-offers India
one of the easiest and fastest way to address malnutrition and food security. Despite rapid
growth in total fish production, a fish farmer's average annual production in India is only 2
tonnes, compared to 172 tonnes in Norway and 6 tonnes in China. Knowledge transfer for
sustainable fishing, continued growth in fish production and increase in fish exports have the
potential for increasing the living standards of Indian fishermen.
Measures need to be adopted to curb the post harvest losses that are estimated to be worth
over Rs.15, 000 crores which accounts for about 25% of the marine industry. Demand for value
added products and fish processing industries in India are gaining importance in recent years
due to enhanced incomes, better purchasing power, education and awareness and
consciousness towards hygiene and health. Quality assurance and safety of the processed
products are vital to seafood industry making adoption of modern methods of handling,
processing and adequate quality control measures imperative.
India’s future fisheries development plans should be aimed at making substantial contributions
to multiplying food production, improving the welfare of fishers, promoting exports and providing
food and livelihood security to its rural population. This requires an integrated attempt to drive
scientific and technological advancements and capacity building in key areas. At the 11th Indian
Fisheris and Aquaculture Forum, we endeavor to take stock and apprise ourselves of our
successes, be sentient of our capabilities, gear ourselves to take up the challenges and make
best use of the opportunities that come our way. The forum looks ahead to afford a platform for
meaningful scientific deliberations that could pave way for sustainable development of fisheries
and aquaculture that would eventually translate into nutritional security and enhanced incomes
for India's millions.
The deliberations on the theme of the 11th IFAF, "Fostering Innovations in Fisheries and
Aquaculture" are spread over 3 days in the form of 10 technical sessions namely (1) Fisheries
Resources: Genetics, Biodiversity and Management, (2) Fishing Systems for Sustainable
Fisheries, (3) Fishery Biology, Toxicology and Environment, (4) Aquaculture production, (5)
Aquatic Animal Health Management, (6) Adding Value to Fish: Avenues in Fish Processing and
Packaging, (7) Safe Fish: Quality, Risk Assessment and Regulations, (8) Fishomics and
i
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Frontier Sciences for Blue Bio-economy, (9) Socio-Economics, Gender, Capacity Building and
Livelihood; and (10) Fisheries Trade, Policy and Governance. The Symposium on Gender in
Aquaculture and Fisheries in India (GAF-India) will be held as part of the 11th Indian
Fisheries and Aquaculture Forum. India has a vibrant fisheries sector ranging from the very
traditional to the large scale, with diverse value chains and with varying contributions of women
and men to the sector. The GAF-India event will engage with the themes of the IFAF, and
suggest future priorities arising from its own gender themes. Delegates from Sri Lanka,
Maldives, Bangladesh and India would also engage in a dialogue on the Management of
Highly Migratory Fish Species in the Bay of Bengal in a parallel event organized by Ocean
Partnership Project of Bay of Bengal. Further, recognizing the importance of improved nutrition
in prevention of chronic diseases, the Association of International Seafood Professionals is
conducting a session on: Foraging a New Frontier: Increasing Seafood Consumption in
th
India. In addition, the 11 IFAF would also witness the conduct of Aquaculturists and
Seafood Processing Conclave where aquafarmers, entrepreneurs, scientists, policymakers,
and other stakeholders would deliberate on key matters relevant to aquaculture and allied
sectors.
th

The Chief Patron of 11 IFAF, Dr. Trilochan Mohapatra, Secretary DARE, Govt. of India and
DG, ICAR; Patron Dr. J.K. Jena, DDG, Fisheries Science, ICAR; office bearers of the AFSIB,
members of the International and National Advisory Committee, National Steering Committee
and Local Organizing Committee and Prof. Dr. Mohan Joseph Modayil are greately
acknowledged for their support and guidance in organizing this event.
I take this opportunity to place on record my sincere gratitude to all ICAR Institutes, Government
Organizations and Agencies and Private Institutions and Firms for all technical and financial
support. On behalf of 11th IFAF and ICAR-CIFT, I extend a warm welcome to all the delegates
of the 11th IFAF.

Dr. C.N. Ravishankar
Convener, 11th IFAF &
Director, ICAR-CIFT, Kochi

Kochi
November, 2017
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FR IN 01
Biodiversity,
management
and
sustainable use in fisheries sector in
the light of sustainable development
goal-14: ‘life below water’
B. MEENAKUMARI*
Chairperson, National Biodiversity Authority, TICEL Bio Park,
Taramani, Chennai, Tamil Nadu, India; *chairman@nba.nic.in

I

ndia has a vast coastline of 7,500 km with a
large coastal economy supporting more
than one third of India’s population. As a
mega biodiverse country, India is the third
largest producer of fish and second largest
producer of inland fish. The country has
extensive institutional and legal architecture
to deal with the issues ranging from
sustainable fisheries to coastal regulation. In
September 2015, heads of State and
Governments of the World have adopted the
post-2015
development
agenda
“Transforming Our World: The 2030 Agenda
for Sustainable Development,” including the
17 Sustainable Development Goals (SDGs)
in the UN summit meet held on 25-27
September 2015 at New York was
represented by India also at the level of
Hon’ble Prime Minister. SDG 14 states
“conserve and sustainably use the oceans,
seas and marine resources for sustainable
development”. SDG 14 contains ten targets,
addressing: marine pollution; marine and
coastal ecosystems; ocean acidification;
overfishing and IUU fishing and destructive
fishing practices; conservation; harmful
fisheries subsidies; economic benefits for
SIDS and LDCs; and, as means of
implementation,
increasing
scientific
knowledge, providing access to resources
and markets for small-scale artisanal fishers,
and implementing international law, among
others. A high-level UN Conference to
support the implementation of SDG 14

(‘Oceans Conference’ as popularly known)
was held on 5-9 June, 2017 at UN
Headquarters in New York. The ‘Oceans
Conference’ vide A/CONF.230/L.1, adopted
a declaration entitled “Our Ocean, Our
Future: Call for Action” as an outcome
document. The conference in particular
called for, “accelerate actions to prevent and
significantly reduce marine pollution of all
kinds, particularly from land-based activities,
including marine debris, plastics and
microplastics, nutrient pollution, untreated
wastewater,
solid
waste
discharges,
hazardous substances, pollution from ships,
and ALDFG”. Several topical areas
pertaining to SDG 14 as discussed during
the ‘oceans conference’ were also discussed
th
during the 13 Meeting of the Conference of
Parties to the Convention on Biological
Diversity held at Cancun, Mexico from 4-17
December, 2016 and hence, there is
convergence of actions on several topical
areas such as marine ecosystem restoration,
sustainable fisheries etc. The overall
implementation of SDGs in India is entrusted
with National Institution for Transforming
India (NITI Aayog). SDG 14 falls under the
specific mandate of the Ministry of Earth
Sciences with other Ministries/Departments
under its Department of Animal Husbandry,
Dairying and Fisheries. Over the next 15
years, the new sustainable development
agenda aims at transforming our world and
biodiversity conservation and sustainable
use is central to this approach.

FR IN 02
Genetic diversity: key for sustainable
fisheries
GOPAL KRISHNA *
Director, ICAR-Central Institute of Fisheries Education, Versova,
Mumbai, Maharashtra, India; *director@cife.edu.in
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ndian subcontinent is considered as one of
the mega biodiverse countries in the world.
A total of 3535 fish species have been
reported from India including freshwater,
brackish and marine water. The fish diversity
in these ecosystems provide livelihood and
also play an important role in maintaining
ecological balance. Habitat destruction
/modification, over-exploitation, unscientific
ranching programmes and climate change is
threatening many of these fishes. Genetic
variation is one of the critical components to
be considered for formulating policies for
sustainable
management
of
fishery
resources. But taxonomic ambiguity prevails
among commercially important fish species
due to phenotypic plasticity, which causes
species
delimitation
and
erroneous
synonymization. Developments in molecular
taxonomy provide a reliable solution to
delimit the species using phylogeny species
concept. Developing a regional ecosystem
based multigene DNA barcode database can
help in effective management of resources
by, accurate and rapid identification of
invasive alien species irrespective of species
life stages, identification of fish breeding
grounds and development of DNA chips for
forensic and regulation of illegal ornamental
fish trading.
The knowledge on fish population genetic
structure is essential to devise management
plans that aid in ecosystem based
management. The pre-requisite is the
genetic stock structure of indigenous fishes
to develop base line information about
genetic resources in an ecosystem. Recent
developments in molecular genetics has
made it possible to identify loci responsible
for adaptive traits through population
genomics approach, in which a single
nucleotide polymorphism (SNPs) will be
developed for candidate species and would
be used to screen populations using next
generation sequencing approach. This

technology can be applied to investigate the
population structure and marker assisted
selection in fishes.
Though ranching programmes help in
restoring depleted fish stocks, they must be
based on scientific approach. If not carried
out scientifically, it could have catastrophic
effect on native fish fauna and would lead to
loss of fish diversity. Care should be taken
that the genetic pool of the native species is
not changed/ contaminated, when seed from
one population/ecosystem is released to
another population. Ranching programmes
must be aimed at intra-population expansion
rather than inter-population mixing and
genetic stock structure information can help
in this regard.
The importance of conservation of genetic
diversity and the efficacy of using recent
developments in molecular biology towards
that end is highlighted in the paper.

FR IN 03
Prospects of marine fish genetic and
genomic research
A. GOPALAKRISHNAN*
Director, ICAR-Central Marine Fisheries Research Institute,
Kochi, Kerala, India; *agopalkochi@gmail.com

M

arine fish resources are characterized
by exemplary biodiversity and biocomplexity acquired over an evolutionary
trajectory spanning millions of years. This
extraordinary diversity provides resilience to
environmental fluctuations allowing their
persistence and perpetuation in the world
oceans. In spite of their resilience, marine
fish diversity is at crossroads due to global
warming, ocean acidification, anthropogenic
pollution, climate change induced habitat
alterations and other extreme events making
many of them vulnerable to extinction.
Cataloguing and conserving marine genetic
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diversity using genomic tools is important to
maintain the sustainability of world oceans at
ecological and evolutionary time scales.
Recent advances in fish genetic and
genomic tools, both conventional and Next
Generation Sequencing (NGS) methods
have enabled increased understanding
regarding adaptive potential of marine fishes
to environmental conditions at levels of
genome. Information regarding population
sub-structuring of marine fishes is vital for
marine fishery management as overfishing of
sub-populations or stocks contributes to loss
of sustainability. Molecular markers like
single nucleotide polymorphisms (SNPs),
microsatellites and mitochondrial DNA could
be used for identifying population substructuring and patterns of intra- and interspecific genetic diversity. The footprints of
selection inferred from genomic markers like
SNPs
are
valuable
to
understand
geographical patterns of adaptation which
also could be applied to identify origin of fish
populations or catch provenance in
commercial fishery. Large scale genome
scans and comparative genomic approaches
enable correlation of genomic alterations with
environmental conditions allowing accurate
prediction of deleterious effects on the
genome. Recent advancements in NGS
technology have paved the way for whole
genome sequencing of marine fishes
unraveling the secrets of marine complexity.
Indo-west Pacific regions and Indian Ocean
in particular harbor great marine biological
diversity and hence marine fish genetic and
genomic investigations should be scaled up
in this region so as to enable effective
management and conservation of our
valuable marine resources.

FR IN 04
Innovative
assessing

research strategies for
aquatic resources and

augmenting fisheries
region, India

in

Himalayan

A.K. SINGH*
Director, ICAR-Directorate of Coldwater Fisheries Research,
Bhimtal, Uttarakhand, India; *aksingh56@rediffmail.com

C

oncerted scientific efforts in the
coldwater fishery sector have developed
the geo-informatic maps on the existing
resources of 10000 km long streams and
rivers, 20500 ha of natural lakes, 50000 ha of
natural and manmade reservoirs and 2500
ha of high altitude brackish water lakes.
Assessments conducted in different water
bodies to learn the conservation status of
populations of indigenous and exotic fishes
belonging to 258 species, 76 genera, 21
families and 5 orders have targeted to use
molecular characterization for sustainable
management. Populations of rainbow trout,
golden mahseer, brown trout and chocolate
mahseer, snow trout and many endemic
species have also been characterized using
microsatellite (mitochondrial DNA or SSR)
markers. Establishment of germplasm
repositories, captive breeding and hatchery
management strategies, artificial propagation
and rehabilitation of dwindling populations
were
the
successful
management
approaches which resulted in establishment
of important maturation related hormones,
stress biomarkers and immune parameters.
Members of the suppressor of cytokine
signaling family, SOCS-1a and SOCS-3a
were identified as potential gene markers for
thermal stress tolerance in S. richardsonii.
Goblet cell dynamicity in digestive tract,
zymogen granule dynamicity in pancreas and
supra-nuclear vesicles in hindgut were
ascertained as histological markers of
appetite in early life stages. Further,
Indigenous fishes of food value have been
targeted for complete domestication under
the prioritized programme on species
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diversification for hill aquaculture. These
research efforts will provide improved
livelihood, nutritional security and greening of
the blues in mountains for sustainability.

FR IN 05
Fish genetic resource management in
India: Global relevance and national
actions
KULDEEP K. LAL*
Director, ICAR-National Bureau of Fish Genetic Resources,
Lucknow, Uttar Pradesh, India; *kuldeepklal@gmail.com

F

ish is very important in the livelihood and
nutritional security of the country. The
rising awareness of fish as health food, is
driving the per capita fish demand. To meet
the rising demand of additional 40 million
tonnes of fish estimated for 2030, the share
of aquaculture is expected to rise. The short
history of aquaculture entails that stock
improvement programs have to depend on
Wild relatives. Therefore, FGR management
becomes
equally
concerned
towards
sustainability of on-farm resources and the
wild populations harvested for utilization.
Global thrust on the need for sustainable
utilization of genetic resources, through
several treaties and policy instruments cuts
across all the sectors of agrobiodiversity.
Scientific knowledge generated through
modern molecular science can help in
planning of management and utilization of
genetic resources. From FGR management
perspective, the knowledge of genetic
diversity both at inter and intra specific levels
is very critical. Thus, precisely knowing what
to use and what to conserve is a very
important question to be answered for
utilization and management. The use of
molecular markers aiding accurate species
description helps in taxonomic validation and
unlocks new information on phylogeography
and evolutionary relationships, due to

climatic and geological changes and the
adaptive response of organisms. Knowledge
of sub-populations can be decoded through
molecular markers and population genetics
tools. Markers from functional genome are
also being used to find populations with
useful adaptive traits and termed as
population genomics. Knowledge of intraspecific diversity with respect to functional
adaptations helps to decide populations that
need conservation and also for stock
improvement programs for aquaculture. The
paper highlights emerging global policies in
aquatic genetic resource management with
relevant developments in Indian perspective.

FR IN 06
Recent
developments
in
genetic
improvement
programme
in
aquaculture
P. JAYASANKAR*
Former Director, ICAR-Central Institute of Freshwater
Aquaculture, Kausalyaganga, Bhubaneswar, Odisha, India;
*p.jayasankar@icar.gov.in

T

he objectives of genetic improvement
programme includes three steps viz., i) to
evolve genetically improved varieties of fish
and shellfish ii) to understand how alleles of
the genes controlling various traits interact
and control the observed variations in the
phenotype iii) to develop an integrated cost
effective Marker Assisted Selection program.
Genomics can play an important role for
improving aquaculture production. Selective
breeding programs benefit greatly from
knowledge of pedigree and individual
performance. Properly designed breeding
programs make use of additive and nonadditive genetic variation for traits of
economic importance and minimize the
negative effects of inbreeding. With the
emergence of massive parallel sequencing
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technology (NGS) along with remarkable
advances in computational technologies in
recent years, genomic scale data have
become more effortlessly available and
accessible for many non-model aquatic
organisms. The accessibility of whole
genome marker panels reinforce the hunt for
identification of genomic region under laying
genetic variation in simple and complex
phenotypes thereby transfiguring the pace at
which gene regions and specific genes are
being discovered. In aquaculture, genomics
revolution would contribute primarily to
genetic improvements of production and
performance traits such as growth, disease
resistance, feed conversion efficiency, meat
quality and yield in addition to the
development of novel technologies for
environment monitoring, diagnosis for fish
diseases,
vaccines
development
and
delivery, biosafety and security, genetic
management of wild and capture fisheries,
conservation of fish genetic resources,
transgenic fish technology and others. The
journey from conventional black box
approach to cutting edge genomics would
hopefully culminate in custom made
improved varieties of fish. This article deals
with opportunities, challenges and ways
forward.

FR IN 07
New developments in marine fisheries
governance in India: The way forward
K. SUNIL MOHAMED*
Principal Scientist and Head, Molluscan Fisheries Division,
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *ksmohamed@gmail.com

T

he National Policy on Marine Fisheries
(NPMF, 2017) of the Government of India
highlighted the following facts: 1) most of the
maritime state MFRAs are outdated and also
are not aligned to international instruments;

2) there are no regulations in place in the 12200 nm area of the Indian EEZ which is
under the control of the Central Government;
3) the existing mechanisms in place for a
sound and effective MCS regime for marine
fisheries sector are poor and needs further
strengthening; and 4) the Government will
ensure that the FAO-CCRF and its principles
are well-integrated in all its activities that
relate to marine fisheries sector. These facts
together with the statistic that the average
marine fish harvests from the seas around
India are fluctuating close to the current
potential yield estimates, indicate the urgent
need to implement a science based fisheries
management and governance structure in
the country. With this intention, the CMFRI
and CIFT together brought out the Indian
Marine Fisheries Code (IMFC) which is a
detailed plan to implement the FAO-CCRF in
India. The IMFC explains in detail each subarticle of the FAO-CCRF and provides
information on how the article can be
implemented and by whom thus enabling a
new marine fisheries management model for
India. The IMFC further proposes several
new bodies such as the formation of national,
regional, state, district and village fisheries
councils for co-management of fisheries; an
aquatic product council for assuring safety
and quality of fishery products in the
markets; and an aquaculture authority of
India for regulating and guiding all
aquaculture activities. As always, Kerala
State is in the forefront in drafting new
regulations to govern marine fisheries and
also for implementing many of these
regulations.
The State has recently
implemented minimum legal sizes (MLS) for
58 species of commercially exploited
finfishes and shellfishes to prevent rampant
growth overfishing.
It has made
amendments in its fisheries regulation act
(KMFRA) to govern the overcapacity by
controlling boat building yards; introduced
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input controls on fishing gears and net
making factories; and very significantly,
enacted laws to set fisheries governance
through three tiered fisheries management
councils. These transformations in the last
few years are heralding a sea change in the
way by which fisheries resources can be
sustainably managed in the country. Some
of these changes are models for other
maritime states to emulate and follow as
well.

FR OR 01

macrorhinus (3%). Elasmobranch species
distribution range recorded from Latitude
0
0
0
0
between 10 -14 N and Longitude 92 -93 E.
0
0
Mostly, sharks were caught between 11 -12
0
0
0
0
followed by 12 -13 and 10 -11 . Similarly,
majority of ray catch were recorded between
0
0
0
0
0
0
10 -11 followed by 11 -12 and 12 -13
respectively. Most of the elasmobranchs
landings were from a depth below 100 m
around Andaman waters except for targeted
deep-sea shark fishery, where operation
depth was 200-600 m.

FR OR 02

Species composition and spatial
distribution of sharks and rays from
Andaman waters

Marine
fisheries
resources
Maharashtra state: An overview

RAVI RANJAN KUMAR1, S. VENU1*, K.K. BINEESH2,
K.V. AKHILESH3, P.T. RAJAN2

BALAJI R. KHARATMOL*, LATHA SHENOY, ADINATH
T. MARKAD

1

Department of Ocean Studies and Marine Biology, Pondicherry
2
University, Brookshabad Campus, Port Blair; India; Zoological
Survey of India, Andaman and Nicobar Regional Centre, Port
Blair, India; 3ICAR-Central Marine Fisheries Research Institute,
Kochi, Kerala, India; *s.venu1974@gmail.com

I

nformation on the fishery, catch and catch
composition of elasmobranchs from
Andaman and Nicobar waters of India are
scarce. The species diversity, catch and
catch composition of elasmobranchs was
estimated based on regular catch monitoring
during the period 2014-2015 in the major fish
landing centres of Andaman Islands. The
commercial elasmobranch fishery was
supported by 27 species with 17 sharks and
10 rays species belonging to 11 families
under 22 genera were recorded. A total of
281.7 t of elasmobranchs were landed which
formed 184.8 t (65%) of rays followed by
sharks (96.8 t, 34%) during 2014-15. Species
composition revealed rays dominated fishery
with a maximum share of 15% by Mobula
birostris followed by Himantura uranak
(13%), Carcharhinus albimarginatus (6%),
Sphyrna
lewini
(4%)
and
Loxodon

of

ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *balaji.frmpa508@cife.edu.in

F

isheries sector plays a pivotal role in the
national economy due to its contribution
to employment generation, food security,
foreign
exchange
earnings
and
for
supporting the livelihood of the millions of
fisher-folk in the country. Over 90% of the
marine fish catch is presently accounted
under mechanized and motorized fishing.
Marine fisheries around the world and India
remain seriously threatened from fishing
overcapacity, overfishing and range of
environmental problems. India, a tropical
country has multispecies fishery, exploiting
species that differ in their biological
characteristics
and
habitats.
The
development of the marine fisheries has
undergone a transformation from traditional
fishing method to mechanized fishing all
along the coast during the last four decades.
Maharashtra state has six coastal districts
namely Greater Mumbai, Palghar, Thane,
Raigad, Ratnagiri and Sindhudurg with total
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coastal line of 720 km and continental shelf
area 1,11,512 sq. km. These six coastal
districts of the state have 456 fishing villages
and 162 landing centers. Total fishermen
population stood at 3.86 lakhs out of which
0.76 lakh were active fishermen in 2015. The
fishing fleet operating along the Maharashtra
coast during the year 2014-15 was 12,536
mechanised
boats
and
2,547
nonmechanised boats. The marine fish landings
in Maharashtra state in the year 2015 was
estimated at 2.65 lakh tonnes with 23.1%
less than the previous year. Out of total
marine fish landing of the state, pelagic
fishery resources contributed (38.2%)
followed by demersal fishery resources
(30.8%), crustaceans (23%), molluscs (7%)
and others (1%). The major fishing gears
were trawlnet (57.2%), purse-seine (16%)
bagnet (15%), gillnet (11.2%) and others
(0.6%). The valuation of marine fish landings
in India during 2014-15 was estimated at
₹ 40,100 crores, of that contribution of
Maharashtra state was ₹ 4,630 crores. The
fish potential of the state is estimated at 6.3
lakhs tonnes and about 49 species are found
in marine water. About 80% estimated catch
is used for consumption in fresh form and
17% used for sun drying, 1% is used for
salting and remaining 2% for other use.
Present status of marine fisheries, current
issues, conservation & governance of marine
resources of Maharashtra state are
discussed in this paper.

FR OR 03
The other side of the invasive alien
suckermouth sailfin catfish: with
special reference to food value
SHYNI G. BHASI, R.B. PRAMOD KIRAN*
Dept. of Aquatic Biology and Fisheries, University of Kerala,
Karyavattom, Thiruvananthapuram, Kerala, India;
*pramodkiranrb@keralauniversity.ac.in

I

nvasive alien species are an enduring
environmental issue for the Anthropocene
that affects the resistance and resilience of
ecosystem stability. When an exotic species
becomes invasive, the consequences are
generally negative. There are several reports
on
catastrophic
impacts
of
exotic
introductions at the ecosystem level and
species level. The potential risks not only
affect the quality or level of biodiversity, but
also the socio-economic aspects of the
human community that depend on aquatic
ecosystems for their sustenance. Despite
their abundance, no economic value has yet
been discovered for the mature wild fish. As
eradication is almost impossible, in this
paper we explore the efficacious upshot of
the introduction of the candidate species
from the Loricariidae family in the freshwater
bodies of Trivandrum district. We analyze
this effect by incorporating the fishes in
supplementary feed for other cultured fishes
(Anabas testudineus and Oreochromis
niloticus) and also domestic pet animals. The
results of the ongoing work will be presented
in the seminar. The study aims to translate
the impact of loricarids into opportunities to
work on the utilization of stocks presently
available in derelict streams as a source of
nutrition.

FR OR 04
Exotic carp fishery in Gobind Sagar
reservoir, Himachal Pradesh
KRISHAN LAL1*, ANISH DUA2
1
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obind Sagar reservoir (31° 25´N and 76°
25´E) is one of largest reservoirs in
Himachal Pradesh, constructed by erecting
226 meter high, straight gravity dam across
the river Sutlej in 1963 at village Bhakra.
Average water spread area of this reservoir
is 10,000 hectare. Ctenopharyngodon idella
(Grass carp), Hypophthalmichthys molitrix
(Silver carp) and Cyprinus carpio (Common
carp) are the exotic carps in this reservoir.
Grass carp and Silver carp got introduced
accidently in this reservoir. Common carp is
being stocked regularly for increasing the fish
production. Exotic carps are contributing
maximum in the commercial catch from this
reservoir. Silver carp is flourishing very well
in this reservoir due to auto stocking. Grass
carp is not showing so good results due to
lack of water weeds. Fishermen have
organized themselves in the form of cooperative societies. Twenty six fisheries cooperative societies were working in Gobind
Sagar reservoir up till year 2012. For
catching fishes gill nets were applied during
the afternoon hours and collected next
morning. Weight wise contribution of Silver
carp, Common carp and Grass carp in total
catch was, 57.77%, 22.49% and 1.14%
respectively during the year 2006 to 2012
from this reservoir. Annual catch of H.
molitrix was varying between 1,61,279 kg in
year 2011 and 7,88,030 kg in year 2009.
Annual catch of Cyprinus carpio was varying
between 1,44,826 kg in year 2006 and
2,14,480 kg in year 2010. Annual catch of C.
idella was varying between 6078 kg during
2,012 and 12,270 kg in year 2009. Maximum
catch (90.91%) of exotic carps was recorded
in year 2009 and minimum catch (77.17%)
was recorded in year 2011. Contribution of
exotic carps in total fish catch (56,37,108 kg)
of this reservoir remained 45,88,893 kg
(81.41%).

FR OR 05
A five year assessment of catch
statistics of Labeo calbasu from Govind
Sagar Reservoir
KRISHAN LAL1*, ANISH DUA2
1

Netaji Subhash Chandra Bose Memorial Govt. College,
Hamirpur, Himachal Pradesh, India; 2Guru Nanak Dev
University, Amritsar, Punjab, India;
*krishanlaldaroch@gmail.com

G

obind Sagar reservoir is one of largest
reservoirs in Himachal Pradesh. It was
constructed by damming river Sutlej at
village Bhakra in 1963. Fish catch data was
obtained from state fisheries department of
Himachal Pradesh. Fishes were caught by
fishermen using gill nets of 80x5 meters with
mesh size not less than 5 cm. June and July
months were observed as closed season.
Upto year 2010, twenty four co-operative
societies were working in Gobind Sagar
reservoir. Number of fishes belonging to
different species, caught was 21,43,986
(weighing 40,45,412 kg) during years 2006 to
2010. Fishes in commercial catch were Catla
catla, Labeo rohita, Sperata seenghala,
Cirrhinus mrigala,
Cyprinus carpio, Tor
putitora, Labeo dero, Labeo calbasu,
Hypophthalmichthys
molitrix
and
Ctenopharyngodon idella. Yearly fish catch
of this species was varying between 191.8 kg
(in year 2010) and 801 kg (in year 2006). A
decreasing trend in the yearly total catch of
L. calbasu was recorded during years 2006
to 2010. Total catch of Labeo calbasu by all
fisheries co-operatives remained 2934.2 kg
during this period. Maximum catch (339.3 kg
in year 2008) of this species was landed by
fisheries co-operative society Kutlehar and
minimum catch (1 kg, in year 2007) was
landed by co-operative society Jaishree.
During 2006 to 2010 out of twenty four cooperative societies, only fourteen landed
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Labeo calbasu catch. Fishing operations
were shifted to suitable areas of reservoir by
some
fisheries
co-operatives
during
fluctuations in water level. Fisheries cooperatives Kutlehar, Lathiani, Dobar and
Mandli operated in Lunkhar Khad stream
area of reservoir and have maximum catch of
this fish species. Fisheries co-operative
society Bhakra also had rich catch of this fish
species.

FR OR 06
Spatio-temporal structuring of fish
assemblages using ecological and
feeding guilds and environmental
factors in a well mixed tropical estuary
along western coast of India
G.B. SREEKANTH*
ICAR-Central Coastal Agricultural Research Institute, Old Goa,
Goa, India; *gbsree@gmail.com

T

he structure of fish communities was
studied in a well mixed tropical estuary
(Zuari estuary, southwest coast of India).
Fish and shellfish species were collected
monthly between September 2013 to August
2016 from 8 sampling stations using 400 m
surface and bottom gillnets of mesh size 30
mm. A total of 224 finfish and shellfish
species belonging to 74 families were
collected. For each sample, temperature,
salinity, dissolved oxygen and transparency
were recorded. Juveniles and sub-adults
dominated the fish catch for majority of the
species. Based on the IRI, Escualosa
thoracata,
Fenneropenaeus
indicus,
Nuchequula
blochii,
Mugil
cephalus,
Sardinella longiceps, Rastrelliger kanagurta,
Thryssa
mystax,
Portunus
pelagicus,
Stolephorus commersonii and Nematalosa
nasus were the most abundant species,
together contributed to 22.1% of the total IRI.

The most important ecological guilds in the
estuary were Marine migrants (MM, 71.9%),
Marine juvenile migrants (MJ, 9.3%) and
Marine stragglers (MS, 8%). Estuarine
residents (ES) and Diadromous species
(DA). In the seven groups FMFG (feeding
mode functional group); carnivores CR
(39.8%),
omnivores
OM
(27.3%),
planktivores PK (25.5%) and piscivores PS
(4.3%) were the major guilds. Canonical
correspondence analysis demonstrated that
all the environmental variables are important
in structuring the fish assemblages in the
estuary. The true estuarine species were
abundant in the inner zone of Zuari where
salinity and temperature were comparatively
less. Majority of the species preferred middle
and outer zones and post-monsoon and premonsoon seasons for residing the estuary.
This study highlights the importance of a
better understanding of the exportation
between estuaries and marine systems. The
Zuari estuary is a very important tropical
estuary for aquatic species which is under
the influence of anthropogenic activities. This
study also furnishes a reference data on
dynamics of fish assemblages in tropical
estuaries.

FR OR 07
Marine biodiversity hotspots and
strategies for conservation in India: A
review
P. NAMMALWAR*
Educational Multimedia Research Center, Department of Media
Sciences, Anna University, Chennai, Tamil Nadu, India;
*drnrajan@gmail.com; *drnamrajan@yahoo.com

T

he coastal marine ecosystems play a
vital role in India’s economy by virtue of
their natural resources, potential habitats and
wide biodiversity. The coastal marine regions
contain some of the world’s most diverse and
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productive biological systems. They include
areas of the complex and sophisticated
ecosystems such as enclosed sea and tidal
systems, intertidal habitat from hyper saline
and beach, water lagoons, estuaries, costal
salt marshes and mudflats to sandy and
rocky shores, coral reefs, sea grass bed and
mangroves that are sensitive to human
activities, impact and interventions. India has
a long coastline of 8129 kms (including
islands) with Exclusive Economic Zone
(EEZ) of 2.5 million km2 which is an
important area both for exploration and
exploitation of natural resources. This zone
suffers from the absence of an integrated
attention for conservation and development.
Since, the regions form a vital link between
the terrestrial and aquatic ecosystems, their
conservation is essential to maintain the
ecological balance and biodiversity. Marine
biodiversity affords enormous economical,
environmental and aesthetic value to human
kind. Humans have long depended on
marine aquatic resources for food, medicine
and materials as well as for recreational and
commercial purposes such as fishing and
tourism. Marine organisms also rely upon the
great biodiversity of habitats and resources
for food, materials, breeding and larval
disposal environment. This interdependence
is essential and maintaining a balance
between them is cardinal. But, in recent
years,
the
marine
ecosystems
are
deteriorating at an alarming rate. The factors
responsible for it are over exploitation of
species, introduction of exotic species,
pollution from urban, industrial, and
agricultural areas as well as habitat loss and
species extinction, alteration of water
diversion, excessive use of water resources
etc. As a result, valuable marine aquatic
resources
are
becoming
increasingly
susceptible to both natural and manmade
environmental changes. Biodiversity hotspots
are areas that are unusually rich in species,

most of endemic and are under constant
threats
with
destruction
and
are
overexploited. Conservation and sustainable
use of biodiversity is fundamental to
ecologically sustainable development. In an
era of human activates, global environmental
changes, habitat loss and species extinction,
conservation strategies are a crucial step
towards maintaining biodiversity loss. For
instance, oceans acidification and land use
are intensifying in many places with negative
and often irreversible consequences for
biodiversity. Biodiversity hotspots have
become a tool for setting conservation
priorities and play an important role in
decision making for cost effective strategies
to preserve biodiversity and marine
ecosystems. The conservation of corals and
mangroves habitats has attained great
significance in developing countries like
India, in the context of its functional role in
ecological and socioeconomic sustainable
development. The present paper reviews the
biodiversity hotspots and the strategies to
protect and conserve marine biodiversity
which are necessary to maintain the balance
of the nature and support the arability of
marine living resources in India.

FR OR 08
Genetic stock structure investigations
on spawning populations of Indian oil
sardine, Sardinella longiceps from
southwest coast of India
SANDHYA SUKUMARAN*, LAKSHMI MUKUNDAN,
WILSON SEBASTIAN, A. GOPALAKRISHNAN
ICAR-Central Marine Fisheries Research Institute, Ernakulam
North P.O., Kochi, Kerala, India;
*sukumaransandhya@yahoo.com

S

pawning populations of marine fishes
exhibit spatial integrity and hence genetic
studies focused on spawning populations
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would provide clear understanding regarding
the possible presence of distinct spawning
cohorts. Indian oil sardine is one of the most
commercially important marine pelagic fish
along southwest coast of India and hence a
study was undertaken to genetically
characterize the spawning cohorts of Indian
oil sardine using microsatellite markers. A
total of 480 spawning individuals were
collected from 4 different locations along the
southwest coast (Kochi, Calicut, Mangalore
and Ponnani) and one from the southeast
coast (Cuddalore) of India during the
spawning period (June-November, 2016) and
genotyped at five microsatellite loci.
Population genetic analyses were carried out
using
ARLEQUIN
and
STRUCTURE
programmes.
Significant
genetic
differentiation was observed between
samples collected from Malabar upwelling
zone and other parts in AMOVA analysis
(FST value of 0.145) indicating the presence
of distinct spawning cohorts in Indian waters.
Structure analysis also showed similar
results with k=2. The investigations will be
continued in 2017 and 2018 so as to identify
spatial and temporal patterns of genetic
differentiation. Preliminary investigations
point towards the possible presence of
distinct spawning cohorts which needs to be
managed separately so as to preserve intraspecific diversity and stock complexity.

FR OR 09
Small indigenous fish assemblage
structure and habitat associations in
Torsa river
KAVITA KUMARI1*, A. SINHA2, S.K. DAS2, H.M.
MANAS1, R. BAITHA1, S.K. KOUSHLESH1, PRANAB
GOGOI2, T.N. CHANU1
1
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Kolkata, West Bengal, India; 2Research Centre of ICAR-Central
Inland Fisheries Research Institute, Kolkata, West Bengal, India;
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S

mall indigenous fish (SIF; maximum total
length <25 cm) species assemblage and
habitat structure were investigated in the
river Torsa, a perennial river of Terai-Dooras
region of West Bengal. About hundred km
stretch of river was sampled at three
sampling
locations
viz.,
Madarihaat,
Kachuban and Toofanganj in India. Different
mesh sized fishing nets (Cast Net, Gill Net
and Lift Net) and electrofishing was done to
collect fish specimens, for assessing fish
diversity during December, 2014 to February,
2016. The study revealed the presence of 34
SIFs, with maximum diversity found at
Madarihaat as reflected by highest Shannon
Wiener index (2.53), Margalef’s richness
(3.11) and Pielou’s evenness index (0.54) for
SIFs, while lowest diversity was recorded
from Toofanganj which has maximum
dominance index (0.32). The recorded SIFs
were categorized as least concern (26), near
threatened (2) and not evaluated (6) as per
IUCN Red List. Differences in habitat and
fish assemblage structure were apparent
along the longitudinal gradient of river Torsa.
Habitat characteristics (e.g. transparency,
hardness, depth, substrate composition and
dissolved oxygen) were related to fish
assemblage structure in sampled stations.
Upper river stretch (Madarihaat) was
characterized by SIFs such as Schistura
spp., Aborichthys spp., and Amblyceps spp.
Similar SIFs diversity was observed at the
middle and lower stretch (Kachuban and
Toofanganj) and the major SIFs recorded
were Mystus tengra, Ailia coila, Tariquilabio
latius, Cabdio jaya, Opsarius barna, Barilius
bendelesis, Salmostoma boopis, Nandus
nandus, Parambassis ranga, Chanda nama.
Understanding fish assemblage in relation to
habitat could improve understanding for
formulation of conservation measures of
SIFs and improve management of river
biodiversity.
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FR OR 10
A new fish species of the genus
Stolephorus
(Clupeiformes:
Engraulidae) from the Bay of Bengal,
India
SHARDUL S. GANGAN1, ANNAM PAVAN KUMAR2,
SHRINIVAS JAHAGEERDAR2, A.K. JAISWAR2*
1
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Fisheries Education, Mumbai, Maharashtra, India;
*akjaiswar@cife.edu.in

A

new fish species Stolephorus tamilensis
sp. nov. is described from east coast of
India. The major distinguishing characters
are 5 to 6 small needle like prepelvic scutes
on the belly, pointed maxilla tip reaching to
border of operculum, concave and indented
preoperculum, 25 to 28 Gillrakers on lower
limb, dorsal fin without spine, short anal fin
with 17 to 19 rays. S. tamilensis showed
higher average genetic divergence values at
mitochondrial cytochrome c oxidase subunit I
and 16S rRNA loci on comparison with other
species of Stolephorus. Meristic and
neighbor-joining tree analysis revealed close
relation between S. tamilensis and S.
insularis. Further, nucleotide diagnostic
characters exclusive to S. tamilensis are
identified.

FR OR 11
Spatial variation in sea surface
temperature of marginal seas around
India
ATHIRA PRASAD1*, K.R. SREENATH2, K.K. JOSHY2,
GRINSON GEORGE2
1
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I

ndia is bordering four marginal seas of
Indian
Ocean
viz.,
Arabian
Sea,
Lakshadweep Sea, Bay of Bengal and
Andaman Sea. Being tropical seas, these
seas are expected to have major impacts
caused by climate change. In the present
study, the trend of Sea Surface Temperature
(SST) from these four regions has been
analysed. Mann Kendall trend analysis has
been performed on SST data gathered from
ICOADS. Inverse Distance Weightage (IDW)
using ArcGIS 9.3 has been used to
interpolate the results to find spatial variation.
The analysis has shown increasing trend in
SST in all these seas but at varying rates.
Perpetual increase in positive trend of SST at
these rates may cause widespread havoc at
the individual and community level and may
lead to unprecedented ecological changes.

FR OR 12
An assessment of species diversity,
composition,
conservation
and
management of fish communities from
a tropical reservoir, Jharkhand
K.M. SANDHYA*, L. LIANTHUAMLUAIA, U.K. SARKAR,
G. KARNATAK, S. KUMARI, V. KUMAR, BABLU
NASKAR, Y. ALI
ICAR- Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *sandhyafrm@gmail.com

T

he present study has been undertaken to
assess the species diversity pattern,
composition
and
conservation
and
management of fish communities from
Panchet reservoir, Damodar river basin,
Jharkhand. Study was conducted during
November 2014 to June 2016. A total of 62
fish species were recorded belonging to 20
families. Family Ambassidae was the
dominant family (35.3%) whereas family
Cyprinidae was the most diverse family
represented by 26 species. Indian Major
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carps contributed about 37.13% to the fish
composition followed by catfishes mainly
Sperata seenghala and Sperata aor. Fish
diversity pattern assessed with ShannonWiener diversity index (H’), Species richness
by Margalef”s index (D), Evenness measured
by Peilou’s index (J). Diversity values
indicated similar pattern of variations with
peak values during post monsoon months.
Conservation status as per IUCN (version
2016.1) revealed 4 fish species were in Near
Threatened namely Wallago attu, Ailia coila,
Parambassis lala and Ompok bimaculatus.
Prevalence of small meshed drag nets
recorded which catches the juveniles of
commercially important species urges the
need to take up conservation approach to
control the drop down in fish population and
to conserve some of the valuable species
from wiping out of the region. The
information from the present study may be
useful to better understand the current
scenario of ichthyofaunal diversity and also
for developing future conservation strategies
and management aspects of the fish
communities.

FR OR 13
Mapping of emerging non-conventional
crustacean resources to understand
their
potential
for
commercial
exploitation
YOGESH K. KUMAR*, A.P. DINESHBABU, SUJITHA
THOMAS, T. SHAILAJA SALIAN
Research Centre of ICAR-Central Marine Fisheries Research
Institute, Mangalore, Karnataka, India; *Department of
Biosciences. Mangalore University, Mangalagangothri,
Mangalore, Karnataka, India; *yogeshkk58@gmail.com

E

eighties is established as a commercial
fishery by this time. For long, Charybdis
smithii, a species observed only in
exploratory surveys off 100m depth, also
started to form a fishery with seasonal
abundance, whereas Charybdis lucifera, a
species discarded for its low value, proved its
potential as an edible resource. Bigger sized
stomatopods,
especially
Harpiosquilla
harpax, which is having high demand for its
edible quality in south east Asian countries,
also emerged as a constituent in trawl
fishery. H. harpax was available in good
numbers in the fishery during pre-monsoon
months. An attempt was made to study the
spatio-temporal distribution and availability of
these resources through GIS based resource
mapping to understand their potential for
commercial exploitation. C. feriatus was
seen throughout the season with a peak from
Feb-May, the juveniles of the species were
found in coastal waters, but adults showed a
depth preference of 30-100m. C. lucifera
preferred a depth below 30m and C. smithii
was caught from a depth more than 100 m.
C. lucifera was caught in huge quantity
during bottom trawling where as C. smithii
was
caught as pelagic or semi-pelagic
shoals. In H. harpax distribution was found
between 30 and 70 m. Using GIS mappings,
distribution of these resources were
identified.
Based
on
this
indicative
information, species based explorative
surveys can be charted out so that biomass
of these resources can be estimated to
derive exploitation strategies in future. This
will eventually help to increase the
commercial fish production from the coast
and thus provide new avenues for fishermen
for maximising their returns from the fishery.

xtension of trawling grounds has resulted
in the emergence of many nonconventional resources in the trawl fishery of
India. Charybdis feriatus, which was an
emergent species in the fishery during early
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FR OR 14
Ichthyofaunal
diversity,
catch
composition and water parameters of
Narmada estuary, Gujarat, India
DIBAKAR BHAKTA*, G. VAISAKH, W. ANAND MEETEI,
SUHAS KAMBLE, J.K. SOLANKI, R.K. SAH
Regional Research Centre of ICAR-Central Inland Fisheries
Research Institute, Vadodara, Gujarat, India;
*dibakarbhakta@gmail.com

A

n attempt was made to document the
Ichthyofaunal diversity and fish catch
composition in aspects of water quality
parameters of Narmada estuary with
reference to their conservational needs.
During the study period (July, 2014 to June,
2015), 85 species of fishes belonging to 65
genera, 37 families and 11 orders were
recorded from 72km stretch of Narmada
estuarine region. The Order Perciformes was
found dominant (30 species) followed by
Siluriformes (18 species) and Cypriniformes
(15 species). According to National Bureau
of Fish Genetic Resources out of 85 species
recorded, 9 species has been categorized
under threatened with 2 as Endangered (EN)
and 7 as Vulnerable (VU) category. The
species Tor tor and Rita gogra were found to
be the endangered. As per IUCN Red List
Status four species Tor tor, Wallago attu,
Ompok bimaculatus and Ailia coila found
under Near Threatened (NT) and Cyprinus
carpio as Vulnerable (VU) category. During
2014-15, the total fish production from
Narmada estuary was found to be 1618 t.
Proximate catch composition shows that
mullets contributed the maximum share with
23% followed by hilsa (20%); mudskippers
(16%); prawns (16%); Bombay duck (14%)
etc. There was steady declining trend of fish
catch data over the years and species like,
Tenualosa ilisha, Tor tor, Labeo fimbriatus,
Rita rita, Rita gogra and Notopterus
notopterus were the most affected fishes.

Among water quality parameters, water
temperature and salinity was on increasing
trend, water transparency was on decreasing
trend compare to the recent past works. The
main reason to decline of fish catch was
construction of dams, industrial effluents,
domestic sewage, over fishing and habitat
destruction. The present study indicates that
Narmada estuary is very rich in fish diversity
and there is urgent need to study the
biological parameters of threatened fishes
and their respective propagation measures
should carried out to conserve the resources
and to sustain fish diversity and production
potential.

FR OR 15
A critical review of recent innovations
in trawl fishery and its possible
implications
in
sustainable
fish
production
A.P. DINESHBABU*, SUJITHA THOMAS, K.M.
RAJESH, PRATHIBHA ROHIT, T. SHAILAJA SALIAN
Research Centre of ICAR-Central Marine Fisheries Research
Institute, Mangalore, P.B.No.244, Karnataka, India;
*dineshbabuap@yahoo.co.in

D

uring the last 60 years after introduction
of trawl in India, phenomenal changes
have happened in the trawl fishery in the
depth of operation, hours of operation per
fishing trip and catch composition. Depth of
operation extended to 150-200m and
average fishing hours increased to 33
hours/boat by 2015. GIS based mapping of
trawl fishery extension showed that the
fishery is extended beyond their respective
State boundaries and there are many
common fishing grounds operated by
trawlers from different States. Most of the
common fishing ground identified were
beyond the territorial waters of respective
States and apart from seasonal fishing ban
no other fishery regulation are therein place
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to regulate the fishery from these waters.
Unless the spatial analysis is brought into
study, these expansions cannot be
incorporated in fishery policies and present
developments demands formation of regional
bodies to regulate the fishing grounds
beyond territorial waters of different States.
The paper projects the mapping of fishing
operation and fishery resource distribution as
handy tool for empowering the authorities
engaged in fishery management with sea
truth information. Paper evaluates that the
improvements brought in by introducing
engines of higher power have increased fish
production, but these innovations lead to
irrational high speed operation of
mid
water/pelagic trawling. Recently bull trawls
operated along west coast of India landed
huge quantities of juveniles, which raised
concerns over the sustainability of most of
the commercially important species. With
the illustrative mapping of changing scenario
in light of all innovations, the paper reveals
that conventional natural marine protected
areas are being exposed to fishing pressure
and this exposure may affect the resilience
capacity of the ecosystem

FR OR 16
Variability in thermal front formation
and its impacts on fisheries of the
eastern Arabian Sea
ANANTH C. BABU1, S. SHALIN2, SHUBHA
SATHYENDRANATH3, ARJUN S. PUTHEZHATH4,
TARUN JOSEPH5, SHELTON PADUA2, PHIROS
SHAH2, GRINSON GEORGE2*, TREVOR PLATT2,3

presence of conditions favourable for their
existence. Among various oceanic features,
frontal zones are important sites promoting
fish aggregation and these zones are found
to be ideal habitats for fish. Therefore, areas
with higher incidence of fronts are likely to be
associated with higher fish production, than
those with lower frontal incidence. An
evaluation of this concept based on total
thermal frontal area of the eastern Arabian
o
o
Sea (50-80 E; 0-30 N), is performed for the
period July 2002 to December 2016. This
work utilizes eight day averaged satellite Sea
Surface Temperature observations (SST)
from
MODIS/AQUA
sensor.
Frontal
identification is based on Cayula-Cornillon
(1992) single-image edge detection algorithm
on the satellite SST image.
Seasonal
variation of thermal fronts showed maximum
2
frontal coverage (0.5–0.6 million km ) during
the winter period. Thermal fronts have their
2
lowest incidence (0.2–0.3 million km ) during
post and pre-monsoon period, and moderate
existence during the summer monsoon (0.3–
2
0.4 million km ). Possible physical reasons
for the seasonal variation in thermal front
incidence are discussed. Time series
analysis of frontal formation indicated an
increasing trend during 2015 and 2016.
During this period, the usual seasonal
variation in thermal fronts is not observed.
The mechanism responsible for this unusual
behavior
is
also
analyzed.
Chl-a
enhancement is seen in the thermal frontal
zones. The impact of thermal frontal areas
on fisheries during the intra and inter-annual
cycles is also discussed.

1

Kerala Agricultural University, Trissur, Kerala, India; 2ICARCentral Marine Fisheries Research Institute, Kochi, Kerala,
India; 3Plymouth Marine Laboratory, Plymouth, United Kingdom;
4
Fleming college, Lindsay, Ontario; 5Cochin University of
Science and Technology, Kochi, Kerala, India;
*grinsongeorge@gmail.com

I

n the marine ecosystem, distribution of fish,
as well as abundance, is determined by the

FR OR 17
Study on the deep sea bottom trawl
resources from the exclusive economic
zone of India
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SREEDHAR UTRAVALLI*, R. RAGHU PRAKASH, G.
RAJESWARI, B. PREMA RAJU, K. RUSHINADHA
RAO, S. LAVANYA
Research Centre of ICAR-Central Institute of Fisheries
Technology, Pandurangapuram, Andhra University (PO),
Visakhapatnam, India; *sreedharcift@gmail.com

A

study conducted by trawling in the
deeper waters of Exclusive Economic
Zone of India using FORV Sagar Sampada
to understand the bottom fishery resources
and the trawlable grounds from 2012 to
2017. Expo and HSDT trawls were deployed
for the exploration in the present study. An
inventory of deep-sea fishery resources from
the Indian EEZ is presented based on the
specimens collected between the depths
from 100 to 1000m. In the present
investigation a total of 94 species belonging
to 60 families and 22 orders are identified
from the depths ranging from 100–1000m.
The elasmobranchs were few in number;
they consisted of 13 species belonging to 10
families and 6 orders. Teleosts were
represented by 81 species belonging to 50
families and 16 orders. The distributions as
per the groups are listed in the present study.

FR OR 18
Genetic structure of a small broodstock population of cobia through
pedigree analyses
M. SAKTHIVEL*, G. TAMILMANI, A.K. ABDUL NAZAR,
R. JAYAKUMAR, M. SANKAR, P. RAMESHKUMAR,
K.K. ANIKUTTAN, A.K. SAMAL, M. ANBARASU, G.
GOPAKUMAR
Mandapam Regional Centre of ICAR-Central Marine Fisheries
Research Institute, Mandapam Camp, Tamil Nadu, India;
*sakthicares@gmail.com

T

he genetic structure of a small broodstock population of the marine food fish,
the cobia maintained at Mandapam Regional
Centre of Central Marine Fisheries Research

Institute, India was evaluated through
pedigree analyses. Data on pedigree
information (n=238) for 6 years (2010-2016)
were utilized for the study. Molecular marker
(microsatellites) based software program
FAP (Family Assignment Program, version
3.6) was used for parentage assignment.
Pedigree analysis and the estimates of
population genetic parameters based on the
gene origin probabilities were performed
using the software program ENDOG (version
4.8). The number of founders and ancestors
for the whole population were 76 and 17,
respectively. The effective number of
founders and effective number of ancestors
for the whole and reference population were
11 and 6, respectively. The analysis revealed
that the mean values of generation interval,
inbreeding
coefficient
and
average
relatedness were 3.08 years, 2.85% and
5.5%, respectively. The proportion of
population inbred was 71.43% after third
generation. About 16% of total matings were
highly inbred in which full-sib and half-sib
matings were 2.5 and 13.5%, respectively.
The per cent increase in inbreeding over
generations was 3.99, 4.20 and 4.37
estimated through maximum generations,
equivalent
generations
and
complete
generations, respectively. The number of
ancestors contributing the most of 50%
genes (fa50) to the gene pool of whole
population as reference was only 5 which
might have led to reduction in the genetic
variability. The extent of genetic bottleneck
assessed by calculating the fe/fa ratio was 1.0
which is indicative of the absence of stringent
bottlenecks. The realized effective population
size was 7.70 which is very small and with
the increasing trend of inbreeding the
situation has been assessed to be critical.
The proportion of animals with the genetic
conservation index (GCI) greater than 4 was
10.5 per cent which can be used as a scale
to use such animals with higher GCI to
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maintain balanced contribution from the
founders. From the study, it is evident that
the population is highly inbred with a very
critical
effective
population
size.
Recommendations are made to reduce the
probability of
deleterious
effects
of
inbreeding and to improve the genetic
variability in the herd.

FR OR 19
Distribution and population density of
Pinctada margaritifera (Linnaeus, 1758)
of south Andaman, India and their
abundance with respect to substrate,
depth and size frequency
SWETA JHA*, P.M. MOHAN
Department of Ocean Studies and Marine Biology, Pondicherry
University (Brookshabad Campus) Port Blair, Andaman and
Nicobar Island, India; *jhasweta.mb@gmail.com

T

he black-lip pearl oyster Pinctada
margaritifera, distributed along the IndoPacific region, is a commercially important
marine bivalve cultured for production of
black pearls. In India, distribution of Pinctada
margaritifera is limited to Andaman and
Nicobar Islands. Only report available on its
distribution in the region is of a survey
conducted during 1978. Present survey was
conducted during July 2011-June 2012 to
estimate current status of Pinctada
margaritifera stock in intertidal and subtidal
shores of South Andaman, India. Fifteen
locations were chosen for preliminary survey
conducted twice in each station during
September-October 2011, December 2011January 2012 and April-May 2012. Mean
density was estimated by the belt transect
method. Overall Pinctada margaritifera
abundance was estimated with respect to, 1)
substrate preference between 6 substrates,
i.e. sand borne, rocky, concrete structure,
live coral, dead coral and algae borne

substrate, 2) depth preference between 4
depth ranges, i.e. 0-0.5 m, 0.5-2m, 2-5 m
and 5-10 m and, 3) size frequency between 3
size classes, i.e. small (<3cm), medium (37cm) and large (>7cm).Of the fifteen survey
locations, seven locations showed the
availability
of
Pinctada
margaritifera
specimen. Between the seven locations, a
total of two hundred and eighty six oysters
were recorded. The population density
ranged
between
0.007±0.01-5.7±3.5
2
individuals/m . Attachment of specimens to
rocky substrate was found 63%. As for depth
preference, a majority (58.4%) of the total
Pinctada margaritifera stock were found at
depth range 0-0.5m. Pinctada margaritifera
of all the three size classes occurred in
Carbyns Cove, Burmanallah, Marina Park
and Marine Hill showing a reproductively
active and growing population. The findings
of the present study on Pinctada
margaritifera will aid in, 1) mapping their
natural holding areas for future research,
2) Streamlining the locations with possibility
of pearl culture and, 3) understanding their
survival and growth requirements.

FR OR 20
Spatial and temporal variation in
biofouling of Pinctada margaritifera
shell and effect of borers on shell
aesthetics
SWETA JHA*, P.M. MOHAN
Department of Ocean Studies and Marine Biology, Pondicherry
University (Brookshabad Campus) Port Blair, Andaman and
Nicobar Island, India; *jhasweta.mb@gmail.com

M

olluscs, especially bivalves provide
heterogeneous substrate for attachment
of a variety of epifaunal species and are
therefore foundations of a rich biological
community. Proper understanding of the
types of biofoulers, their life cycle and impact
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on the culture industry is required for
formulating
preventive
strategies
and
countermeasure to tackle this expensive
nuisance. The present study was conducted
between, December 2012 to December 2013
in three pearl oyster habitats of south
Andaman namely, Carbyns Cove, Marina
Park and Burmanullah. Ten specimens were
studied monthly in the field to, 1) observe the
spatial and temporal variation in biofouling on
Pinctada margaritifera shell, 2) identify the
borers on the shell surface and observe their
effect on shell aesthetics. The percentage
fouling on the surface of each shell was
recorded using the grid method. Thirty four
species of biofoulers belonging thirty one
families were recorded. The biofouling
community was divided into nine major
groups, namely, macroalgae, sponge,
gastropod, bivalve, crustacean, polychaetes,
bryozoa, coral and ascidia. Overall,
macroalgae, especially Cladophora sp. and
Ceramium sp. was the most dominant
biofoulers
with
74.4%
abundance,
crustaceans with 1% abundance was the
least fouling group. Biofouling was highest
during first phase of monsoon (51%). Borers,
Cliona sp., formed small dotted burrows on
shell surface, Lithophaga sp. formed oval
crust on the shell and polychaetes formed
shell blisters in the inner shell. The findings
of the present study will help in preparing a
list of the common biofoulers and borers
occuring in Pinctada margaritifera habitats of
south Andaman, along with their harmful
effects on the oyster so that preventive
measures could be taken during their culture
in these islands.

FR OR 21
Catch diversity of featherback fishes
(Notopterus spp.) in the river Ganga at
Patna region, India

SYED SHABIH HASSAN1*, R.K. SINHA2
1

College of Fisheries, Guru Angad Dev Veterinary and Animal
2
Sciences University, Ludhiana, Punjab, India; Department of
Zoology, Patna University, Patna, Bihar, India;
*fish_ab@rediffmail.com

T

he river Ganga (2525 km), the lifeline of
Indian sub-continent, originates at an
altitude of 4100 meters above mean sea
level from an ice cave, Gaumukh, near
Gangotri in the Himalayas and discharges
into the Bay of Bengal. The Ganga basin is
the largest river basin in India (8,61,404
2
km ). The freshwater fish fauna of India is
quite interesting and offers an exceptional
opportunity to study the diversity and their
distribution. The fishery resources of the river
Ganga are of tremendous economic and
nutritional value. The Ganga has been a
major source of capture fisheries in India.
The river sustains a diverse flora and fauna
including 382 species of fishes. Field survey
was conducted during summer, monsoon
and winter season at six landing sites in a
total stretch of more than 20 km in and
around Patna region. Featherback belongs
from
Order
Osteoglossiformes
and
Notopteridae.
It
includes
Notopterus
notopterus (Pallas) and Notopterus chitala
(Ham.) species. Both are purely carnivorous
in nature and breeds in stagnant or running
water in rainy season. During the study
period, the total estimated catch of this group
was found to be 3010.911 kg (1.76%),
387.85 kg (0.41%) and 2469.74 kg (2.1%) in
monsoon, winter and summer respectively.
The catch of Featherback at various landing
sites viz; I, II, III, IV, V and VI was 116.611
kg; 4.24 kg; 102.41 kg, 36.38 kg; 00.00;
26.87 kg, 15.26 kg; 1.25 Kg; 6.56 kg,
1739.41 kg; 118.58 kg; 578.65 kg, 146.25 kg;
33.78 kg; 00.00, 957.00 kg; 230.00 kg;
1755.25 kg during monsoon; winter and
summer respectively. The maximum catch
was noticed in monsoon at landing site IV
while minimum at III. Same trend was found
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in winter whereas during summer it was
maximum at VI and minimum at III. The total
estimated catch of 2 species of featherback
was found to be 3010.911 kg (1.76%),
387.85 kg (0.41%) and 2469.74 kg (2.1%) in
monsoon, winter and summer respectively
from overall total catch of each season. The
paper discusses about Ganga fishery
scenario and needs of developmental
activities in the above stretch.

FR OR 22
Diversity of echinoderms from Chetlat
lagoon of Lakshadweep
R. SARAVANAN*, L. RANJITH, S. JASMINE, K.R.
SREENATH, P. LAXMILATHA, S. RAMKUMAR, P.R.
BEHERA, H. JOSE KINGSLY, K.K. JOSHI

Bay, the sea cucumbers in this lagoon are
seldom free from any poaching and fishing,
hence, grown to the maximum possible
sizes. Among the sea cucumber variety the
H. atra was the dominant species, whereas
among the seastars; L. laevigata was the
dominant variety. However, only two species
of sea urchins could only be recorded during
this study. On the other hand, this study
further revealed the cryptic commensalistic
scale
worm
Gastrolepidia
clavigera
association on the sea cucumber Stichopus
chloronotus. The present report record of the
scaleworm in Lakshadweep coral reef
ecosystem enhances its distributional range.
The pristine ecosystem of the Chetlat lagoon
boasts rich faunal assemblage due to its
northernmost location among the islands of
Lakshadweep.

Mandapam Regional Centre of ICAR- Central Marine Fisheries
Research Institute, Mandapam, Tamil Nadu, India;
*stingray_mr@yahoo.com

T

he Chetlat Island lies between 11°41' and
11°43'N latitude and 72°41' and 72°43'E
2
longitude having an area of 1.40 km . The
island is 2.68 km in length, 0.59 km in
breadth at the broadest point and has a
2
lagoon of 1.60 km . The survey work in
Chetlat Island lagoon of Lakshadweep
islands in 2015 to assess the diversity of
echinoderms has revealed the distribution of
four species of sea stars Acanthaster planci
(Linnaeus, 1758), Culcita schmideliana
(Retzius, 1805), Linckia laevigata, Fromia
monilis, and five species of sea cucumbers
viz., Holothuria (Halodeima) atra Jaeger,
1833, Holothuria (Mertensiothuria) hilla
Lesson, 1830, Holothuria (Mertensiothuria)
leucospilota (Brandt, 1835), Stichopus
chloronotus Brandt, 1835, Stichopus horrens
Selenka, 1867 and two species of sea
urchins Stomopneustes variolaris (Lamarck,
1816), Echinometra mathaei (Blainville,
1825). Unlike the Gulf of Mannar and Palk

FR OR 23
DNA barcoding of icthyoplankton from
mangroves of Maharashtra coast, India
RAJU RAM*, A. PAVAN KUMAR, A.K. JAISWAR, P.
GIREESH BABU, APARNA CHAUDHARI, GOPAL
KRISHNA
ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *rajpanga@gmail.com

M

angroves act as breeding or nursery
grounds for various fish and shellfish
species and play an important role in
enhancing
fish
production.
However,
mangrove ecosystems are deteriorating due
to anthropogenic activities and climate
change which could lead to irrecoverable
loss to the fisheries sector. To formulate
effective management and conservation
measures it is essential to have baseline
information on aquatic fauna of mangrove
ecosystem. Further documentation of
ichthyoplankton using DNA barcodes from
mangroves
would
provide
valuable
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information on types of fishes that are using
mangroves as feeding/nursery grounds. In
this study total of 120 ichthyoplankton
samples comprising 30 eggs and 90
larvae/juveniles were collected from four
sampling locations of Maharashtra coast of
India. Good quality sequences were obtained
for 81 samples and mixed sequences were
observed for most of the egg and few larvae
samples. Good sequence length of 550-640
bp was observed for 62 of 81 sequences. A
total of thirty one species were identified from
sixty two sequences. Around 56% of
samples have shown 99-100% sequence
similarity with reference barcodes without
any ambiguity. High proportion of specimens
was from the families of Gobiidae,
Sciaenidae, Engraulidae and Penaeidae. Out
of thirty one species, 9 species (Pampus
argenteus, P. chinensis, Eleutheronema
tetradactylum, Mugil cephalus, Sillago
sihama, Liza macrolepis, Lutjanus johnii,
Macrobrachium rosenbergii and Penaeus
monodon,) are high value food fishes and
three
species
(Ambassis
dussumieri,
Pseudocorynopoma doriae, Pseudambassis
ranga) are fishes of ornamental value.
Remaining species have low to moderate
market value and ecological importance in
the mangrove ecosystem. Further sampling
& investigations are being done to develop
baseline data on ichthyoplankton diversity of
mangroves of Maharashtra coast, India. This
will be useful for formulating policies for
sustainable management of mangrove
ecosystem and fisheries.

FR OR 24
Non-indigenous suckermouth armored
catfish in east Kolkata wetlands:
Invasion and stakeholder’s perception

AJMAL HUSSAN1*, R.N. MANDAL1, FARHANA
HOQUE1, ARABINDA DAS1, P.P. CHAKRABARTI1, S.
ADHIKARI1, J.K. SUNDARAY2
1

Regional Research Centre of ICAR-Central Institute of
Freshwater Aquaculture, Rahara and Kalyani, Nadia, West
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Aquaculture, Kausalyaganga, Bhubaneswar, Odisha, India;
*ajmalhussan82@gmail.com

R

apid spread and up-size of non-native
suckermouth armored catfish belonging
to the genus Pterygoplichthys (Loricariidae)
in the East Kolkata Wetlands (EKW) in
recent time is an increasing concern,
because of the notable possibility that these
non-native catfish are negatively impacting
fish germ plasm and commercial fishery of
this unique ecosystem. In an effort to better
understand the invasion and impact
dynamics of these loricariids in EKW
ecosystems, field survey was conducted over
a water spread area of approx. 670 hectares,
which includes personal interview to
fishermen of more than 30 farms between
February and August, 2017. A total of 943
specimen of Pterygoplichthys spp. were
collected during the field survey, and
abundance, relative abundance, lengthweight parameters, gonado-somatic index,
relative fecundity etc. were calculated.
Pterygoplichthys sp. occurred at 29 (97%) of
30 surveyed farm, and approximately 70% of
the farm perceived these fishes as a problem
that caused to serious or moderate economic
impact. While fish production cutback, small
indigenous fish particularly Puntius sp.
depredation, bottom structure alteration are
among the major negatives perceived; a
positive note in terms of soil-bound nutrient
release was reported by few farms (3%).
Channel through which sewage water intake
occurred by gravitation has been perceived
to be the main route of entry (77%), with
significantly higher abundance around the
periphery of the pond. Almost 80% fish farms
perceived an increased occurrence of these
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fishes over the last four years, with seasonal
pattern of abundance.
While culling of
suckermouth after harvest was the most
common method adopted to reduce
population, multi-layer screening in the inlet
of sewage water into pond is perceived as
most sought solution for control. Direct and
indirect
financial
losses
due
to
Pterygoplichthys sp. in EKW were calculated
as more than 0.78 lakh rupees per 10
hectare per year, which points towards
mounting pressure of these fishes in already
dwindling economics and biodiversity of
EKW.

FR OR 25
Taxonomic differentiation of species of
Acetes H. Milne Edwards 1830
(Dendrobranchiata: Sergestidae) from
India
DAYAL DEVADAS1, R. RATHEESH KUMAR2, A.
PAVAN KUMAR1, VINAY D. DESHMUKH2, A.K.
JAISWAR1*

of morphometric variables of the 6 species
revealed significant morphological difference
among
them
and
selected
body
measurements were able to differentiate the
species. Carapace length, antennular lower
flagellum length, antennular peduncle total
length, antennular peduncle segments (I to
III)
length,
eye
corneal
diameter,
scaphocerite length, abdominal segments
(III, V and VI) length, uropod exopod and
endopod lengths and telson length were
found to be reliable variables for species
differentiation. The stepwise discriminant
analysis of sorted variables from factor
analysis showed clear differentiation of all
the species in scatter plot generated and
showed 91.67% correct classification. The
key body parts, reliable for identification and
differentiation of these shrimps of Indian subcontinent, are morphology of petasma of
males, shape and spination of antennular
lower flagellum of males, antennular
peduncle, third pereiopod, third pereiopod
and thoraxic sternum of females, uropod and
telson.
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3
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P

aste shrimps are coastal and marine
decapods of tropics and sub-tropics,
having commercial value as well as an
important component of marine food chain.
In the present study, the taxonomic
differentiation of paste shrimps of genus
Acetes H. Milne Edwards 1830 (family
Sergestidae) of India, using morphometric
analysis was undertaken. A total of six
species of Acetes, viz. Acetes indicus, A.
intermedius, A. johni, A. sibogae, A. sibogalis
and A. orientalis were identified from different
locations of India and their morphometric
traits were measured. Discriminant analysis

FR OR 26
Molecular approach to the identification
of marine fishes in the Andaman
islands
K.K. BINEESH1*, SIBNARAYAN DAM ROY2, V.S.
BASHEER3, R. KIRUBASANKAR2, S. VENU3, RAVI
RANJAN KUMAR3, C. RAGHUNATHAN1
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T

he Andaman and Nicobar group of
Islands consists of 572 islands, islets and
rocky out crops and with an aggregate
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coastline of 1,912 km, which is about a fourth
of the coastline of India. Many new species
from Indian EEZ have been recorded in the
recent years by various researchers. In
recent years, molecular approach of
identification of species got more popularity
among researchers. Many projects initiated
on barcoding (COI sequence) of fishes of the
world. In the present study samples were
collected from Junglighat (South Andaman)
and Diglipur (North Andaman) during 2015 to
2016. DNA barcoding was successfully used
for the accurate identification of fishes in the
Andaman commercial marine fishery. A total
of 138 specimens of 36 fish species under 13
families, were barcoded for a 655 bp region
of the mitochondrial gene cytochrome c
oxidase subunit 1 (COI). Generally five
specimens per species were barcoded, but
numbers ranged from two to thirteen. The
average Kimura 2 parameter (K2P) distance
separating individuals within species was
0.39%, and the average distance separating
species within genera 5.32%. Three species
were suggested as putative new species
requiring formal descriptions. Based on
morphology and molecular support five
species were confirmed first records for
Indian waters. The present study confirms
the ability of DNA barcoding for the accurate
identification of marine fishes from Indian
waters.

FR OR 27
Leucism (partial albinism) in regal
demoiselle, Neopomacentrus cyanomos
(Bleeker, 1856)
M.V. ROHINI KRISHNA*, M.K. ANIL, P. NEETHU RAJ,
A. BIJU KUMAR, K.V. DHANEESH
Department of Zoology, Thangal Kunju Musaliar College of Arts
and Science, Kollam, Kerala, India;
*rohini.krishna09@gmail.com

T

his is the first report of partial albinism in
Neopomacentrus cyanomos observed in
the specimens collected from Thangassery
harbour area of Kollam, along the southwest
coast of India. In the present study, two
partial xanthic specimens of regal demoiselle
were obtained from the collection site.
Morphometric measurements were taken
and DNA barcoding was carried out to
confirm the specimens. Three mitochondrial
genes such as cytochrome oxidase 1,
cytochrome b and 16Sr RNA are sequenced
for the apt identification of the species. To
carry out the DNA barcoding, a small piece
of gill clip was taken and preserved in 90%
ethanol. The total DNA was extracted by
salting out procedure (Miller et al., 1989).
The amplification of mitochondrial gene,
cytochrome c oxidase 1 (CO1) was done
using universal primers FishF1 and FishR1.
Besides, Cytochrome b gene was amplified
by using CyBF and CyBR and 16S rRNA by
PF and PR (Palumbi et al., 1991).
Purification of PCR products was done by
Bionteq Gel Elution Kit and sequenced in
both forward and reverse directions using
PCR primers. The forward and reverse
strands were edited, aligned and assembled
using BioEdit v.7.0.9.0. Phylogenetic and
molecular evolutionary analyses were
conducted using MEGA version 7 (Kumar et
al., 2016). Maximum likelihood tree was
constructed and was bootstrapped 1000
times to provide percentage bootstrap values
for branch points.The sequences of three
mitochondrial genes were generated and
compared
with
reference
sequences
available in the NCBI database by mega
blast. Sequences obtained were submitted to
the GenBank and are available with the
accession
numbers.
The
sequenced
specimen showed 97-100% similarity with
the corresponding genes of Neopomacentrus
cyanomos in database.
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FR OR 28
Diversity and species composition of
prawns and shrimps from the upper
stretches of river Neyyar, Kerala, India
S.M. AJINA1, K.V. JAYACHANDRAN2, ASHA T.
LANDGE1, A. PAVAN KUMAR1, Y. GLADSTON1, OM
PRAVESH KUMAR RAVI1, A.K. JAISWAR1*
1

ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; 2Kerala University of Fisheries and Ocean
Studies, Panangad, Kerala, India; *akjaiswar@cife.edu.in

F

reshwater crustaceans belonging to the
families Palaemonidae and Atyidae
contribute enormous endemism in western
ghat along Kerala state. These are high
valued table commodity and also jewels of
freshwater aquarium trade. These resources
face
a
serious
threat
from
the
overexploitation, habitat degradation and
other
illegal
activities
by
human.
Conservation plan is required to protect them
from being lost and for that invention of
existing species is urgent need. During the
period from August 2015 to July 2016, the
diversity
of
species
belonging
to
Palaemonidae and Atyidae recorded from
the stretches of Neyyar river, at Kallikkad
(8°53’26”N,
77°13’91”E),
Perunkadavila
(8°44’87”N, 77°10’15”E) and Amaravila
(8°38’66”N, 77°09’23”E) western ghats. A
total of 11 species belonging to two genera,
Macrobrachium and Caridina were identified
namely M. aemulum keralauni, M. indicum,
M. Idella idella, M. Idella georgii, M. canarae,
M. scabriculum, M. lamarrei lamarrei under
the family Palaemonidae and Caridina
gracilirostris, C.mathiassi, C. natarajani C.
gracilipes, under the family Atyidae.
Morphological and molecular trails were
analysed for conformation of species.
Barcodes of these species have been
submitted to NCBI.
The present paper
discusses various the aspects of taxonomy,

distributional pattern, and monthly variation
in their abundance and diversity indices of
the above listed found species in the river
system.

FR OR 29
Resource mapping of Pulicat lake for
sustainable farming systems such as
pen culture, IMTA & cages
NARESH VIJAYAKUMAR, P. NILA REKHA*, S.
HEMANTH KUMAR, SOUMYABRATA SARKAR, K.K.
VIJAYAN
ICAR-Central Institute of Brackishwater Aquaculture 75,
Santhome High Road, R.A.Puram, Chennai, Tamil Nadu, India;
*rekha@ciba.res.in

T

he fishing communities of Pulicat lake are
highly depended upon its water
resources for their livelihood. Pulicat lake
being an abode of nutrient rich water body,
proper utilization of the available resources
for cage culturing of crustaceans and fishes
can be highly profitable for the lake dwellers
in the vicinity thus emphasizing the
importance of site selection for pen and cage
culture. With this as the background, present
study has been undertaken with the main
aim to locate the suitable area by using
Fuzzy logic algorithm for pen and cage
culture in Pulicat lake, which is the second
largest brackish water lagoon in India using
remote sensing and GIS application. The
parameters like surface temperature, pH,
salinity, dissolved oxygen, and water depths
are the important deciding factors for
determination of the location for pen and
cage culture in addition to climatic
parameters such as wind speed and wind
direction. The study has been conducted in
administrative boundary of Thiruvallur
district, Tamilnadu to an extent of 300 ha in
the southern side of the lake. Water samples
were collected from 13 different locations
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during different seasons (pre monsoon,
monsoon, post monsoon and summer). The
result shows that water temperature ranges
between 26-33ºC, pH 7.8–8.2 and salinity
ranges between 25-34 ppt. Over the seasons
it was observed that Pulicat Lake behaves as
a brackish water resource leading to a
favorable habitat for the cage aquaculture.
Comprehensive analysis using fuzzy logic
with weightage algorithm in ARC GIS 10.3
software with observed parameters pH,
salinity, water depth, dissolved oxygen and
water temperature has been carried out for
identifying the vulnerable and suitable site
location for pen and cage culture. The
analysis revealed that 48 ha is highly suitable
for cage culture 70 ha is moderately suitable
whereas 182 ha not suitable for culture. The
fishing community can utilize these potential
zones for cage culture practice for their
economical growth.

FR OR 30
High throughput development of novel
microsatellite markers for brown trout
(Salmo trutta fario)
C. SIVA1*, LATA SHARMA1, ROHIT KUMAR1, S. ALI1,
P.K. SAHOO2, A. BARAT2, A.K. SINGH1
1

ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Nainital, Uttarakhand, India; 2ICAR-Central Institute of
Freshwater Aquaculture, Bhubaneswar, Odisha, India;
*siva.c@icar.gov.in

T

he global preferred game fish, brown
trout (Salmo trutta fario) was first
th
introduced in India in early 19 century.
Presently it provides excellent game fishing
to the anglers, livelihood to local high-altitude
Himalayan fisherman and attracts tourists to
the country. Microsatellites or SSR (simple
sequence repeat), a special class of
repetitive DNA sequence, have become one
of the most popular genetic markers with
myriads of application in population

/conservation genetic studies. So far only
three reliable single locus SSR markers are
available exclusively for brown trout.
Therefore, the genetic studies on brown trout
mainly depend on SSR loci developed for
other salmonid fishes of the genera Salmo
and Oncorhynchus. In the present study, we
adopted
next
generation
sequencing
(Illumina Miseq platform) to elucidate the
microsatellite markers of brown trout and
obtained 14,093,645 high quality reads with
N50 value of 480. A total of 19386 di-/tri/tetra-/penda-/hexa nucleotide repeat motifs
were identified and di-repeats were more
common than other repeats. Of the 9,229 direpeats, initially 56 SSR markers (containing
more than 20 continuous repeats) were
derived and primers for 27 SSR markers
were synthesized for validation. Finally 12
novel microsatellite loci were amplified and
validated in 85 individuals of brown trout
derived from six different populations. Out of
twelve amplified SSR loci, ten were
polymorphic and two were monomorphic.
The number of alleles at the polymorphic loci
ranged from 4 to 10 and the expected and
observed heterozygosities ranged from 0.548
to 0.853, and 0.000 to 0.744, respectively.
These novel and reliable SSR markers will
be useful to reveal genetic diversity, patterns
of genetic structure that reflect the long-term
effects of stocking, parentage analysis and
further development of effective strategies to
ensure the long-term sustainability of brown
trout across its native range and introduced
countries.

FR OR 31
An assessment on fisheries status of
Rihand reservoir, Uttar Pradesh
POOJA GAUTAM1, P.S. ANANTHAN1*, V.
RAMASUBRAMANIAN2, ARPITA SHARMA1, B.C. JHA3
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T

he Rihand reservoir is the largest
multipurpose dam, with total surface area
of 46,538 ha on river Rihand in Sonbhadra
district, in eastern Uttar Pradesh. Since there
are no recent studies, an attempt was made
to assess the present status (2015-16) of
fisheries in Rihand reservoir in relation to
past status (1971-72) in terms of fish species
diversity, trophic metrics of fish community,
trends in fish catch and the physico-chemical
properties of the waterbody. Monthly species
wise catch data was collected from annual
fish
catch
records
maintained
with
Department of Fisheries, Rihand, Renukoot
while the published data and literature were
relied upon for past status. Shannon-Wiener
Index shows an appreciable decline in
species diversity between 1971 (H=2.94) and
2016 (H=2.59), with significant loss in
species richness during the same period i.e.
from 40 species, 28 genera and 11 families
in 1971 to 22 species,16 genera and 8
families in 2016. Within same year, the
species diversity was found to be at its peak
(H=2.2) during monsoon, coinciding with
favourable conditions such as sufficient
water and ample food resources. Species
richness was maximum in the month of MayJune while species evenness (J=0.85) was
highest in post monsoon indicating an evenly
distributed and rich fauna in the monsoon
and post monsoon. The overall physicochemical properties of water are conducive
for fish growth while other nutrient levels
indicate that the reservoir is meso-eutrophic
in nature. The trophic metrics analysis
explains that the water body is dominated by
herbivores, detritivores and omnivores fish
species (72.3%) followed by mid-level
carnivores (26.7%) indicating significant gaps
at the top level. The total fish catch of the

reservoir has only marginally increased
between 1971 and 2016 from 152 tons to
262 tons with an average productivity of 5.06
kg/ha/year (1971-72) to 8.68 kg/ha/year
(2015-16) that indicates a marginal annual
growth rate of 1.6%. Intensive stocking
program and effective governance hold the
key to optimally utilise this potential but
underutilised resource for enhancing fish
production and generating more viable
livelihoods.

FR OR 32
Status of fish species diversity in a long
stretch of Hooghly river with a view to
habitat fragmentation
ASHIM KUMAR NATH*, BHUBAN MAJHI
Department of Zoology, Sidho-Kanho-Birsha University, Purulia,
West Bengal, India; *nathasim@yahoo.com

P

resent investigation deals with fish faunal
diversity in a long stretch (175 km) of
Hooghly river from Nabadwip to Raichak,
West Bengal, India. Study recorded more
than 100 fish species. 7 diversity indices and
1 similarity index were calculated i.e.
Simpson
dominance
index,
Simpson
diversity index, Margalef’s richness index,
Menhenick richness index, Shannon-Wiener
diversity index etc. Post monsoonal catch
represents highest species richness and
species diversity. Evenness index exhibit its
highest value in monsoon. Trans-migratory,
migratory,
non-migratory
fish
species
recorded during the study period (2015-17).
Cynoglossus cynoglossus and Euryglossa
orientalis formed a local habitat in the
upstream (fresh water) due to impact of
Farakka barrage. Basically these fish species
are found in brackish water regions. Some
occasional fish species like Glyptothorax
telchitta, Chagunius chagunio were also
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recorded. Investigations represent colossal
destruction of juveniles of desired fish
species due to use of illegal small meshed
gears.

FR OR 33
Application of statistical process
control charts for monitoring capture
size of hilsa fisheries in Hooghly-Matlah
estuary
MALAY NASKAR*
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *malay.naskar@icar.gov.in

I

n India, data on multiple indicators of fish
stock are very limited in both marine and
inland ecosystem. Size based stock
assessment techniques dominate the
literature in India. Hilsa fishery in India is of
no exception. Few stock assessment tools
has been applied on the basis of capture
size. Threshold capture size of 500 g in
weight has been recommended for the
Hoogly –Mathlah estuary, based on
biological study. Accordingly, the restriction
of 90 mm mesh sized has also been imposed
to capture the species. However, there is no
mechanism to monitor the imposed
restriction. One of the reasons is nonavailability of suitable tools. This invites
challenges to develop some tools for
monitoring the capture size of Hilsa. This
article presents the use of statistical process
control tools for potential utility for monitoring
restriction imposed upon the capture size.
Statistical process control (SPC) tools are
generally used to monitor manufacturing
processes
and
signal
anomalies
performance. Essentially, such tools tackles
variability inherent in the manufacturing
process and determine the “in-control”
process by using control charts. There are
extensive literatures available particularly in

the field of manufacturing process. The
concept has been used to illustrate their
potential utility for monitoring marine
ecosystem. Mainly the survey indicators
were used for developing statistical process
control charts. One potential application is for
change detection of time series survey
indicators using CUSUM control charts. The
CUMSUM “out-of-control” chart has been
used to monitor changes in fish stock status
using multiple indicators. We applied the
CUSUM control charts considering capture
size as an indicator. The data on capture
size was obtained for Hilsa during 2009–
2012. The process control chart detected
“out-of control” process for capturing Hilsa.
More than 80 % capture size of less than
500g was detected. This percentage has
been increased over the years. Moreover,
average run of the process was higher (20%)
in the inland sector than that in marine
sector. The concept implemented in this
article can easily be applied for other
species.

FR OR 34
Identification and characterization of
microsatellite markers in kiddi shrimp,
Parapenaeopsis stylifera (H. Milne
Edwards, 1837)
L. MOG CHOWDHURY1*, A. KATHIRVELPANDIAN1,
P.R. DIVYA1, MOHITHA CHELATH1, V.S. BASHEER1,
A. PAVAN KUMAR2, GOPAL KRISHNA2
1

ICAR-National Bureau of Fish Genetic Resources, Lucknow,
Uttar Pradesh, India; 2ICAR-Central Institute of Fisheries
Education, Mumbai, Maharashtra, India;
*mogbiotech123@gmail.com

P

arapenaeopsis
stylifera
(H.
Milne
Edwards, 1837), commonly known as
kiddi shrimp constitutes considerable catch
along the west and east coasts of India.
Despite distributed in clear cut geographical
isolation, the species is being treated as unit
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stock for management. A total of 60
microsatellite primer pairs from four closely
related species i.e., Litopenaeus vennamei,
Penaeus
monodon,
Fenneropenaeus
chinensis, Fenneropenaeus indicus and
Parapenaeopsis
hardwickii
(resource
species) belonging to the family Penaeidae
were evaluated through cross-species
amplification in P. stylifera. Successful crosspriming was obtained with 12 loci which were
sequenced for confirmation of repeats.
Developed loci were tested for delineating
genetic stock structure of five populations
(n=50 each) of P. stylifera collected from
both the coasts of India. The number of
alleles per locus ranged from 6 to 16, with a
mean of 10.5. Observed and expected
heterozygosity ranged from 0.5263 to 0.7632
and from 0.4225 to 0.8044, respectively.
Only one locus showed a Hardy–Weinberg
equilibrium
deviation.
No
linkage
disequilibrium was found among these
studied loci. This set of microsatellites
provides a suitable tool for population genetic
structure and fishery management of this
species in Indian waters. Results of pair wise
FST indicated genetic stock structuring
between the populations of east and west the
coasts of India and also validated the
utilization of identified microsatellite markers
in population genetic structure analysis.

G

enus Parapenaeopsis constitute an
important fishery resource in Indian
waters. Parapenaeopsis stylifera, being
morphologically
very
similar
to
Parapenaeopsis
coromandelica,
mainly
differentiated using telsonic armature and it’s
subjected to taxonomic ambiguity. The
present study was aimed to solve the
taxonomic ambiguity between P. stylifera and
P. coromandelica and to study phylogenetic
relationship among five species under the
genus
Parapenaeopsis
using
partial
sequences of mitochondrial 16S rDNA and
COI genes. Sequence analysis revealed an
average genetic divergence value ranging
from 7.65 to 20.3% for COI gene and 2.4 to
11.6% for 16S rDNA gene among five
species under study. The result shows that
P. Stylifera H. Milne Edwards, 1837 and P.
coromandelica Alcock, 1906 are genetically
distinct species with average divergence
value of 7.6% based on COI sequence and
2.4% based on the 16S rDNA. However
systematic relationship between the P.
stylifera and P. coromandelica were closer
than other species and formed separate
clade in phylogenetic tree. The species
specific molecular signatures developed in
the present study will be helpful in effective
fisheries management of the species in
Indian waters.

FR OR 35
Molecular
identification
and
phylogenetic assessment of species
under genus Parapenaeopsis Alcock,
1901, from Indian waters
L. MOG CHOWDHURY1*, A. KATHIRVELPANDIAN1,
P.R. DIVYA1, V.S. BASHEER1, RAJOL SHANIS1, A.
PAVAN KUMAR2, GOPAL KRISHNA2
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FR OR 36
Morphometric
and
mitochondrial
markers fail to differentiate Sillago
sihama population from west coast of
India
LINU JOY1, P.R. DIVYA1*, R. CHARAN1, A.
KATHIRVELPANDIAN1, P.M. ELIZABETH JENCY1, R.
SHANIS1, V.S. BASHEER1, RAJEEV KUMAR SINGH2,
KULDEEP KUMAR LAL2
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S

illago sihama, belongs to the family
Sillaginidae is a valuable estuarine
species
with
widespread
distribution
throughout the Indo-west pacific region. It is
an important species for aquaculture due to
its good taste, rapid growth rate and high
market value. Sillago sihama exists as a
species complex in Indian waters and there
is a necessity of species specific data for
sustainable utilization of this species. The
present study reveals the genetic diversity
and population structure of Sillago sihama
from four locations in the west coast of India
(Ratnagiri, Goa, Mangalore and Cochin)
using mitochondrial ATPase 6/8 gene,
cytochrome b and truss morphometric
analysis. Analysis of 842bp of ATPase 6/8
gene and 960 bp of cytb gene from 80
samples revealed the presence of 16 and 28
haplotypes, respectively. The overall high
haplotype diversity and low nucleotide
diversity for both the genes (ie 0.817 and
0.0015 for ATPase 6/8 gene; 0.833 and
0.0020 for cytb gene) seem to be expanding
population. Results of AMOVA and pairwise
FST of both the genes depicted a lack of
genetic structuring among the samples
indicating a single stock of S. sihama.
Phylogenetic tree showed no apparent
geographical clustering within the sample
area. Tajima’s D showed non-significant
negative values whereas a significantly
negative value Fu’s Fs with a unimodal
mismatch curve and non-significant SSD
supports the hypothesis of the sudden
expansion model. A truss network was
constructed for a total of 200 samples taken
from a four sampling locations by
interconnecting 10 landmarks to form a total
of
18
distance
variables.
Principal
component analysis (PCA) on size-corrected

variables revealed S. sihama exists as a
single stock along the west coast of India.
The Screen plot of eigen values for each
truss measurements also revealed samples
are homogenous and clustered together.
Hence future stock assessments can
consider the population from these regions
as a single stock to provide effective
management strategies and the adjacent
states must adopt combined efforts towards
conservation and managing this fishery.

FR OR 37
Spatial
faunal
assemblage
and
community structure in shallow coastal
waters
off Mumbai, northeastern
Arabian Sea
C. ANULEKSHMI*, K.V. AKHILESH, S. RAMKUMAR,
G.B. PURUSHOTTAMA, R. RATHEESHKUMAR, A.P.
DINESHBABU, V.V. SINGH
ICAR-Central Marine Fisheries Research Institute, Mumbai
Research Centre, Maharashtra, India; *anulekshmic@gmail.com

N

orth-eastern Arabian Sea is peculiar in
its fish community structure, with a
dominance of demersal fishes in the
commercial landing. However, a detailed
investigation on the assemblage and its
seasonal variation is still scanty. In the
present study, distribution patterns of fish
community in the shallow waters (<50 m
depths) off Mumbai, Maharashtra coast was
studied using experimental trawl fishing
surveys at 10, 20 and 40 m depths during
2012 - 2016. A total of 56 trawl experiments
were conducted and a total of 154 species
belonging to 112 genera and 70 families
were observed in the study area. 36
crustaceans and 92 finfishes and Jelly fish
(Sanderia spp), were recorded during the
survey. Measure of taxonomic relatedness
clearly revealed that trawl fishing ground of
Mumbai coast at 40 m depth exploiting more
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diverse group from trophic level of 1 to 4.5.
The dominant species at 10 and 20 m depth
was Nematopalaemon tenuipes 17.5% and
33% respectively followed by Coilia
dussumieri 15.5% and 11.7%. At 40 m depth
Solenocera crassicornis dominated with 10
% of the total catch followed by
Parapenaeopsis stylifera (9%). Diversity
analysis was undertaken using PRIMERv6.
The species assemblage of 10 m and 20 m
depth showed similarity, however at 40 m
depth
diversity
varied
considerably.
Numerical abundance was maximum at 20 m
depth. Cluster analysis showed seasonal
species aggregation in Winter, Premonsoon
and Monsoon period. Seasonal fluctuation in
diversity was observed with highest at post
monsoon period. The study provides new
information on quantitative and qualitative
fish distribution and changes exhibited by
fish communities in coastal waters off
Mumbai, Maharashtra.

FR OR 38
Scleractinian coral and reef fish
diversity in the lagoon of Bitra atoll,
Lakshadweep islands
L. RANJITH*, S. JASMINE, K.R. SREENATH, M.P.
SREERAM, K.S. SOBHANA, M. VARGHESE, P.
LAXMILATHA, K. VINOD, R. SARAVANAN, S.
RAMKUMAR, P.R. BEHERA, H.J. KINGSLY, K.K.
JOSHI
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *ranjith_bfsc@yahoo.co.in

B

iodiversity assessment was carried out in
the lagoon of Bitra Atoll, Lakshadweep
Islands during January/February 2017
through underwater survey. The distribution
and diversity of corals were assessed by line
intercept transect (LIT) method and reef fish
diversity was evaluated by underwater visual
census (UVC) method. The study revealed
the presence of patchy coral reef as knolls or

hillocks in the lagoons which act as heritage
for coral reef fishes. The percent live coral
cover was 35.4%, dead & bleached corals
(19.2%), and the rest is sand, boulders &
rocks. Scleractinian corals consisting of 73
species (32 genera; 13 families). In terms of
species diversity, Merulinidae dominates with
19 species followed by Acroporidae (17
spp.), Fungidae, Poritidae and Pocilloporidae
(5 spp. each), Lobophyllidae (4 spp.),
Agariciidae
(3
spp.),
Coscinaeridae,
Euphyllidae,
Dendrophyllidae
and
Psammacoridae (2 spp. each). The ruderalscompetitors-tolerators
(r-K-S)
ternary
revealed that the massive and submassive
corals (s, 49.3%) dominate followed by the
branching and tabular Acropora (r, 36.2%)
and foliose and non-branching Acropora (K,
13.7%). The dominant species represented
are Echinopora lamellosa, Platygyra spp.,
Acropora nasuta, A. humilis, A. hyacinthus,
Pocillopora meandrina and Montipora
tuberculosa. In the knolls, new recruitment of
Acroporidae (A. nasuta and A. palifera) was
observed. Life-form categories, relative
abudance and biodiversity analysis of corals
has also been carried out. A total of 64 fish
species (38 genera; 19 families) were
recorded.
The
acanthurids
(38.5%)
dominates
followed
by
Labridae,
Chaetodontidae, Pomacentridae, Scaridae,
Zanclidae, Mullidae and Serranidae. As
schools,
foraging
of
acanthurids
(Ctenochaetus spp., Acanthurus spp., and
Zebrasoma spp.) in the shallow area
followed by moving towards the deeper
areas of knoll was also noticed. The present
study reveals the pristine nature of Bitra reef
having fairly good live coral cover and less
prevalence of disease condition which can
be attributed to the minimal natural as well as
anthropogenic stress.
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FR OR 39

FR OR 40

Ichthyofaunal diversity of Punnakayal
estuary, Thoothukudi district, southern
Tamil Nadu

Spatial structuring in Asian green
mussel Perna viridis along the Indian
coast using mitochondrial DNA markers

P. PAVINKUMAR*, P. JAWAHAR, P. PADMAVATHY, S.
SANTHOSHKUMAR, S. DAVID KINGSTON

P.C. ELIZABETH JENCY1, P.R. DIVYA1*, A.
KATHIRVELPANDIAN1, LINU JOY1, R. SHANIS 1, R.
CHARAN1, V.S. BASHEER1, RAJEEV KUMAR SINGH2,
KULDEEP KUMAR LAL 2

Fisheries College and Research Institute, Thoothukudi, Tamil
Nadu, India; *pavinmfsc@gmail.com

T

he present study was carried out to
investigate the fish species composition
of Punnakayal estuary, one of the major
estuaries in Tamil Nadu. The study was
conducted for a period of one year from
September 2013 to August 2014. A total of
78 species of finfishes coming under 40
families and 11 orders were recorded in the
estuary during the present study. Among
them Mugil cephalus, Etroplus suratensis,
Nematolosa
nasus
and
Tachysurus
subrostratus were most abundant and
Channa punctatus, Arothron leopardus and
Tenulosa illisha were rare in the estuary. Of
the 11 orders, Perciformes, Clupeiformes,
Mugiliformes
and
Siluriformes
were
dominant. The analysis of various diversity
indices through PAST (Paleontological
Statistics) software program indicated that
Shannon Wiener diversity (H’) ranged from
2.624 to 3.815, Margalef species richness
ranged from 3.67 to 11.01 and Pielou’s
evenness ranged from 0.6986 to 0.822. The
highest species diversity and richness were
observed during May and lowest during
October as where highest evenness was
noticed during September and lowest during
March. The observed values of biodiversity
indices revealed that the fish diversity was
relatively stable and rich in this estuary.

1
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Kochi, Kerala, India; 2National Bureau of Fish Genetic
Resources, Dilkusha, Lucknow, Uttar Pradesh, India;
*divyanbfgr@gmail.com

P

erna viridis (Linnaeus, 1758) the Asian
green mussel, is an economically
important aquaculture species, belonging to
the family Mytilidae. The wild capture fishery
of P. viridis has been replaced by the
aquaculture production, which is showing
considerably an increasing trend compared
to that of the global capture production. For
sustaining natural production and designing
the appropriate fisheries management
schemes, genetic information on wild
populations or the stock determination is
essential. In the present study, population
structure and genetic differentiation of P.
viridis in Indian waters were investigated
using two mitochondrial gene sequences,
cytochrome b (885 bp) and ATPase 6 (714
bp) genes. 108 individuals were sampled
from five localities along the Indian coast,
Goa, Cochin, Chennai, Visakapatanam and
Andamans. The primers for Cyt b and
ATPase 6 gene were designed using online
software Primer 3 in reference to the
available complete mt DNA sequence in
NCBI (Accession No. JQ970425). Sequence
analysis of partial cytb (885 bp) and
ATPase6 gene (714 bp) revealed 29 and 39
haplotypes respectively. High haplotype
diversity (0.751 for Cyt b and 0.802 for
ATPase 6) and low nucleotide diversity
(0.00218 for Cyt b and 0.00424 for ATPase
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6) were observed. Demographic history
analyzed by mismatch distribution appeared
as unimodal curve with both genes, Tajima’
D resulted in negative and non significant (P
>0.05) values, whereas Fu's Fs tests were
negative and significant at P value <0.05.
These suggested demographic expansion of
P. viridis. The coefficient of genetic
differentiation was significant (FST: 0.2318
for Cyt b and FST: 0.22838 for ATPase 6)
and AMOVA also indicated significant
genetic differentiation between the west
coast, east coast and the Andaman islands
but no significant variations among the
populations occurring along the same coast.
The genetic stock structure revealed in this
study will be helpful for stock specific
management measures for conservation and
ranching of P. viridis in Indian waters.

FR OR 41
An overview of the spinycheek grouper
fishery
REKHA J. NAIR*, P.K. SEETHA, GRACE MATHEW,
P.U. ZACHARIA, M. RADHAKRISHNAN, K.T. SUNIL,
P.T. MANI
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *rekhacmfri@gmail.com

E

pinephelus diacanthus is an Indian
Ocean species found on the continental
shelf of the northern Indian Ocean and India.
The fish is reported both in the northern
Indian Ocean (30°E to 80°E; 45°S to 30°N)
including the Lakshadweep islands and in
the eastern Indian Ocean and the Andaman
islands. (Rekha et al. 2011). McKoy (2009)
reports that the biomass estimates are not
significantly different between the 1989/90
and 2007/8 surveys along the Oman Yemen
border. Talwar & Kacker (1984) reported E.
diacanthus to be an important component of
demersal fishery off Kerala coast in 63–100

m depth as well as off the Malabar coast,
Kerala. They contributed to 4% of the trawl
landings with an annual average catch of
2,727 t during 1992 to 2002. Their
exploitation has registered a sharp increase
with highest catch of over 5,000 t in 1996
and 2002 and formed nearly 90% of the
groupers landed. During the period 20072012, the effort has not increased much at
Cochin Habour where the major landings of
groupers from trawlers are landed; however,
catch per unit effort has increased. E.
diacanthus (juveniles and immature fishes,
100-340 mm TL) was the single major
species in the trawl landings and the same
formed 42.8% in the hooks and line landings.
During the period 2005 -2015, exports of
groupers have increased by 10 million dollars
from India. Though these are constituted by
many grouper species, E. diacanthus is the
major contributor. Juveniles are exploited by
trawls and with the imposition of Minimum
Legal Size (MLS) of 18 cm, large scale
exploitation of juvenile fishes will hopefully be
stopped. This will help in the management of
the resource also.

FR OR 42
Spatio-temporal
distribution
and
ichthyofaunal diversity in the trawling
grounds off Mumbai coast, Maharashtra
SANTOSH N. BHENDEKAR*, ANULEKSHMI
CHELLAPPAN, LATHA SHENOY, V.V. SINGH
ICAR-Central Institute of Fisheries Education (CIFE), Mumbai,
Maharashtra, India; *santucofs@gmail.com

T

he main objective of the present study
was
to
describe
spatio-temporal
distribution and ichthyofaunal diversity along
the Mumbai coast in the state of
Maharashtra, India. The study was supported
by using GIS application i.e. ArcGIS 10.2.
The catch data were recorded from
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September 2013 to February 2014 from
single-day and multiday trawlers. The extents
0
of trawling operations were from 18 12'20''N
0
0
to 20 22'50''N latitudes and 72 52'00''E to
0
72 21'50''E longitudes. In all 120 fish species
belonging to 85 genera, 56 families and 23
orders were caught by 55 hauling of multiday
and
single-day
trawlers.
Bathymetric
distribution showed maximum number of
species were recorded in the 15-19 m (70
species) followed by 20-24 m (65 species)
and 10-14 m (64 species). Maximum
numbers of species i.e. 77 were caught
during January month. The value of
Shannon-Wienner index (H') was recorded
between 1.42 and 1.63 indicating less
diverse nature of fishes along Mumbai coast.
Value of Margalef richness index (d) ranged
between 7.08 and 8.79. The average value
for Simpson index (λ) recorded was 0.047. Kdominance plot clearly demonstrated the
diversity pattern during the study period.

FR OR 43
Marine and estuarine fish seed
resources of Uttara Kannada district,
Karnataka
E.G. JAYARAJ1*, CHANDRAKANT LINGADHAL2,
GOVIND M. SALASKAR2, K.K. PHILLIPOSE3
1
College of Fisheries, Mangalore, Karnataka, India; 2Fisheries
Research and Information Centre (Marine), Ankola, India;
3
Research Centre of ICAR-Central Marine Fisheries Research
Institute, Karwar, Karnataka, India; *jaya_ettigi@yahoo.com

A

n attempt has been made to assess the
marine/estuarine fish seed resources of
Uttara Kannada, a coastal district of
Karnataka. In order to get holistic view of the
seed resources, a total of nine potential sites
stretched all along the coast of Uttara
Kannada were surveyed during premonsoon,
monsoon and postmonsoon seasons. For the
collection of fish seed resources, a specially
fabricated dragnet was operated three times

for a known duration at all potential sites
mostly during receding high tide and the
number collected were counted. Species
wise grouping done in order to calculate
percentage abundance (numbers) and to
compute CPUE per hour. The overall data
was analyzed and diversity in terms
“Shannon Diversity Index (D)” and Simpson’s
Species Dominance/ Richness Index (H)”
were calculated. The pooled data of premonsoon, monsoon and post-monsoon
showed, highest diversity in Keni (3.8202)
followed by Kasarkod (3.4046), Manjuguni
(3.2922) with the lowest diversity in Majali
(1.8009) stretches of coastal Uttara Kannada
District. In terms of Simpson’s Species
Dominance/ Richness Index (H), Keni
(1.5022)
ranked
first,
followed
by
Aghanashini (1.3831), Manjuguni (1.3676)
lowest richness index in Majali (0.7607). The
survey revealed rich resources of sand
whiting, mullets and pompano in addition to
new potential resources like barracuda and
Indian salmon.

FR OR 44
Ichthyofauna diversity, habitat ecology
and perception of inhabiting fisher
community in Ib river: A tributary of
Mahanadi
REJANI CHANDRAN1, L.K. TYAGI1*, A.K. JAISWAR2,
SUDHIR RAIZADA3, SANGEETA MANDAL1, TRIVESH
S. MAYEKAR1, AMIT SINGH BISHT1, SANJAY KUMAR
SINGH1
1

ICAR-National Bureau of Fish Genetic Resources, Lucknow,
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Agricultural Research, KAB-II, PUSA, New Delhi, India;
*tyagilk@gmail.com

R

iver Ib, is one of the important tributaries
of Mahanadi as it is the parent river
along with Mahanadi for the longest dam in
world, the Hirakud Dam. Survey of fish
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diversity of the Ib river with a length of
around 250 km, was conducted from
January, 2016 to May, 2017. Seasonal
sampling was carried out at six sites
including all habitat types namely; Barghat
and Sundargarh in downstream area,
Bhogapalli and Samdama along middle
stretch and Pamsala and Ranikombo along
the upper stretch. During the survey, a total
of 55 fish species belonging to 42 genera, 21
families and 9 orders were recorded and it
was found to be dominated with Cyprinidae
family followed by Bagridae and Schilbidae.
Fish diversity was studied by analysis of
different indices which indicated maximum
species diversity, abundance and richness in
downstream areas and least in upper stretch.
28 physical and chemical habitat parameters
were assessed seasonally and site-wise to
draw their correlation with each other and
fish diversity. A total of 100 respondents,
comprising of local fishermen and traders of
fishing villages along Ib river, were
interviewed individually. It was noted that,
though the fishermen were poor and not well
educated, they were aware about the current
scenario of fishery resources. The fishermen
were more than willing to cooperate in
actions and strategies by the government
departments to improve the fishery resources
of river Ib. Information on the stakeholder
perception combined with fish diversity and
habitat data would help in the development
of effective management and conservation
strategies of fishery resources of Ib river.

FR OR 45
Morphological discrimination of hermit
crabs of Maharashtra coast, India
T. NIRMAL*, A.K. JAISWAR, A. PAVAN KUMAR, S.K.
CHAKRABORTY, P.M. NUZAIBA, G. KANTHARAJAN
ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *nilanirmalknk@gmail.com

A

study was carried out to differentiate
various hermit crabs collected from
Maharashtra region using morphometric
features. A total of 16 morphometric
measurements were recorded from each
collected
specimen.
The
Stepwise
Discriminant Function Analysis (SDFA) was
performed for 12 considered morphometric
features of 5 hermit crab species after factor
analysis. The morphometric features like
width of propodus of chelae, antennal
flagellum length, corneal peduncle length
and palm length were found to contribute
significantly towards separation of the
species. SDFA gave a correct classification
of 92.5% for 5 species, with first two
canonical variable explaining 99.25% of the
variance
with
two
instances
of
misclassification. Usually meristic characters
were consistent throughout the growth of
animal except in few cases and hence they
are less efficient in the differentiation of
hermit crabs.

FR OR 46
Genetic diversity and phylogenetic
relationship in four channid species
based on sequence variations in
mitochondrial cytochrome b gene
MOHD IMRAN1, ARIF AHMAD2, SUBUHI ABIDI1, IQBAL
PARWEZ1*
1
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2

S

nakehead fishes of the genus Channa,
endemic to freshwater, are commercially
important food fishes. Out of the 37 globally
known species of genus Channa, 13 species
are distributed in Indian Subcontinent while
four species (Channa punctatus, C. marulius,
C. striata and C. gachua) are ubiquitously
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distributed across India. The phylogenetic
relationship among four Channa spp. is not
well documented and hence the present
study was undertaken to determine the
genetic
variability
and
phylogenetic
relationship
of
aforesaid
species.
Mitochondrial cytochrome b gene (Cyt b) was
used as marker to determine the genetic
variability and phylogenetic relationship
between the four species. DNA was
extracted from the blood and amplified with
cytochrome b gene specific primers. The
amplified 309 bp segment of cyt b gene from
all individuals was sequenced and analysed
for intra-specific and inter-specific sequence
variations. Channa marulius has the highest
genetic similarity (98.55%) and hence less
genetic variability while Channa gachua has
minimum overall similarity (94.78%) thus
displaying highest genetic variability. Interspecific maximum sequence similarity was
observed between C. marulius and C. striata
(84.15%) and, therefore, phylogenetically
more akin to each other and were grouped in
one cluster in UPGMA dendrogram. Out of
the four above mentioned species, C.
punctatus and C. striata are most distantly
related with lowest inter-specific sequence
similarity of 79.6%. Similarly, C. marulius
with lowest intra-specific variability suggests
a tendency of genome homogenization which
makes
this
species
vulnerable
to
environmental stresses. The data suggest
that urgent steps need to be taken to
conserve C. marulius by initiating specific
conservation
strategies
and
suitable
breeding programs to enhance its genome
heterogeneity which may make this species
hardy to withstand environmental vagaries.

FR OR 47
Exploitation of juvenile clam, Villorita
cyprinoides from Vembanad lake

R. VIDYA*, K.S. MOHAMED, GEETHA SASIKUMAR, V.
VENKATESAN, P.S. ALLOYSIOUS, K.K. SAJIKUMAR,
B. JENNI, P.P. SHEELA, K.M. JESTIN JOY
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *vidya.panicker@gmail.com

T

he black clam, Villorita cyprinoides
(Family Corbiculidae) is the most
important clam species landed in India which
contributes about two-thirds of the total clam
landings of Kerala. Major proportion of this
species is harvested from Vembanad Lake,
followed by the Malabar Coast. The black
clam fishery was recorded from Vembanad
Lake, the largest estuary, 96 km long, on the
west coast of India. More than 4,000
fishermen are involved in the fishery which
includes 2,000-2,500 of active fishers. Being
a rich and cheap protein source, clams are
regularly fished from Vembanad Lake and
the meat is sold in local as well as export
markets for consumption. The black clam
catch from Vembanad during 2016 was
estimated as 37,129 tonnes with 6.8%
decrease from the previous year and the
estimated annual catch rate of shell-on clam
was 210 kg/unit. Over the years the
production of black clams declined from a
peak of 75,592 t in 2006 to 37,129 t in 2016.
Using size at first maturity (SFM) as a
biological reference point, the minimum legal
size (MLS) for the black clam, Villorita
cyprinoides was fixed at 20 mm.
Corresponding minimum legal weight was
calculated as 3.4 g. Heavy exploitation of
juvenile black clams (below MLS of 20 mm
APM) which is locally known as “mallikakka”
is practiced in many parts of Vembanad lake.
Vaikom area of Vembanad lake was selected
as a case study to assess the juvenile black
clam exploitation. Cooked juvenile clams
were sent to the prawn filtration field as
shrimp feed @ Rs.25/ kg whereas the
cooked adult clam is sold @Rs.100/kg.
About 450 kg of juvenile clam meat are sold
as shrimp feed from the Vaikom area per
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day. The practice of exploiting juvenile clams
is continued in this area for 4-5 months. The
loss due to juvenile clam fishery was
estimated as 4 times in terms of weight and
15 times in terms of price. An economic loss
of 1.75 crores was estimated due to the
juvenile exploitation from Vaikom area

FR OR 48
Genome size estimation of six
commercially important brackish water
fishes by flow cytometry analysis
V. PREETHY1, A. SWATHI1, K. VINAYA KUMAR1, M.U.
REKHA1, G. IYYAPARAJANARASIMAPALLAVAN1,
NICHOLAS JEFFERY2, M.S. SHEKHAR1*, K.K.
VIJAYAN1
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T

he substantial variation in genome size
has significant influence over an
organism’s phenotypic and genotypic traits.
Here we estimate the genome size of six
commercially important, edible, brackish
water fishes and discuss the relationship to
their evolutionary history and adaptation. We
used flow cytometry to estimate genome
size, using Gallus domesticus as the internal
standard. The genome size of different
members of brackishwater fishes were
estimated using minimum of (n=5) fishes of
either sex. Genome sizes of these fishes
were estimated to be in the range of
0.72±0.01 pg for Chanidae family; milkfish
(Chanos chanos), 0.44±0.02 pg for Latidae
family; Asian sea bass (Lates calcarifer),
0.91±0.4 pg for Lutjanidae family; Mangrove
red snapper (Lutjanus argentimaculatus),
0.87±0.02 pg for Mugilidae; gold spot mullet
(Liza
parsia),
0.79±0.01
pg
for
Scatophagidae
family;
spotted
scat
(Scatophagus argus), and 1.71±0.16 pg for

Cichlidae family; green chromide (Etroplus
suratensis). The single linkage clustering
analysis revealed that these fishes fall under
a single cluster except Etroplus suratensis
that falls in the separate cluster. The
estimation of genome size will aid in
understanding
the
evolution
and
diversification
in
these
brackishwater
species, as well as provide information for
future whole genome sequencing.

FR OR 49
Production
gap
assessment
in
reservoirs based on trophic status
estimates
THANKAM THERESA PAUL1*, RANI PALANISWAMY1,
S. MANOHARAN1, USHA UNNITHAN1, U.K. SARKAR2
1
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P

eechi and Pothundi reservoirs are two
tropical reservoirs in south India,
encompassed in western ghats Biosphere.
Water and fish samples were collected from
pre-determined sampling stations in these
reservoirs during various seasons. The water
quality indicators inclusive of secchi-disc
depth, dissolved oxygen, alkalinity and
nutrients (Phosphate, nitrate and silicate)
and biological indicators such as chlorophylla were estimated using the standard
procedures (APHA, 1998). The estimated
trophic status index (TSI) was used as an
independent variable in the evaluation of fish
production potential (Oglesby, 1997b) of
these reservoirs. The fish production
potential was further used for finding the
stocking density of suitable forage fishes that
can be stocked in these reservoirs using
Bays and Chrisman (1983). Results showed
that Peechi and Pothundi reservoirs with a
TSI of 54.73 and 58.42 respectively are
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indicative of the lower boundary of classical
eutrophic condition. Further, evaluations
based on TSI revealed that Peechi reservoir
has an estimated fish production potential of
50.2 kg/ha against the actual production of
0.96 kg/ha, whereas Pothundi reservoir has
an estimated fish production potential of 210
kg/ha against the actual production of 24
kg/ha. The study concluded that Peechi
reservoir may be stocked with 8.032 kg/ha
and Pothundy with 29.4 kg/ha of forage
fishes in order to attain the production
potential in a sustainable manner. The gap in
the estimate of fish biomass and actual
production in these systems may be reduced
by species enhancement strategy with the
estimated stocking density.

FR OR 50
BAC library of Clarias batrachus
(Magur): a genomic resource with
potential use in genome assembly and
gene mining
BASDEO KUSHWAHA1*, RAVINDRA KUMAR1,
SHREYA SRIVASTAVA1, MANMOHAN PANDEY1,
SUYASH AGARWAL1, P. DAS2, MAHENDER SINGH1,
N.S. NAGPURE3, J.K. JENA4, K.K. LAL1
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T

he Clarias batrachus, currently known as
Clarias magur, is an important catfish
and have immense food and therapeutic
values. The bacterial artificial chromosome
(BAC) library with about 55,141 clones,
containing DNA segments of C. magur
genome, was constructed for development of
genomic resource. The high molecular
weight DNA of the walking catfish was
digested partially with HindIII restriction

enzyme. The digested product was then
inserted at HindIII cloning site of pCC1BAC
(Epicentre) vector in Phage Restraint DH10B
competent cells of host E. coli. The average
sizes of the inserted clones were 115 Kb.
The clones were arrayed in 384-well plates
◦
and stored at -80 C. From the constructed
clones, 3,691 end sequence of 1912 BAC
clones (1779 clones with ends+104 forward
ends+29 reverse ends) were generated. The
generated end sequences were mapped on
assembled contigs of C. magur genome
sequence data. A total of 513 contigs were
mapped with both forward and reverse BAC
end sequences. Gene ontology was done for
further characterization of the genome, which
resulted in annotation of 1,070 genes in 266
BAC clones. Out of which, 20 BAC clones
contained at least 1 gene, 112 clones
contained 2-5 genes, 94 clones contained 610 genes, 35 contained 11-15 genes and 5
clones contained above 16-23 genes. These
clones are useful resource in genome
assembly. These BAC libraries are useful
resource for physical mapping and
identification of locus of interest in this
economically important species. It is also a
valuable genomic resource for mining of
potential genes of economic values and
further applications in in-vitro transgenesis as
well as in other downstream applications.

FR OR 51
Evidence of population substructuring
in
natural
populations
of
the
anadromous hilsa shad, Tenualosa
ilisha (Hamilton 1822) from east and
west coasts of India, with molecular
markers
VINDHYA MOHINDRA1*, B.K. DIVYA1, PRACHI
MASIH1, PRABHAKER YADV1, RAJEEV K. SINGH1,
RAMA SHANKER SAH1, RAJESH KUMAR1,
SANGEETA MANDAL1, KULDEEP K. LAL1, J.K. JENA2
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T

he anadromous hilsa shad, Tenualosa
ilisha (Hamilton 1822), is a highly
relished fish and having very high consumer
preference for its nutritional value, taste and
delicacy. The hilsa migrates from marine
environment to the freshwater rivers for
spawning. In India, distribution of freshwater
hilsa has been recorded from the rivers
Hooghly, Brahmaputra, Ganga (Padma),
Mahanadi, Godavari, Narmada and Tapti and
marine habitats, viz., Arabian Sea and Bay of
Bengal. As a result, the species is subjected
to a range of climatic and environmental
extremes throughout the region. Idea of
presence of more than one race of hilsa has
always evoked great interest among
researchers. Thus, the objective of the
present study is to identify population
structure of hilsa to support breeding
programmes for aquaculture and natural
stock management. For population variation
and divergence studies, different populations
of T. ilisha from different locations viz.
freshwater and marine; east and west coasts
of India were analysed with three
mitochondrial regions and 41 polymorphic
microsatellites. Mean number of pair-wise
differences among the populations ranges
from
1.065537±0.723392
to
6.788046±3.308702. Hierarchical analysis of
molecular variance (AMOVA) was high within
population variation (55.12%) and low among
populations (3.32%). Pair-wise Fst ranges
from 0.0 to 0.66154. With microsatellites,
12.64% variation was observed among
groups, 3.4% among populations within
groups and 83.96% within populations. A
highly significant Fst value of 16.04%
indicates high level of genetic differentiation
present in hilsa populations from natural
populations. Three genes were observed to

be under selection pressure. On the basis of
mitochondrial markers, freshwater and
marine samples from both the coasts
showed
significant
population
substructuring.

FR OR 52
Riverine fisheries of north Bihar: Issues
of fish conservation and livelihood
K.D. JOSHI*, A.K. PATHAK, SANTOSH KUMAR, R.
DAYAL, A.K. SINGH, RAVI KUMAR, K.K. LAL
ICAR-National Bureau of Fish Genetic Resources, Canal Ring
Road, P.O. Dilkusha, Lucknow, Uttar Pradesh, India;
kdjoshi.search@gmail.com

T

he Gangetic plain occupies a central
position in the Indo-Gangetic region and
shows a variety of landforms and drainage
system. North Bihar is one of unique geogeographical entity in the region having
copious water resources in the form of
network of criss-crossing rivers, wetlands
and ponds. Most of these rivers originate in
Nepal Himalayas are snow-fed and traverse
about 300 to 394 km distance in north Bihar
before debouch into the river Ganga. Study
was conducted to unravel various fishery
parameters of the rivers Gandak, Budi
Gandak and Baghmati traversing through
north Bihar. The diversity rich stretches
encountered during the study were Valmiki
Nagar on upstream of Gandak river,
Belwaghat on Baghmati and Sonepur on the
river Gandak, due to ecotone effect. During
the preliminary study, more than 60 fish
species were encountered from the region, in
which a total of 54 fish species classified
under 8 orders, 17 families and 37 genera
were recorded from the river Gandak
alone. Among
the
fishes
available,
Cyprinidae dominates in most of the
stretches followed by catfishes, murrels and
other miscellaneous lower priced fishery
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groups. Certain Rare, Endangered and
Threatened fishes were also recorded. In
general, the rivers are free from invasion of
exotic fishes particularly in middle and
uppermost stretches, however established
populations of Cyprinus carpio was observed
in the lowermost stretches. The most of the
river stretches of the rivers are inhabited by
sizeable fisher population in which good
numbers of fishers are engaged in fishing
and using all sorts of gears, hence the rivers
are under over-exploitation. The details will
be discussed in the papers.

FR OR 53
Spatio-temporal
investigations
on
phytoplankton community dynamics of
river Torsa, north Bengal, India
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T

he study was carried out to assess the
dynamics of phytoplankton community in
different seasons in the Torsa river, North
Bengal, India. Samples were collected
seasonally during December 2014 to
October 2016 from three sampling locations
viz. Jaldapara, Kachuban (Haripur) and
Toofanganj by employing 20 µm silk bolting
net. A total of twenty five genera were
recorded, where diversity and abundance
were found to fluctuate with both time and
space. Bacillariophyceae showed dominance
in all the seasons in terms of abundance and
diversity. Compositions of six major algal
groups
represented,
Bacillariophyceae
(69.16%),
Chlorophyceae
(14%),
Cyanophyceae (12%), Coscinodiscophyceae
(3.2%),
Xanthophyceae
(1.2%)
and

Hydrodictyaceae
(0.8%).
Seasonal
abundance revealed highest peak in post3
-1
3
-1
monsoon (1.3x10 ul to 4.9x10 ul ) and
3
-1
lowest in monsoon season (0.54x10 ul to
3
-1
2.1x10 ul ). The higher magnitude of
turbidity and total dissolve solids during
monsoon season coupled with the higher
amount of discharge in the main river
channel may have retarded the growth of
phytoplankton. Karl Pearson’s correlation
determined
between
physico-chemical
parameters and algal groups indicated that
water temperature, pH, transparency and
total alkalinity were positively correlated
(r=>0.6) with phytoplankton abundance in the
river. CCA using environmental variables and
phytoplankton genera reflected that water
temperature, transparency, total alkalinity
and silicate have significant influence on the
distributions of phytoplankton community in
different space. The phytoplankton genera
Fragilaria,
Cymbella,
Gomphonema,
Navicula, Pinnularia, Nitzschia, Chlorella and
Spirogyra showed positive correlation with
silicate, water transparency, total alkalinity
and sulphate. Shannon-Weinner diversity
index indicated highest at Kachuben (2.1)
and lowest at Jaldapara (1.2) while all
stations showed richness (Margalef) and
diversity index >1.0 which indicated
moderate diversity in the system. The higher
abundance of Fragilaria, Navicula, Cymbella
Nitzschia,
Oscillatoria
and
Anabaena
indicated the mesotrophic state of river Torsa
of North Bengal.

FR OR 54
NRFC: A repository for catering
research need of the cell biologists
S. MURALI, BASDEO KUSHWAHA, AKHILESH
KUMAR MISHRA, RAVINDRA KUMAR*, KULDEEP K.
LAL
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C

ell culture is a foremost tool in cell
biology that provides excellent in-vitro
models for various applications in biological
science. Fish cell lines are used for diverse
research applications. In recent years,
various fish cell lines have been developed
by different researchers across the country.
Once a cell line developed, its further long
term maintenance is a major problem for the
developer. A National Repository of Fish Cell
lines (NRFC) was established in 2010 at
ICAR- National Bureau of Fish Genetic
Resources (NBFGR), Lucknow with the
financial support from DBT. The aim of the
NRFC is to acquire, characterize, preserve,
maintain and distribute the fish cell lines for
research, training and education purposes on
request. At present, the NRFC is one of the
largest repositories of fish cell lines in the
world maintaining 50 cell lines derived from
11 tissues of 24 fish species (15 freshwater
and 9 marine/brackishwater). These cell lines
were deposited in NRFC by ICAR-NBFGR
(17 cell lines), C. Abdul Hakeem College,
Vellore (17 cell lines), ICAR-CMFRI, Kochi
(12 cell lines) and Fisheries College and
Research Institute, Tamil Nadu (4 cell lines).
The ICAR-NBFGR has successfully run the
NRFC and extended cell line resource
support to number of researchers since its
inception for various purposes. Requests
have also been received from researchers of
other countries. Considering the importance
of this resource, the DBT has further
financially supported NRFC Phase II at
ICAR-NBFGR with its Access Center at C.
Abdul Hakeem College, Vellore, Tamil Nadu
in the form of a project for further
strengthening the research on fish cell line
and to make available this resource in easy
reach of the researchers. The upscaled
NRFC facilities will be sufficient enough to
cope with the growing demand of the

research groups involved in the fish cell
culture activities.

FR OR 55
Relating minimum legal size with
optimum
exploitation
pattern
in
Uroteuthis
(Photololigo)
duvaucelii
along eastern Arabian sea
GEETHA SASIKUMAR*, K.S. MOHAMED, P.K.
ASOKAN, M.K. ANIL, S. SUNDARAM, V. VASE, V.
VENKATESAN, KARAMATHULLA SAHIB, K.K.
SAJIKUMAR, P. SHIJU, P.S. ALLOYCIOUS, K.M.
JESTIN JOY, K.R. SREENATH, R. VIDYA, R.K.
PRADHAN, S.N. BHENDEKAR
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *geetha.sasikumar@icar.gov.in

C

ephalopods comprising of squids,
cuttlefishes and octopus account for
nearly 6% of marine fish landings in India.
Squids with annual yields fluctuating
between 77,241 and 1,00,014 t (2010-15)
are mainly caught by trawlers along the
eastern Arabian sea, bordering the west
coast of India. The Indian squid, Uroteuthis
(Photololigo) duvaucelii distributed in the
shelf waters support the largest squid fishery
in the country. Juvenile Indian squid
predominantly under the minimum legal size
(MLS) of 8 cm are landed in trawl seasonally.
The length-cohort analysis was carried out in
this study to assess the stock and mortality
rates of U. (P.) duvaucelii population along
west coast of India. The effects from
changing the fishing efforts under two
scenarios were further explored with the
predictive
length-based
Thompson–Bell
model. Predictions were made at (1) the
current state of the fishery when squid
juveniles are subjected to high fishing
mortality and (2) when the squids are
exploited only above the MLS. The estimates
on maximum sustainable yields (MSY),
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maximum economic yield (MEY) and the
optimum effort levels indicated that the
current yield of U. (P.) duvaucelii is closer to
the MSY estimates, while the maximum
economic yield was obtained when the
current fishing effort was reduced by 30% (ffactor 0.7). The simulation suggests that the
reduction of fishing mortality of squids under
MLS would further maximise the economic
yield by 12%. The projected MEY was
estimated at 80% of the current fishing effort.

FR OR 56
Revitalization
of
reproductive
competence in senile fish by stem cell
therapy

discontinuous Percoll gradients, labelled with
PKH-26 dye and transplanted into the senile
gonads through urogenital papilla. Three
months after the therapy, males were
abdominally
stripped
to
generate
spermatozoa and observed under the
microscope. It was found all the stem cell
therapy males have produced spermatozoa
that was characterized by retention of
fluorescent dye. The males were crossed
with young females through artificial
insemination and natural spawning to
produce
viable
progenies.
These
observations suggests, commercially and/or
endangered fish species those turn senile,
the reproductive lifespan could be extended
by stem cell therapy to produce seed for
additional years.

SULLIP KUMAR MAJHI*
ICAR-National Bureau of Fish Genetic Resources, Dilkhusa,
Lucknow, Uttar Pradesh, India; *sullipkm@gmail.com

S

tem cell research, in recent times, has
gained much importance due to its
implications in reproduction and treatment of
deadly
diseases.
In
teleost
fishes,
spermatogonial stem cells were effectively
used to generate progeny of difficult-to-breed
fish species and/or commercially important
species from surrogate parents. Here, we
first time report a innovative application of
stem cell in fish for extending or revitalizing
the reproductive competence. The senile
gold fish Carassius auratus, aged 11 years,
were procured from a private ornamental
breeding farm and reared at the ICARNational Bureau of Fish Genetic Resources,
Locknow for additional two years. The
confirmation of senility in the fish was
evaluated through histology, gonadal index
and germ cell specific Vasa gene expression.
The analysis revealed a complete absence of
spermatogonial and other germ cells in the
testes of males (n=10). Donor stem cells
from a pre-pubertal male was isolated by

FR OR 57
Fish diversity of naturally collected
spawn from Bhagirathi-Hooghly river
system, West Bengal
H.S. SWAIN, S.K. KARNA, M.H. RAMTEKE, T.
BHOWMIK, A.K. SAHOO, B.K. DAS*
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; * basantakumard@gmail.com

T

he present study was conducted to
collect fish spawn in order to study the
fish
species
diversity
from
natural
environment of Bhagirathi-Hooghly river
system
during
monsoon
season.
Experimental fishing was done from Triveni
to Nabadwip area to collect the fish spawn.
Conical shaped bag net having Muslene
cloth (gamcha) at the cod end was used for
collection of fish spawn. The spawn were
transported from site of collection to CIFRI
hatchery (40 km approx.) by aluminium
handi's with proper aeration. Spawns were
reared in circular fiber tank of 5000 liters and
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in earthen nursery. Fishes were fed with
commercial feeds (0.8mm) containing 32%
protein twice a day @4% of body weight.
After two month of rearing, fishes were
collected and identified using standard
literatures. In total, 26 species under 11
families of finfish were identified of which
cyprinidae was the most diverse family
having 13 species. Among all, the species
Chanda nama was dominated in the stock
with
abundance
34%,
followed
by
Salmophasia baciala (22%), Labeo bata (14
%), Cirrhinus reba (12%). Other major
species were Catla catla, Cirrhinus mrigala,
Rhinomugil corsula, Salmophasia phulo,
Gudusia chapra etc. The percentage of the
IMC in the natural collected seed was only
9%. This present study concludes that there
is a sharp decline of Carp spawn availability
in River Ganga during monsoon season.
Other than IMC, a number of commercially
important indigenous fishes available during
the same season. Therefore, this study could
help in regulating low meshed fishing nets in
the studied stretch of river system during the
whole monsoon period and ranching
program for commercially important fish
species like IMC for conservation and
sustainability.

FR OR 58
Evolutionary history of Carideans
based on COI gene: A molecular clock
approach
DEEPAK JOSE*, JENSON VICTOR ROZARIO,
KOUSHIK DAS, M. HARIKRISHNAN
School of Industrial Fisheries, Cochin University of Science and
Technology, Foreshore Road, Kochi, Kerala, India;
*deepak140887@gmail.com

C

aridea, one of the infraorder coming
under Pleocyemata comprises of 3877
extant species accounted within 389 genera.

These species are reported to inhabit diverse
aquatic habitats like deep sea, hydrothermal
vents, shallow tropical/subtropical marine
waters, anchialine caves and freshwaters.
Previous caridean systematics was based on
highly variable morphological characters,
resulting in unsatisfied results. Recent
studies
towards
carideans
employed
molecular
markers
for
performing
phylogenetic and evolutionary analysis of
infraorder Caridea. Since novel approaches
like molecular clocks are reported to be
beneficial in addressing the evolutionary
history of carideans using phylogeny and
timescale components, present study was
carried out to address the above mentioned
using COI gene sequences. A molecular
clock approach was done using twenty one
COI sequences representing 21 taxa
belonging to 11 genera using four calibration
points. The results enlightened the
possibilities for parallel evolution occurring in
marine, estuarine and freshwaters after the
invasion of ancestral species to these
specific habitats, followed by different
evolutionary events including adaptive zone
shifts with respect to time for generating their
descendants.

FR OR 59
Abundance and distribution of edible
wedge clam, Donax cuneatus Linnaeus,
1758 from Marina beach: southeast
coast of India
S.Y. TENJING*, D.P. BEHERA, J. JOYSON JOE
JEEVAMANI, P. KRISHNAN, V. DEEPAK SAMUEL,
K.R. ABHILASH, R. PURVAJA, R. RAMESH
National Centre for Sustainable Coastal Management, Chennai,
Tamil Nadu, India; *yambemtenjing@gmail.com

W

edge clam (Donax cuneatus) is an
important component of the shallowbottom macrofauna of sandy beach along

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 41

th

11 IFAF, November 21-24, 2017, Book of Abstracts

Marina beach. This clam is exploited for bait
and their delicate taste makes them a
potentially valuable food resource for
fisherfolk.
For
the
abundance
and
distribution, abiotic and biotic parameters at
sandy habitats were studied from three sites,
namely Cooum (estuary: polluted area), Light
house and Adyar (estuary: polluted area)
monthly from August 2016 to July 2017.
Population density of D. cuneatus was high
in all intertidal areas at the three sites. It
fluctuated mainly due to the water influx from
rivers (Cooum and Adyar) during different
-2
seasons. A minimum of 5 nos. m and a
-2
maximum of 301 nos. m densities were
recorded at Cooum (September 2016 and
Adyar (June 2017) respectively. Whereas, a
-2
minimum of 4.1155 g.m and a maximum of
-2
1053.5894 g.m biomass were recorded in
June 2017 and March 2017 respectively.
Among
the
various
environmental
parameters studied the beach slope appears
to play a significant role in the abundance
and distribution of D. cuneatus.

landed by trawl net and annual average
landing was 563.3 t which contributed 2% to
the total trawl landings. Growth parameters
L∞, K and t0 were estimated as 260 mm,
-1
0.84 yr and -0.105 yr respectively. Mortality
-1
parameters Z, M and F were 4.74 yr , 1.63
-1
-1
yr and 3.11 yr respectively. The longevity
(tmax) was estimated to be 3.47 yr. The length
at capture (Lc50=62 mm) is found to be
higher than Length at first maturity (Lm 50=80
mm) The current exploitation rate (Ecurr=0.65)
was higher than Emax (0.48), E0.1 (0.40)
estimated by Beverton and Holt yield per
recruit analysis indicating overfishing of the
stock of U. duvauceli in the north Tamil
Nadu coast. The species is a continuous
spawner with peak recruitment during March
and August. The bio-economic stock
assessment model showed that at the
present fishing level, there is depletion in the
spawning stock biomass and lower economic
revenue from the fishery. Hence reducing the
effort by 20% would help to maintain the
fishery at a sustainable level.

FR OR 60

FR OR 61

Fishery and population characteristics
of
the
Indian
squid Uroteuthis
(Photololigo) duvauceli (d’ orbigny [in
ferussac & d’ orbigny], 1835) off north
Tamil Nadu coast

Fish species diversity and richness in
Bhagirathi-Hooghly river system, West
Bengal

E.M. CHHANDAPRAJNADARSINI1*, N.
RUDRAMURTHY1, SATYANARAYAN SETHI2, SHOBA
JOE KIZHAKUDAN1
1

Madras Research Centre of ICAR-Central Marine Fisheries
Research Institute, Chennai, Tamil Nadu, India; 2ICAR-Central
Institute of Brackishwater Aquaculture, Chennai, Tamil Nadu,
India; *elinamadhu1@gmail.com

F

ishery and stock characteristics of the
Uroteuthis (Photololigo) duvauceli off
north Tamil Nadu coast was studied based
on commercial trawl landings during the
period 2012-2016. The species is mainly

RAJU BAITHA*, ARCHISMAN RAY, SUBODHA
KUMAR KARNA, TUHIN SUBHRO BHOWMIK,
APRAJITA SINGH, SUPRITI BAYEN, S.K. PAUL, T.N.
CHANU, R.K. MANNA, B.K. DAS
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *rajunav@gmail.com

T

he present study was conducted to
assess the fish faunal species diversity in
Bhagirathi-Hooghly river system during 2016
to 2017. Three sampling sites (Farakka,
Berhampore and Tribeni) were selected
covering a total of 311 km river stretch. A
total of 21,691 fish specimens belonging to

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 42

th

11 IFAF, November 21-24, 2017, Book of Abstracts

96 species in 37 families and 13 orders were
collected and used for the present analysis.
A holistic approach was taken to determine
the present scenario of fish faunal diversity of
the river system. The objective was to
estimate species richness along with their
relative abundance in the three studied
sampling sites and the variations among
them. Diversity indices like Simpson’s
Diversity Index (D) and Shannon-Weiner
Diversity Index (H´) was applied to assess
the
present
status.
Shannon-Weiner
Diversity Index (H´) was found highest in
Farakka (14.463), followed by Tribeni
(13.394) and Berhampore (13.146). Similarly,
the Simpson’s Diversity Index was recorded
to be the highest in Farakka (3.091), followed
by Berhampore (2.992) and Tribeni (2.874).
The abundance of Gangetic hairfin anchovy
Setipinna phasa recorded to be highest
(11.46%),
which
rarely
occurs
in
Berhampore. Other major contributors were
Parambassis
ranga
(9.58%),
Pethia
conchonius (8.05%), Corica soborna (5.98%)
and Pseudotropius atherinoides (5.86%).
Therefore, Farakka was found to be in better
condition in aspects of both species diversity
and richness as compared to the other two
sites.
However,
the
continuous
anthropogenic pressure and over exploitation
of fisheries stock is observed to be a major
concern in these areas.

FR OR 62
Temporal
variability
of
water
temperature in the coastal waters of
Mangalore
N. CHETHAN*, H.R.V. REDDY, R.S. NAGENDRA
BABU, K.B. RAJANNA, N. MANJAPPA
Fisheries Research and Information Centre, Hebbal, Bengaluru,
Kernataka, India; *chetzda@gmail.com

C

onsiderable evidence exits, showing an
accelerated warming trend on earth
during the past 40-50 years, attributed mainly
to anthropogenic factors. Much of this excess
heat is stored in the world’s oceans, resulting
in increased environmental variability in
marine ecosystems. The long term effects of
this phenomenon on oceanic tropical
ecosystems are largely unknown and our
understanding of its effects could be
facilitated by long term studies of how
species compositions change with time.
Water temperature influences organisms
directly on the physiological parameters and
indirectly to the changes in the physicochemical properties of the water. Hence sea
surface water temperature plays a vital role
in the environmental studies. The study was
taken up in Chitrapur coast off Mangalore
and the decadal study was carried out using
prior recorded data and two years of present
data recorded during the study period. The
decadal difference i.e. from 1990-2000 and
0
2001 to 2011 was found to be 0.05 C. The
total annual average temperature fluctuated
0
between 28.48 and 30.56 C with a difference
0
of 2.08 C. Surface water temperature
displayed an oscillating pattern with the
highest values coinciding with the strong El
Nino Southern Oscillation (ENSO) during
1997 to 1998. During this warm period the
surface water temperature was most affected
from November to January. Trimodal
temperature observed with shallower depth
recording higher values. The first peak from
1993 to 1998 coincided with a drop in rainfall
in the particular year and increase in
temperature was clearly related to decrease
in precipitation. Surface water temperature
was found to be more at deeper depth
contours and the total pooled annual average
water temperature varied from 28.48 to
0
30.56 C Comparing in between two decades
of the collected data showed a difference of
0
about 0.05 C increase.
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FR OR 63
Biodiversity of fish community in
Vamanapuram river, south Kerala: A
spatial study
S. DAVID KINGSTON*, P. JAWAHAR, S.
SANTHOSHKUMAR, P. PAVINKUMAR
Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India;
*davidkingstone@yahoo.co.in

T

he detailed investigation was undertaken
to
study
the
fish
diversity
of
Vamanapuram river, south Kerala for period
of one year. A total of 32 fish species were
collected along 13 stations with the various
habitats viz., streams, rivers and estuary.
Among the selected stations in the whole
length of the river, maximum number of fish
was caught in station 8 and 10 in which
Puntius ticto was the dominant species
followed by P. amphibius. The species
richness was also high in these stations (15
species). The least species richness was
recorded in station 9 (6 species). During the
study period, P. amphibius was present in all
the stations except station 13 and P.
filamentosus, Danio aequipinnatus and
Rasbora daniconius were encountered in 10
stations. In the estuarine ecotone, highest
fish diversity was recorded in station 10 (23
species) followed by station 11 (15 species)
and station 13 (7 species). P. vittatus is an
addition to the river from station 6 onwards
and found in all the freshwater downstream
stations. Amblypharyngodon microlepis was
added in station 8 and recorded in station 12
also. Garra mullya was present upto station 6
and was absent in downstream stations.
Barilius bakeri has maximum density in
station 2. The species diversity indices of fish
species
were
calculated
for
the
Vamanapuram river, south Kerala by using
PAST software. The results of the present

study were discussed in the light of its
occurrence and abundance in the river.

FR OR 64
Mariculture site suitability mapping
along the northwest coast of India
using satellite data
AJAY D. NAKHAWA1*, NIMIT KUMAR2, JYOTI NAYAK2,
THIRUMALAI SELVAN3, M. NAGARAJA KUMAR2, S.N.
BHENDEKAR1, V.V. SINGH1
1

Research Centre of ICAR-Central Marine Fisheries Research
Institute, Mumbai, Maharashtra, India; 2Indian National Center
for Ocean Information Services (INCOIS), Hyderabad,
Telangana, India; 3Research Centre of ICAR-Central Marine
Fisheries Research Institute, Mandapam, Tamil Nadu, India;
*ajaynakhawa@hotmail.com

T

he potential for inshore and offshore
cage culture is considerably high along
the Indian coast due to favorable climatic and
oceanographic features. Considering the
threat to the livelihood of coastal fisher due
to depleting fish catch in capture fishery,
mariculture can provide a sustainable
livelihood option. In this context, the present
study has been carried out with an objective
to map potentially suitable sites for open sea
cage culture along the northwest coast of
India by using decadal satellite data and
preparing thematic maps for estimating
optimal areas. Parameters such as Sea
Surface Temperature, Chlorophyll, Salinity,
Bathymetry, Current and Significant Wave
Height have been used for site suitability
analysis. Threshold values for each
parameter were defined based on published
research on open sea cage culture in tropical
and sub-tropical countries. The mean
climatology was modeled with the multicriteria suitability model using the Boolean
overlay. The same method was followed to
map month wise potentially areas for
mariculture. Based on six different physiochemical quality parameters of water it was
found that the total area suitable for open
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sea cage culture along the northwest coast is
2
The reduction in
around 43,181 km .
potentially suitable area was observed during
June to August due to the southwest
monsoon that increases the SWH and water
current making it unsuitable for the culture
while other months of the year showed
meager variability. The study revealed that
ample area is available within a depth of 5 to
30 meter. Presently meager area is under
cage culture activities and that too was
undertaken
mainly
by
research
organizations. Private entrepreneurs are
getting attracted toward this sector finding a
good prospect. This kind of study provides
baseline information that can reduce the cost
of site selection and will provide overall
trends of various factors influencing the site
suitability.

FR OR 65
Molecular identification of fish in the
genus Mystus using coi and cytocrome
b genes
M. NAGARAJAN1*, SUBHASH THOMAS1, G. RAHUL
KUMAR2, CHANDRACHEET BIND KUMAR1, V.S.
BASHEER2, A. GOPALAKRISHNAN3

Mystus species has been a subject of debate
over decades due to morphological
variations that they exhibit. To resolve the
taxonomic ambiguity of the genus Mystus,
the present study was carried out using
cytochrome c oxidase Ι gene (COI) and
cytochrome b gene as genetic markers. In
present study, 10 Mystus species (M.
armatus, M. bleekeri, M. cavasius, M. gulio,
M. keletius, M. malabaricus, M. montanus,
M. occulatus, M. seengtee and M. vittatus)
were collected from different freshwater
systems across the country. The COΙ gene
(655 bp) and cytochrome b gene (910 bp)
were sequenced in different Mystus species
using BigDye method on an automated DNA
sequencer (ABI 3500). The sequences were
manually edited and aligned using Clustal X
implemented in MEGA. Following a
maximum likelihood phylogenetic tree was
constructed using the program MEGA. The
ML phylogenetic tree showed independent
clades for each species with high bootstrap
values. Further, AMOVA test revealed 96%
variation among Mystus species and 4%
variation within species. The present study
showed that COI and cytochrome b genes
can be used as an ideal tool for the
identification of Mystus species.

1

School of Biological Sciences, Central University of Kerala,
Kasaragod, Kerala, India; 2Peninsular and Marine Fish Genetic
Resources Centre, National Bureau of Fish Genetic Resources,
CMFRI Campus, Kochi, Kerala, India; 3Central Marine Fisheries
Research Institute, Kochi, Kerala, India;
*nagarajan@cukerala.ac.in

T

he genus Mystus is one of the most
diversified of the small to medium sized
bagrid catfishes distributed throughout south
Asia, with around 44 species including 18
species from Indian water systems. They are
riverine fishes, but are also found in ponds
and lakes. Their tasty flesh and lack of
intramuscular spines make them highly
preferred edible fish. The taxonomic identity
and phylogenetic relationships among

FR OR 66
Invasion
of
exotic
Oreochromis
niloticus (Linnaeus, 1758) in subtropical river: Observations on fisheries
and some population traits from river
Yamuna, part of Gangetic river system
ABSAR ALAM1*, N.K. CHADHA2, S.K.
CHAKRABORTY2, K.D. JOSHI3, P.B. SAWANT2,
TARKESHWAR KUMAR2, S.C.S. DAS1, ANEES F.
RIZVI 4, B.K. DAS5
1

Regional Centre of ICAR-Central Inland Fisheries Research
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F

reshwater ecosystems are seriously
threatened by the spread of exotic fish
species. Fishery, age, growth, mortality and
exploitation of the Oreochromis niloticus
were assessed based on the length
frequency data collected from the Sadiapur
landing centre located on the bank of the
river Yamuna at Allahabad for two years
(2011-2013). The average annual landing of
O. niloticus during the study period was
39.53 t. Highest average monthly catch was
recorded during March (4.97 t) and lowest in
January (1.86 t). Total length ranged
between 70 and 495 mm. Growth was
expressed by von Bertalanffy's equation as:
-0.58(t-{-.00002})
). Estimated growth at
Lt=562 (1-e
the end of I, II and III years were 247, 386
and 463 mm TL respectively. The total
mortality (Z), natural (M) and fishing mortality
(F) coefficients were 3.74, 1.015 and 2.725
-1
yr , respectively. The growth performance
index (φ’) was calculated as 3.26. The
exploitation ratio (E) and exploitation rate (U)
were worked out as 0.667 and 0.648,
respectively indicated that the stock was
slightly over exploited.

FR OR 67
Stock assessment of oil sardine
Sardinella
longiceps Valenciennes,
1847 (clupeiformes: clupeidae) in the
northern Arabian sea
TASADUQ HUSSAIN SHAH1*, SUSHANTA KUMAR
CHAKRABORTY2, ASHOK KUMAR JAISWAR2,
TARKESHWAR KUMAR2, KAVITHA MANDHIR
SANDHYA2, RAHUL SADAWARTE2
1

Sher-e-Kashmir University of Agricultural Sciences and
Technology of Kashmir, Rangil, Ganderbal, Jammu and

2

Kashmir, India; ICAR-Central Institute of Fisheries Education,
Mumbai, Maharashtra, India; *tasaduqs@gmail.com

L

ength frequency data series of oil sardine
Sardinella longiceps Val. from northern
Arabian sea along the west coast of India off
Ratnagiri were used to model the growth,
mortality rates and yield per recruit. Mean
population parameters were L∞=233 mm
-1
(total length), K=0.92 year , to=-0.0023 year,
-1
-1
Z=5.23 year , M=1.45 year , F=3.78 year
1
and E=0.72. Using VBGF, the length
attained at the end of 1, 2 and 3 years of life
were estimated at 140, 196 and 218 mm
respectively. The Phi-prime (ɸ) value or the
growth performance index was obtained as
2.70. Yield per recruit analysis showed that
excessive fishing effort was being exerted on
the stocks and a substantial reduction in
fishing effort will be required for the
sustainability of the fishery.

FR OR 68
Remote sensing and GIS application to
delineate seasonal variation of few
inland water bodies of Odisha
PRANAYA KUMAR PARIDA*, S.K. SAHU, B.P.
MOHANTY, B.K. DAS
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *pranayaparida@gmail.com

C

alculation of average water spread area
of a particular reservoir is very difficult.
Generally the average area was calculated
taking the average of FRL (Full Reservoir
Level) and DSL (Dead Storage Level). But
the FRL and DSL is hardly achieved in any
reservoir. So, the average area calculated in
the old method is only a hypothetical
calculation. The average area of reservoir is
required for estimation of productivity of the
reservoir, to calculate the fingerlings needs
to be stocked etc., which are important
parameter of fisheries management. In this
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study remote sensing images of Landsat-8
were used to calculate the area, which is
freely available in USGS website. Out of all
the bands of each images of Landasat-8,
only 3 bands (L-3, L-4 and L-6) were
selected for map preparation in Arc-GIS, for
better demarcation between land and water.
The water spread boundary was mapped in
Arc-GIS. Six reservoirs of Odisha were
selected for this study. Water spread area in
the reservoirs varies every month as per
water it receives from the catchment area or
released from the reservoir for irrigation
purposes. Water area delineation of these
reservoirs of Odisha was estimated for
different months for the period of 2014-16.
The annual average water spread areas of
these six reservoirs were estimated from
monthly data calculated from the Remote
Sensing and GIS image analysis methods.

FR OR 69
Temporal and spatial variations in
trophic state indices in various
ecotones in a tropical reservoir

countries, the trophic state index of tropical
reservoirs vary with respect to climatic and
geo-morphological
variations
in
the
environment (Xu et. al., 2011). The study
identified that trophic state in a reservoir
system varies on a spatial and temporal
scale. The stations I and II indicated low
trophic state index in lentic and confined
waters such as 48.6 and 45.2 respectively
claiming it as mesotrophic ecotones
compared to the other three sites which are
basically a lotic ecotone having a eutrophic
status. This indicated the trophic status is
dependent on the morphological locations of
the sampling stations and the nutrient influx.
The analysis on TSI on a temporal scale
indicated that TSI was more in the months of
post monsoon (55.14) compared to other
seasons. The study indicated that since the
level of trophic status in a reservoir is
ecotone based and climate specific, the
management strategy adopted in the
reservoir should be consequent with the
index based evaluation.

FR OR 70

RANI PALANISWAMY*, USHA UNNITHAN, S.
MANOHARAN, THANKAM THERESA PAUL

Trend of fish landings of Brahmaputra
river at Guwahati, Assam, india

Research Centre of ICAR-Central Inland Fisheries Research
Institute, CMFRI Campus, Kochi, Kerala, India;
*raanips@gmail.com

A.K. YADAV1*, K.K. DAS2, B.K. BHATTACHARJYA1,
R.K. RAMAN3, M. NASKAR3, B.K. DAS3

W

1

ater samples were collected from
various pre-determined stations in
Kanjirampuzha reservoir, Kerala. The
stations were designated as Station I, II, III,
IV and V representing lentic, confined, lotic,
intermediate and hill lock stations. These
water samples were analysed for biological
indicators of water quality such as
Chlorophyll (APHA, 1998). The chlorophyll
data were further analysed for estimation of
trophic state index (Carlson, 1996). The data
analyses showed that unlike temperate

Regional Research Centre of ICAR-Central Inland Fisheries
Research Institute, Guwahati, Assam, India; 2Department of
Statistics, Gauhati University, Guwahati, Assam, India; 3ICARCentral Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *yadav.anil.stats@gmail.com

F

or effective fisheries management of
River Brahmaputra in Assam, India as
well as for future planning of sustainable
fisheries development in the river stretch, it is
important to know how the fish landings and
catch has changed over the years. Thus, we
attempted for statistical significance of trend
in commercial fish landings of River
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Brahmaputra at Guwahati, Assam during
1987-2016 by employing a non-parametric,
rank-based
Mann-Kendall
test.
The
magnitude of trend was determined by using
Sen’s slope estimator. Data on fish landings
of River Brahmaputra at Uzanbazar landing
center collected by ICAR- CIFRI were used
for the study. Of the total landings (19872016), minor carps (32.6%) dominated the
commercial fish landings followed by
miscellaneous fish group (31.8%), major
carps (16.7%), catfishes (12.5%), hilsa
(3.4%) and featherbacks (3%). Landings
showed a more or less upward trend since
1987 until it reached the peak value in 2002
and thereafter a gradual decrease occurred.
The study revealed a significant decreasing
trend in annual landing of major carps, minor
carps, hilsa and featherbacks landings @
1.4, 1.8, 0.15, and 0.26 tons/year
respectively during the 40 years period. Only
miscellaneous
fish
group
landings
experienced increasing trend of 0.3
tons/year, though this increase is not
statistically significant. This indicates decline
in abundance of minor carps, major carps,
featherbacks and hilsa. The results are
discussed in the light of other changes
reported for the river stretch.

FR OR 71
Use of geo-statistical tool to study the
migratory pattern of Tenualosa ilisha in
the Hooghly-Matlah estuary
SANJEEV KUMAR SAHU1*, JATISANKAR
BANDYOPADHYAY2, MALAY NASKAR1
1

ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; 2Vidyasagr University, Midnapore,
West Bengal, India; *sksahu_2k @yahoo.com

S

patial dependence has an important role
in survey based fisheries data in the form
of abundance. Systematic geo-spatial survey

can provide precise estimates of abundance
and geo-statistics provide measure of
uncertainty
encountered
in
sampling
process. Information emanated from geospatial analysis of such survey assists
location
specific
management
and
precautionary advices for management
authority. Geo-statistics is an analytical tool
for the analysis of geo-referenced data. It is
widely used in marine and estuarine system
for fish stock assessment. In the present
study, lower Hooghly-Matlah estuary system
is selected to investigate the spatial pattern
of abundance of Tenualosa ilisha, popularly
known as Hilsa (hereafter referred as ‘Hilsa’).
For this purpose, geo-referenced Hilsa catch
and effort data were collected from the logbook of five randomly selected vessels
operated in the lower estuary zone during
June 2010 to Jan 2012. Very common
measure of index of abundance was
standardized as Catch Per Unit Effort (CPUE
in kg/haul) for the present study. It is found
that the Hilsa catch is highly skewed, so
logarithmic transformation was used for
computational simplicity. This tool has been
applied to reveal the nature and magnitude
of the spatial association of the abundance of
Hilsa. Hilsa Catch data segregated in
different months. Semi variogarm analysis is
the key tool to examine the spatial correlation
of geo-referenced sample observations.
Monthly geo-statistical map of the CPUE of
Hilsa were prepared. Ordinary kirging were
used on the CPUE to prepare predictive geostatistical map. Monthly predictive CPUE
maps indicated that CPUE changes in
different months in the space. It is observed
that
during
August-September
CPUE
concentrations is higher in the southern zone
of the estuary while the same was relatively
higher towards the estuary mouth and northeastern direction during October. This
monthly predictive map can be used for Hilsa
movement in the estuary.
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FR OR 72
Exploration and characterization of
floodplain wetlands in West Bengal
based
on
chlorophyll-a,
primary
productivity and trophic state index
P. MISHAL*, M.A. HASSAN, U.K. SARKAR, L.
LIANTHUAMLUAIA, K.M. SANDHYA, MD.
AFTABUDDIN, P. MAJHI, D.K. MEENA, Y. ALI, B.
NASKAR, B.K. DAS
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *mishalcof@gmail.com

W

etlands located in the Teesta-Torsa
and lower Ganga basins in West
Bengal were ecologically characterized
based on chlorophyll a, primary productivity
and trophic state index. An exploratory
survey was conducted to collect the data on
these parameters from 8 wetlands (beels)
belonging to three districts namely Cooch
Bihar, Murshidabad and Burdwan. Analysis
of data revealed that majority of the studied
wetlands fall under eutrophic category
leaving two wetlands in the mesotrophic
state. The Carlson’s TSI (CHLa) value
ranged from 40.9 to 78.7 among the
wetlands. The energy pathway through
plankton chain was measured in terms of
chlorophyll -a content of the water which
3
varied from 2.9 to 135 mg/m . The high Net
Primary Productivity (NPP) and Gross
Primary Productivity/Plankton Respiration
(GPP/PR) ratio in the wetlands corroborated
with the high fish yield. The clustering of
wetlands by multi-dimensional scaling
indicated two major clusters delineating three
wetlands due to their ecological distinctness.
These three wetlands were highly eutrophic
because of sewage incursion and other
anthropogenic
activities.
The
altered
ecosystems due to eutrophication can be
wisely exploited for better fish yield by
selecting suitable fish species those can

utilize the nutrient enrichment and food
component developed in response to
eutrophication. The study also suggests
proper treatment and planned disposal of
sewage for the maintenance of ecological
integrity, biodiversity and sustainability of
wetland resources of the state.

FR OR 73
Spatial variation in fish assemblages
around Farakka barrage, West Bengal,
India
C.M. ROSHITH*, A.K. SAHOO, B.K. DAS, A. ROY
CHOWDHURY, D. SAHA, A. PRADHAN, P.
SANGHAMITRA, S. GHOSH, S. BANNERJEE
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *varunasree2003@yahoo.com

A

study was conducted on the structure of
local fish assemblages at four distinct
aquatic environments influenced by Farakka
Barrage along the lower Ganges during
2017. The catches from seine nets were
analysed for describing the fish community
structure at the four representative sampling
stations, viz., Taltala Ghat (up-stream site
24⁰48′44.24″N, 87⁰55′03.73″E), Beniagram
(down-stream
site;
24⁰46′48.28″N,
87⁰56′32.23″E),
Feeder
Canal
(24⁰47′50.28″N,
87⁰54′46.50″E)
and
Navigation
Channel
(24⁰47′43.66″N,
87⁰54′23.87″E). The relatively high fish
diversity at up-stream site (62 species) is an
output of its direct connectivity with the main
channel of Ganga river. Similarly, the second
highest diversity (38 species) at Feeder
Canal is a function of its connectivity with the
Bhagirathi channel and regular freshwater
influx from the barrage. Lower fish diversity
at down-stream site (36 species) is due to
reduced flow and drying up of major part of
channel. About 70.8% of the total fish catch
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at up-stream site was constituted by
Eutropiichthys vacha (23.5%), Setipinna
brevifilis (19.5%), Gonialosa manmina
(14.4%) and Aspidoparia morar (13.4%). The
catches in Beniagram was dominated by the
rosy barb Pethia conchonius (28.7%) and A.
morar (28.1%) which together comprised
more than half of the catch (56.8%). The fish
assemblage
at
Feeder
Canal
was
characterized by the sheer dominance of
three species which solely contributed to
more than 70% of the total seine net catch.
These species include Sicamugil cascasia
(35.7%), G. manmina (20.4%) and Corica
soborna (14.3%). The relatively stagnant
water conditions in the channel favoured the
growth of aquatic macrophytes which is a
favourable habitat for barbs (Puntius species
complex). Thus, the seine net catch along
the channel was dominated by Pethia
conchonius (36.4%), Puntius sophore
(22.7%) and Labeo bata (12.5%).

FR OR 74
Ichthyo-faunistic
diversity
of
Brahmaputra river in northeastern India
with a note on their conservation
B.K. BHATTACHARJYA*
Regional Research Centre of ICAR-Central Inland Fisheries
Research Institute, Dispur, Guwahati, Assam, India;
*bkbhattacharjya@yahoo.com

R

iver Brahmaputra is one of the world’s
major rivers having a drainage area of
580,000 sq. km., of which 33.6% falls within
India. It traverses 918 km in North-eastern
India, where it flows in a highly braided
channel, before entering Bangladesh. The
river is the life-line of natural fisheries in NE
India and support rich ichthyo-faunistic
diversity. Studies conducted by ICAR-CIFRI
since 1996 indicated the occurrence of 153
fin-fish species belonging to 84 genera under

29 families and 11 orders from River
Brahmaputra in Assam. An overwhelming
majority of the ichthyo-species occurring in
the river stretch (136 species) belonged to 3
orders, viz., Cypriniformes (67 species)
followed
by
Siluriformes
(43)
and
Perciformes (26). The remaining 9 orders,
viz.,
Clupeiformes
(4
species),
Mastacembelliformes (3), Anguilliformes (2),
Osteoglossiformes (2 each), Beloniformes,
Synbranchiformes and Tetraodontiformes (1
each) accounted for 17 species only. Family
Cyprinidae contributed to largest number of
species (49) followed by F. Sisoridae (16), F.
Bagridae (11), F. Channidae (9), F.
Balitoridae (8), F. Cobititidae and F.
Schilbidae (7 each). The river stretch has 22
commercially important fin-fish species/
groups including Indian major carps, minor
carps, major catfishes, minor catfishes, knifefishes, Hilsa and miscellaneous species. At
all the centres, small economic finfish
species (e.g., Cabdio morar, Ailia coila,
Pseutropius atherinoides, Cirrhinus reba,
Gadusia chapra, Puntius spp., Mystus spp.)
were numerically dominant indicating decline
in abundance of major carp/ catfish species
apparently because of their selective overfishing and/or disruption of the natural stock
replenishment process.. Tenualosa ilisha,
Anguilla bengalensis bengalensis, Johnius
coitor, Pama pama, Rhinomugil corsula and
Sicamugil
cascasia
are long-distance
migratory species in the river. Mahseers (Tor
spp.) and certain carps (Labeo dyocheilus,
Barilius spp.) also undertake local migration
in response to temperature regimes.
Occurrence of exotics and other causative
factors affecting the abundance rich fin-fish
diversity of the river stretch and the need for
their conservation are discussed in the
paper.
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FR OR 75
Assessment of plankton community of
Derjang reservoir, Odisha
PRITIJYOTI MAJHI*, U.K. SARKAR, A.K. BERA, L.
LANTHUAMLUAIA, TASSO TAYUNG, SUMAN
KUMARI, M.A. HASSAN, K.M. SANDHYA, P. MISHAL,
GUNJAN KARNATAK, A.K. DAS, B.K. DAS
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *meet2pritijyoti@gmail.com

D

erjang is a small reservoir (20°50'32.0"N,
85°01'14.8"E) located in Banarpal Block
of Angul District, Odisha. The source of
water for the reservoir is Lingara and
Matalia canals which are later on connected
with Brahmani through Bouli river. The mean
water surface area of the reservoir is 530 ha
which serves for the livelihood of 150
fishermen members. Phytoplanktons are
primary producers and food for variety of
aquatic organisms. Because of their roles,
planktons are considered as important health
indicator of reservoir ecosystem. In order to
study the ecosystem, an investigation was
carried out on species diversity, dominance
and abundance of plankton community of the
reservoir. The study revealed that algae
belonging to Cyanophyceae, Chlorophyceae,
Bacillariophyceae, Euglenophyceae and
Zygnematophyceae were present in the
reservoir. The Chlorophyceae was the most
dominant group, followed by Cyanophyceae
and Bacillariophyceae. There are a total of
42
species
under
five
groups
of
phytoplankton, viz., Cyanophyceae (67%),
Chlorophyceae (19%), Bacillariophyceae
(11%),
Euglenophyceae
(2%)
and
Zygnematophyceae (1%). The average
abundance of phytoplankton was 95,150
cells/L. A total of four groups of zooplankton
were identified, viz., Copepoda, Rotifera,
Protozoa and Cladocera. Among the four
groups, Rotifera was the most abundant
(54%), followed by Copepod (28%),

Cladocera (16%) and Protozoa (2%). The
average abundance of zooplankton was
503.5 numbers/L in the reservoir. The
Margalef's richness index, Simpson index,
Shannon-Weaver
index
and
species
evenness index of phytoplankton were 2.834,
0.897, 2.845 and 0.520 respectively, and
index value for zooplankton were1.888,
0.826, 2.076 and 0.628 respectively.
Generation of more information on plankton
at spatio-temporal scale is required for
sustainable utilization and fisheries resource
management of the reservoir.

FR OR 76
Role of small indigenous fish species
for livelihood support in floodplain
wetland: A case study of Ansupa lake
A.K. SAHOO*, L. LIANTHUAMLUAIA, R.K. RAMAN,
H.S. SWAIN, B.K. DAS
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *amiya.sahoo@icar.gov.in

T

he
present
study illustrates
the
importance of small indigenous fish
species for supporting livelihood in a
floodplain wetland, the Ansupa Lake in
Odisha. A total of 15 Small Indigenous
Fishes (SIF) was observed during the
present
investigations,
which
were
contributing around 95% of the total fish
population in terms of numerical abundance.
The most dominant SIFs were Rasbora
daniconius, Trichogaster faciata and Puntius
sophore. The Simpson's Index (dominance),
Pielou's evenness index and Shannon
diversity index indicate the need to improve
and conserve fish diversity in Ansupa lake.
The IUCN conservation status indicated that
two species Ompok bimaculatus and
Parambasis lala were in the category of Near
Threatened (NT), but most of the species
were in the category of Least Concern (LC).
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It was documented that the maximum
average daily catch of SIF in Ansupa lake
was observed in the month of May
(37.48±19.91 kg) and followed by month of
February. Though, fishing and agricultural
crops are the two provisioning services
provided by the Lake, this SIF supports
livelihood of a total 140 fishermen families
round the year.

FR OR 77

Present status of cephalopod fisheries
of Kerala with an assessment of the
stock status of major resources
V. VENKATESAN*, R. VIDYA, P.S. ALLOYCIOUS, K.K.
SAJI KUMAR, K.M. JESTIN JOY, K.S. MOHAMED
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *venkatcmfri@yahoo.co.in

T

he fisheries of cephalopod resources in
the state of Kerala from Vizhinjam, Kochi
and Kozhikode during the period 2012 to
2016 (XIIIth plan) was monitored and
analyzed. Fishery catch estimates of
cephalopod resources were based on the
data collected from Fishery Resource
Assessment Divison. During the XIII Plan
period the total cephalopod catch increased
by a little more than 43,000 tonnes to
2,07,745 tonnes. The average annual catch
was also higher by 8,000 t at 41,549 t
registering a 26.5% increase in production.
Cephalopod catch of Kerala fluctuated from
35933.8 to 48119.4 t during the period 201216. The annual catch varied from almost
decadal average 35,000 t in 2016 to a little
more than 47,000 t in 2014 indicating
fluctuations in abundance. The increase in
total production of cephalopods was not
comensurate with increase in effort. The
major gear exploiting cephalopods was trawl
(70-80%), while other artisanal gears such as
beach seines, hand jigs, lines and gillnets

were in use particularly in the southern
district of Thriruvananthapuram. During the
XII
and XIII Plan period cuttlefishes
dominated the catches followed by squids
and octopus.
Among squids the main
species exploited was Uroteuthis Photololigo
duvaucelii followed by U (P) edulis and U (P)
singhalensis. Among cuttlefishes 5 species
belonging to the genus Sepia were exploited
and it was predominated by Sepia pharaonis.
Among octopuses, Amphioctopus negelectus
and A. marginatus were the most dominant
followed by Cistopus indicus and Octopus
lobensis. The 3 main species contributed to
nearly 80% of all cephalopods caught in
Kerala. During 2012-16, Cephalopods
showed maximum abundance in fishing
grounds during the post-monsoon months of
August, September and October with catch
rates exceeding 15 kg/h. On an annual
basis, the abundance of cephalopods shows
a declining trend with peaks in 2013 and
2014. S. pharaonis, U. (P) duvaucelii and A.
neglectus stocks were analysed for their
mean lengths in the fishery. In all stocks the
percentage of spawning stock biomass was
more than 80% of the standing stock (ST)
which is an indication that all stocks are in
healthy condition.
The rapid stock
assessment of the 11 cephalopod stocks
indicated that S. pharaonis, U. (P.) duvaucelii
and S. inermis were in abundant state.

FR PO 01
Incidental catch composition of deep
sea trawler from Andaman waters
RAVI RANJAN KUMAR, S. VENU*
Department of Ocean studies and Marine biology, Pondicherry
University, Brookshabad Campus, Port Blair; India;
*s.venu1974@gmail.com

T

he present study was carried out on
incidental catches from the deep sea
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trawlers operated for lobster and shrimps
waters around Andaman and Nicobar Islands
at depth between 150-300 m during 2014-15.
A total of 3 samples of incidental catch
collected from the deep water trawler were
assessed. 30 species of fishes under 18
families were identified.
Cubiceps spp.
(12.5%) was most dominant followed by
Eridacnis radcliffei (10.7%), Bembrops sp.
(9.5%),
unidentified
shellfish
(9.5%),
Bythaelurus hispidus (7.1%), Polymixia sp.
(7.1%), Satyrichthys investigatoris (4.8%),
Chaunax sp. (4.2%), Haleleutea sp. (3.6%),
Proscyllium
magnificum
(3.0%),
Chlorophthalmus nigromarginatus (2.4%),
Rexea sp. (2.4%), unidentified squid (2.4%)
Hoplostethus sp. (1.8%), Cephaloscyllium
silasi (1.8%), Neopinnula sp. (1.2%) Psettina
sp. (1.8%), Plesiobatis davesi (1.2%),
Zenopsis conchifer (0.6%) Xenomystax sp.
(1.2%) Thyrsitoides marleyi (0.6%). The
study reveals that there are resources which
are to be identified and quantified from the
EEZ around Andaman and Nicobar Islands
for further management as well as better
exploitation.

FR PO 02
Crustose
coralline
algae
as
a
component supporting the rejuvenation
of reef habitat and fish community
DIVYA SINGH, BITOPAN MALAKAR, S. VENU*
Department of Ocean studies and Marine biology, Pondicherry
University, Brookshabad Campus, Port Blair; India;
*s.venu1974@gmail.com

C

rustose coralline algae are red algae
(Rhodophyta) characterized by the
presence of calcite in the cell wall and acts
as solid holdfast for the settlement of reef
entities. In the present study, four species of
crustose coralline algae viz, Hydrolithon
samenose, Hydrolithon onkodes, Hydrolithon

munitum and Neogoniolithon brassica florida
collected from the shallow water reefs of
South Andaman, revealed heavy deposition
of calcium carbonate in their cell wall. The
cell wall thickness of Hydrolithon onkodes
was found to be highest with 4.80 µm
followed by Hydrolithon samenose (3.96 µm)
Hydrolithon munitum (3.04 µm) and the least
was observed in Neogoniolithon brassica
florida (2.72 µm). Energy dispersive spectra
(EDS) for all the species also indicated the
excessive presence of Carbon, Calcium,
Magnesium and Oxygen in all the species of
coralline algae. Ivlev’s Electivity index (IEI)
analysis on the distribution patterns of
Acropora spp. recruits from the shallow water
reefs of South Andaman indicated higher
affinity of Acropora settlement to crustose
coralline algae. In North Bay, Acropora coral
recruits were settled on crustose coralline
algae growing on rocks (IEI 0.23) followed by
Marine park (IEI 0.12) where crustose
coralline algae were growing on concrete
substrate and for Chidiyatapu (IEI-0.54).
Present
study
proves
the
extreme
importance of crustose coralline algae in the
reef habitat that support reef rejuvenation
and thus helps protecting the reef fish
habitat.

FR PO 03
Species composition and distribution of
fishes of freshwater stream at Shoal
Bay 8, South Andaman
R. RAJEEV, R.R. KUMAR, S. VENU*
Department of Ocean studies and Marine biology, Pondicherry
University, Brookshabad Campus, Port Blair; India;
*s.venu1974@gmail.com

T

he present study examined the habitat
structure and ichthyofaunal diversity and
distribution in Shoal bay 8 stream in South
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Andaman. The stream is comprised of Pools
(27%), Low gradient riffles (23%), Glides
(20%),
High
gradient
riffles
(15%),
Secondary channel pools (7%), Lateral scour
pools (5%), Plunge pools (2%), Back water
pools (1%) etc. According to gradient, the
downstream (5) and mid-stream (5) section
were found to accommodate more microhabitats followed by upstream (4). A total of
17 fish species were collected from the
stream. Highest species abundance was
found in downstream followed by midstream
and
upstream.
The
physico-chemical
characteristics did not vary significantly in the
entire stretch of the stream. The fish
Sicyopterus microcephalus was found to be
the most dominant in stream followed by
Aplocheilus panchax (9.72%), Rasbora
daniconius (5.91%), Butis butis, Anguilla
bangalensis,
Ophiocara
porocephalus
(0.05% each). The present study has
improved knowledge about the poorly
studied Andaman’s fresh water fishes.

FR PO 04
Ecological health assessment of river
Mahanadi using fish based IBI
A.M. SAJINA*, DEEPA SUDHEESAN, S. SAMANTA,
S.K. PAUL, S.K. NAG, RAJU BAITHA, S. BHOWMICK
ICAR- Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *sajnaali2000@gmail.com

I

ndex of Biotic Integrity (IBI) is a multimetric
index used to assess biological quality of
aquatic ecosystems, composed of several
metrics associated with attributes of biotic
communities and integrate information from
individual,
population,
community,
zoogeographic and ecosystem levels. The
study aims to monitor stressors of the
ecosystem and assess the ecological health
and integrity of river Mahanadi, which is one
of the major peninsular rivers of India,

originating in Chhattisgarh and drains into
Bay of Bengal. Sampling was carried out
seasonally during 2012-2015 in eight stations
of the freshwater river stretch (570 km) from
Seorinarayan in Chhattisgarh to Jobra in
Odisha. To know the extent of impact of
various stressors on the biotic integrity, IBI
was modified and developed by incorporating
metrics
based
on
ecological
and
ichthyofaunal characteristics of the river. As
impaired flow due to dams and barrages
constructed across the river being one of the
major environmental stressors, ethological
traits like migration and rheophilic nature of
fishes as well as population doubling time as
a measure of species resilience were
incorporated as metrics. A total of 13 metrics
were included for calculating IBI scores. Two
scoring methods were used: (i) 5-3-1 scoring
and (ii) 5-1 continuous scoring. The scale of
IBI score ranges from 13 (maximum
impairment) to 65 (minimum impairment) and
the sites were classified into 4 integrity
classes based on the degree of deviation
from pristine condition. The modified IBI
could reflect the ecological health and was
indicative of extent of alterations due to
anthropogenic activities. In both the scoring
methods, the lowest IBI score was obtained
for Sambalpur (33), where the river is
deteriorated, having less flow with stagnant
water and discharge of sewage and
untreated industrial effluents directly into the
river. Highest IBI scores were obtained for
Tikarpara (52) which is a protected area and
Kandarpur (54), where the river is less
polluted. Form this study, it is evident that IBI
is capable to relate biotic alterations to
ecological health and incorporating IBI in
environmental monitoring programmes is a
way forward to manage, protect and
conserve ecosystems.
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FR PO 05
Potential rate of population increase of
some elasmobranchs from Indian
waters
M. MUKTHA1*, K.V. AKHILESH2, G.B.
PURUSHOTTAMA3, SWATIPRIYANKA SEN DASH4,
SHOBA J. KIZHAKUDAN5

estimates were far below that for finfish
which have average rꞌ values in between 4
and 5. Our study once again highlights that
elasmobranchs due to their K-selected life
history are much more vulnerable to fishing
pressure and should be managed separately
for their sustainability.

FR PO 06

1
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T

he potential rate of population increase
(rꞌ) can be estimated from fecundity (at
size at first maturity) and maximum age of
fish. The potential rate of population increase
can be used as a measure of population
productivity and its ability to withstand fishing
pressure. In this study, we attempted to
estimate the potential rate of population
increase
of
selected
species
of
elasmobranchs from Indian waters. The
species studied were two coastal sharks
namely Rhizoprionodon acutus and R.
oligolinx, a deep-sea shark Echinorhinus
brucus and a coastal ray species Gymnura
poecilura from different locations along the
coast of India. Average fecundity and
maximum age calculated from the inverse
von Bertalanffy’s growth equation was used
to estimate rꞌ. The rꞌ estimates for R. acutus
was 0.80, R oligolinx was 0.99, E. brucus
was 0.45 and for G. poecilura it was 0.87.
Higher values of rꞌ indicate higher potential
rate of population increase and a higher
capacity to withstand fishing pressure. The
results indicated that the deep-sea shark E.
brucus had the least capacity and the other
three species had better capacity to
withstand fishing pressure. However, all the rꞌ

Biomass estimates of marine fishery
resources off Visakhapatnam, Andhra
Pradesh
M. MUKTHA1*, INDIRA DIVIPALA1, PRALAYA RANJAN
BEHERA1, LOVESON EDWARD1, SHUBHADEEP
GHOSH1, N. RAJENDRA NAIK2, MADHUMITA DAS1, K.
GOURI SANKAR RAO1, T. NAGESWARA RAO1, M.
SATISH KUMAR1, M.A. JISHNUDEV1, V. UMA
MAHESH1
1
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I

n this work, an attempt was made to
estimate the biomass per unit area of
marine fishery resources off Visakhapatnam,
Andhra Pradesh. The study was based on
fishery
independent
trawling
surveys
conducted off Visakhapatnam from April
2016 to April 2017. Surveys were conducted
in near shore areas within 8 km of the coast
at depths ranging from 30-40 m. For each
haul of the trawl net, the swept area was
2
estimated in km . The total catch and catch
of individual species (or groups) was used
along with the swept area to estimate the
catch per unit area. From this using an
escapement ratio of 0.5, the biomass per unit
area was estimated. The total catch per unit
2
area ranged from 92.4 kg/km to 6525
2
kg/km . The average catch per unit area was
2
2162 kg/km . The biomass per unit area
2
estimated was 4324 kg/km . The average
catch per unit area of threadfin breams,
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ribbonfish, cephalopods, crabs, stomatopods
and gastropods was estimated. The highest
catch per unit area was observed in April for
threadfin breams and gastropods, December
for ribbonfish and cephalopods and
September for crabs and stomatopods. The
biomass per unit area estimated for each
2
resource group was 22.1 kg/km for threadfin
2
breams, 401 kg/km for ribbonfish, 206
2
-2
kg/km for cephalopods, 111 kg/km for
2
crabs, 119 kg/km for stomatopods and 63.9
2
kg/km for gastropods. The study indicated
that near shore areas off the coast of
Visakhapatnam
are
areas
of
good
abundance of ribbonfish and cephalopods.

FR PO 07
Biodiversity
and
natural
capital
valuation of the coastal ecosystems of
Karnataka
DIVYA VISWAMBHARAN*, K.K. JOSHI, SUJITHA
THOMAS, PRATHIBHA ROHIT
Research Centre of ICAR-Central Marine Fisheries Research
Institute, Mangalore Post No: 244, Mangalore, Karnataka, India;
*divyaarinu@gmail.com

B

io-inventory and valuation of ecosystem
services can provide evidence pertaining
to the importance of satisfying and
enhancing the ecosystems and the
resources provided by them. Economic
valuation of coastal ecosystems is essential
for
environmental
planning
and
management, which ultimately leads to
sensible use of coastal resources and
services. The Karnataka state lies between
12°45'9.78"N
and
18°22'53.88"N
to
74°5'25.09"E and 78°13'26.03"E. In present
investigation, an attempt was made to
understand the biodiversity and the
economic value of coastal ecosystems of
Karnataka to highlight its Provisional
Services, Regulatory Services, Supporting

Service and Cultural/Spiritual services for
Biodiversity conservation and management
A Rapid Biodiversity Survey conducted along
the Karnataka coast during 2016 to 2017
revealed that,
the coastal ecosystems
contain beaches, wetlands, backwaters, rich
terrestrial and marine biodiversity, scenic
beauty, diversified cultural and historic
heritage along the Karnataka Coast. The
Karnataka is having a coastline of 320 km
2
with 27,000 km of continental shelf and
2
87,000 km of the Exclusive Economic Zone.
It has 5.20 lakh hectares of inland water
resources comprising of 2.93 lakh ha of
major and minor tanks, 2.67 lakh ha of
reservoirs and 5813 kms length of rivers.
Karnataka coastal region has 13 main rivers
drain into it. There are 26 estuaries with
more than 70,000 ha of water-spread area
and 8,000 ha of brackish water area, making
the three coastal districts of Karnataka very
rich in marine biodiversity. The economic
valuation was done using the Total Economic
Value (TEM) method. The approximate value
was estimated for these coastal ecosystem
services and natural capital of Karnataka
Coast is 518.70 billion US dollars per year
(on April, 2017). This value is observed to be
2.6 times more than the GDP of Karnataka in
the year 2015, which signifies the importance
to conservation and judicious management
of the natural resources.

FR PO 08
Seasonal variations of benthic macroinvertebrates diversity in the river
Ganga at Patna (India)
SYED SHABIH HASSAN1*, R.K. SINHA2
1
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he Ganga basin is the largest river basin
2
in India (8,61,404 km ) which drains 8
states. Different types of plant and animal
organisms found in the River Ganga. Among
these, benthic macro-invertebrates are
regarded as best fish food organisms for
growth and survival of variety of fish species.
Lotic water systems also hold different
benthic macro-invertebrate diversity in
rhithron and potamon section of the river.
With a view to know the seasonal fluctuation
of benthic macro-invertebrates population in
potamon section of the river Ganga, the
species were collected by Grab sampler of
22.5x22.5 size. Five samples were collected
randomly from the littoral zone and mixed
together. The sediments were sieved through
a brass sieve of 425 µ mesh size. The
filtered materials were transferred into a
white enamel tray and the organisms are
separated manually from debris and detritus
and preserved in 5% formalin. Species were
identified following standard literature. The
macro-invertebrates
were
enumerated
group-wise followed by species-wise. The
number of organisms per square meter was
computed by standard protocol. A total of 29
species of benthic macro-invertebrates
including 3 Polychaeta, 2 Crustacea, 6
Insecta, 9 Gastropoda and 9 Pelecypoda
was recorded. Maximum density of 5,154
2
individual/m of benthic macro-invertebrates
were recorded in summer whereas minimum
2
(1,342 individual/m ) in post monsoon. The
maximum densities of gastropods, 4,027
2
individual/m , followed by insect larvae
2
(2,445 individual/m ) were recorded during
summer and winter season respectively.
2
Maximum polychaetes 238 individual/m was
also recorded during summer. Immature
insects include Chironomids larvae and
Gomphus (Odonata nymphs) were found in
bulk.
Benthic
macro-invertebrates
populations in potamon section of the river
Ganga at Patna have shown variations in

their abundance during different months of
the year. The index value for benthic macroinvertebrates was recorded from 1.183 to
2.671. The value of Shanon’s Species
Diversity
Index
of
benthic
macroinvertebrates indicates that Ganga water at
Patna stretch was moderately polluted.

FR PO 09
A review on coastal and marine
protected areas as ecosystem based
management tool: goodwill for marine
life
TARACHAND KUMAWAT1*, K.K. JOSHI2, LATHA
SHENOY3, K. SIVAKUMAR4
1
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C

oastal and Marine Protected Areas
(CMPAs) are entitled to protect marine
ecosystems,
processes,
habitats
and
species, which can contribute to the
restoration and replenishment of resources.
CMPAs can improve the health of oceans by
protecting and restoring marine habitats,
increasing resilience to environmental
changes and protecting species and
rebuilding fish stocks. The well-designed
network of CMPAs; sustainably financed;
enforcement and compliance of laws; local
community engagement and integrated
management plan are the key principles of
CMPAs to work. Only 1.6% of the world
oceans are well managed and protected by
CMPAs due to international instruments. The
global target of 10% conservation of coastal
and marine areas by 2020. In this context,
India has 31 CMPAs with 106 newly
considered important coastal and marine
biodiversity areas. The present paper
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attempts to understand the importance of
marine protected areas as a tool for EBFM.
Despite an initial lag of CMPAs, there is a
growing body of evidence for the ecosystem
based management of resources. The review
presented a total of 99 benefits of CMPAs
identified within nine main categories are
fishery,
non-fishery,
management,
education/research,
cultural,
process,
ecosystem,
populations
and
species
benefits. As fish populations recover within
CMPAs, juveniles and adults can spill over
across the boundaries and replenish fishing
grounds. Larger and older fishes in CMPAs
produce more eggs. The network of small
CMPAs contributes more spill over of
juveniles and adults in the adjacent areas
than single large CMPA of equal dimension.
A global review shows that well managed
CMPAs acts as goodwill for marine life and
can substantially increase the fish size,
density, species richness and biomass. This
way CMPAs are working as the ecosystem
based management tool. There is a need to
work with fishers, local communities and
other resources users for implementing best
management practices in CMPAs.

FR PO 10
In search of fish diversity in rivers of
northern Kerala
V.S. BASHEER*, RAHUL G. KUMAR, R. CHARAN, A.
KATHIRVELPANDIAN, P.R. DIVYA, M.U. SHYAM
KRISHNAN, T. RAJA SWAMINATHAN
Peninsular and Marine Fish Genetic Resources, National Bureau
of Fish Genetic Resources, CMFRI campus, Kochi, Kerala,
India; *vsbasheer@gmail.com

T

o study the freshwater fish diversity
richness of rivers of the western ghats,
we undertook survey of three important rivers
of
northern
Kerala,
Chandragiri,
Valapattanam, and Chaliyar rivers between

2014 and 2016. Ten locations in Chandragiri,
13 in Valapattanam, and 11 in Chaliyar,
covering the length of the rivers were
sampled during pre-monsoon, monsoon and
post-monsoon periods. The Chandragiri river
yielded 55 species, belonging to 44 genera in
22 families from 9 orders. Four species of the
genus Hypselobarbus, a genus of large
cyprinids, endemic to the western ghats and
an important food fish were recorded from
the river. The Valapattanam river yielded 49
fish species belonging to 38 genera, 17
families under 7 orders. Many species
originally described from the Cauvery river
basin were encountered in this river,
suggesting a connection between the two at
some point in the past. The Valapattanam
river is also home to a number of species
having ornamental value, including the iconic
Sahyadria denisonii. The Chaliyar river
yielded a total of 43 fish species representing
39 genera, 19 families under 8 orders. Large
numbers of juvenile Hypselobarbus kurali, in
the survey indicating an actively reproducing
population of this species in the river.
Cypriniformes forms most diverse order in all
rivers, followed by perciformes and
siluriformes. Exotic fishes, Oreochromis
mossambicus (tilapia) and Orechromis
niloticus were also encountered in all three
rivers. Observations of present study, both in
terms of the number of species and their
identities, differ from the data available from
previous studies, which often include species
known to be endemic to other river basins.
This study shows the rivers of northern
Kerala are home to a number of species of
importance to local fisheries and the
ornamental trade. The data generated in this
study, will be of great use in planning
development, conservation measures and
aquaculture programmes.
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FR PO 11
Freshwater fish genetic resources of
river Sharavathi from Western Ghats of
India
R. CHARAN*, V.S. BASHEER, RAHUL G. KUMAR., A.
KATHIRVELPANDIAN, P.R. DIVYA, M.U. SHYAM
KRISHNAN, T. RAJA SWAMINATHAN
Peninsular and Marine Fish Genetic Resources, National Bureau
of Fish Genetic Resources, CMFRI campus, Kochi, Kerala,
India; *charan.fishcol@gmail.com

T

he Western Ghats is a global diversity
hotspot, and the rivers originating from
these mountain ranges are known for rich
species diversity and high levels of
endemism. The large east flowing rivers,
have been surveyed extensively whereas the
west flowing rivers, particularly in the central
and northern western ghats are scarcely
studied. The Sharavati is a west flowing river
in the central western ghats, with a length of
128 km in the Shimoga and Uttara Kannada,
Karnataka. We conducted explorative
surveys in 2014-15 to study the freshwater
fish genetic resources of this river basin.
Sixteen sampling locations covering the
length of the river were sampled, in premonsoon, monsoon and post-monsoon
periods. The survey yielded 67 species
belonging to 50 genera, 21 families and 7
orders. Cypriniformes (37 species) were the
most diverse order, followed by perciformes
(15) and siluriformes (9). 24 species are
utilised by locals for food and 21 species
have a wide distribution and 8 species have
a limited distribution in this river basin. We
observed four new records, which were not
reported earlier from this river. DNA
barcodes were generated for these rare and
endemic
species.
Exotic
species,
Oreochromis mossambicus was observed in
the Linganamakki reservoir and in the river
above the reservoir. The minor carp,

Cirrhinus
fulungee,
catfishes
Ompok
bimaculatus and Mystus seengtee make up
the bulk of the catch in the landing centres.
Channa marulius, Mastacembelus armatus,
Hypselobarbus spp., Salmostoma spp.,
Labeo spp., barbs and Ambassids also
contribute to the commercial catch. The
survey shows the Sharavati river basin is rich
in species diversity, with a number of
potentially
cultivable
and
ornamental
species. The data generated here sheds light
on the distribution and endemism of fish
species in the region, and will be of use both
to aquaculture and in planning sustainable
use and developing conservation plans.

FR PO 12
Evidence for a species complex within
Channa
marulius
(Perciformes:
Channidae), in the western ghats of
India
RAHUL G. KUMAR1, R. CHARAN1, K.S. SREEKUTTY2,
P.R. DIVYA1, V.S. BASHEER1*
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L

arge snakehead species of the genus
Channa
(Pisces:
Perciformes:
Channidae) are prized as food fish and, as
top-level predators, serve as important
indicators of ecosystem health. The giant
murrel, Channa marulius (Hamilton 1822), is
reported to occur over a wide geographical
area in south and southeastern Asia. C.
marulius is known from all rivers originating
in the western ghats of peninsular India, and
is fished throughout the region. Several
species described from this region have
been placed in the synonymy of C. marulius.
Populations from rivers in the northern and

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 59

th

11 IFAF, November 21-24, 2017, Book of Abstracts

southern western ghats show variations in
morphology from each other and from the
Ganges river population.
C. marulius
specimens were collected from fish landing
centers on the Godavari, Krishna and
Sharavati rivers in the northern western
ghats, and from west flowing rivers in Kerala
in the southern western ghats. We used
partial sequences of the mitochondrial 16s
and COI genes in order to ascertain whether
these represent variations within the same
species or distinct species in their own right.
Molecular analysis revealed the presence of
3 distinct clusters; one from Kerala, a second
from the west flowing Sharavati river and a
third from the east flowing Krishna-Godavari
basin, all of which were distinct (showing a
variance of over 10% for the COI gene) from
C. marulius from the Ganges river basin.
This evidence for a species complex within
Channa marulius in the Western Ghats has
significant
implications
for
fisheries
management and conservation of this
species. Populations from different river
basins ought to be treated as distinct
management units. We refrain from
assigning names to these distinct forms,
pending a detailed investigation into which of
the available names currently in the
synonymy of C. marulius can be applied.

FR PO 13
Genetic divergence among the major
species of penaeids and pandalids of
Indian waters determined using mtDNA
marker
K.V. JAYACHANDRAN1*, V.S. BASHEER2, P.R.
DIVYA2, KRISHNA PRASOON2, K.K. LAL3
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P

enaeids and Pandalids are major group
of marine shrimps reported from Indian
waters. Of the 26 genera reported under the
family Penaeidae, 13 genera are represented
in Indian waters. In addition to this, the
genuses Litopenaeus were introduced in
India for farming purpose. Similarly under the
family Pandalidae, six genera were reported
from Indian waters. 15 species of the family
Penaeidae, viz. Fenneropenaeus indicus,
Penaeus monodon, Penaeus semisulcatus,
Parapenaeopsis stylifera, P. coromandelica,
P.hardwickii,
P.
uncta,
P.maxillipedo,
Parapenaeus longipes, Penaeopsis serrata,
M. andamanensis, M.
mogiensis, M.
coniger,
Metapenaeus
dobsoni
and
Metapenaeus monoceros and 6 species of
Pandalidae
viz.
Heterocarpus
chani,
Heterocarpus
woodmasoni,
Plesionika
quasigrandis, Plesionika nesisi, Plesionika
semilaevis and Plesionika martiawere
collected, identified morphologically and
partial sequence information of cytochrome
oxidase I gene were generated. Total DNA
was
extracted
from
the
tissue
samples/pleopods following the procedure of
Qiagen extraction kits. The sequence
information was generated using Folmer and
Crust F primers. The COI sequences were
aligned using BIOEDIT sequence alignment
editor version 7.0.5.2 and further analysed
using the MEGA 6 software. A total of 656
base pairs of aligned sequences of COI gene
were studied in all the species, except a
reduced read in M. coniger (534bp). The
estimated Transition/Transversion bias (R)
among various Penaeid species is 1.35,
which is similar to the earlier reports of
Penaeids from Atlantic Ocean and for
Pandalids it was 1.15. The mean genetic
distance among Penaeids and Pandalids
species is 0.20 and 0.51 respectively.
Haplotype variation among the species
ranged from 0.003-0.013. Whereas high
haplotype variation was noted in species like
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M. dobsoni, P. stylifera and Plesinoika
martia, when compared to this species
distributed in other ocean regions. The
taxonomic complexity in the genus
Plesionika which need further investigation
as evidenced from the study. The mean
genetic distance between the species:
Plesionika quasigranidis and P.martia was
7.9%, F. indicus and P. monodon was 17.418%.
Parapenaeopsis
stylifera
and
P.coromandelica was found to be distinct
with a divergence of 7.7%. Phylogenetic
analysis using Neighbour Joining and
UPGMA TREE revealed two separate clades
among the families Penaeidae and
Pandalidae.

FR PO 14
Biodiversity assessment of coral reef
and its associated marine organisms in
Grande Island, Goa
S.RAMKUMAR*, L. RANJITH, S. JASMINE, VAIBHAV
D. MHATRE, PUNAM KHANDAGALE, SUJITH
SUNDARAM, H. JOSE KINGSLEY, RANI MARY
GEORGE
Research Centre of ICAR- Central Institute of Fisheries
Research Institute, Mumbai, Maharashtra, India;
*ramfrm@gmail.com

T

he present biodiversity assessment was
attempted in the Grande Island of Goa, is
an uninhabited located off the coast of Vasco
da Gama, northeastern Arabian Sea, India
during 2012 to 2015. Underwater survey
(Line Intercept Transect Method) revealed
the presence of patchy coral reefs (up to 3
km diameter) along with sandy and rocky
substratum which act as heritage for diverse
fauna and flora. The average live coral cover
of 54.14% followed by dead corals with algae
(23.21%), bleached coral (7.89%) and the
rest with sand, boulders & rocks. The live
coral cover accounts a total of 25 species of
scleractinian corals. The dominant species

represented in the transect area were
Turbinaria
mesenterina,
Goniastrea
retiformis, Dipsastraea speciosa, Favites
pentagona and Porites lobata. Coral mortality
index (CMI) of Grande Island was found to
be 0.32 and signifies that health status of
coral cover of the reef is good. The benthic
biomass was dominated by seaweeds
contributing a total diversity of 12 species of
which the genus Sargassum dominates. The
Underwater Visual Census (UVC) records a
total of 89 species of ornamental fishes with
the dominant being the Pomacanthids and
Pomacentrids. During our study period,
siltation of sand, disposal of plastics, metals
and cosmetics by tourists was observed in
Grande Island. In addition anchoring by
motorised boats in the reefs and ghost
fishing by nets was act as a threat to the
coral reefs. During monsoon, algal bloom
due to nutrient rich runoff from the land side
was also observed. The study provides
baseline information for the reef status and
associated marine organisms in Grande
Island.

FR PO 15
Study of ichthyofaunal diversity and
physico-chemical
parameters
of
selected floodplain wetlands (beels) of
Kamrup district Assam, India
AMULYA KAKATI1, ZEBA JAFFER ABIDI1*, B.K.
BHATTACHARJYA2, SIMANKU BORAH2,
KARANKUMAR RAMTEKE1
1
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T

he present investigations were carried
out on ichthyofaunal resources and their
conservation aspects of two floodplain
wetlands (beels) of lower Brahmaputra valley
zone of Assam (India) from September, 2016
to May, 2017. Altogether 51 fish species
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belonging to 41 genera under 21 families
from 8 orders were recorded from the
selected beels. The study revealed that
Cyprinidae was the dominant family in both
the beels with 18 and 15 fish species
contributing 36.73% and 35.71% to the total
fish species in Dighali and Siligurijan beels
respectively. Thirty seven (37) fish species
was recognized as least concern (LC), 8
as near threatened (NT) in Dighali beel
and 33 species as LC and 5 species as NT
in Siligurijan beel. In both the beels, one
species each was recorded as endangered
(EN), vulnerable (VU), data deficient (DD)
and not evaluated (NE). The water depth in
the selected stations of Dighali beel
ranged from 1 m to 3 m whereas in
Siligurijan beel it ranged from 1.3 m to 2.5 m.
Water temperature was found to be similar in
both the beels which varied from 19.8˚C to
30.2˚C in Dighali beel and 19.8˚C to 30.9˚C
in Siligurijan beel. Range of dissolved
oxygen concentrations were comparatively
-1
higher in Dighali beel (5.58 to 8.2 mgl ) than
-1
that of Siligurijan beel (6.5 to 7.8 mgl )
whereas CO2 concentrations in Dighali
-1
beel (0.9 to 2.6 mgl ) were observed lower
than that of Siligurijan beel (1.5 to 4.9 mg.l ).
pH fluctuated from 6.4 to 7.4 in Dighali beel
and 6.4 to 7.3 in Siligurijan beel.
Transparency value varied from 45 to 70 cm
in Dighali and 58 to 72 cm in Siligurijan beel.
Range of turbidity values observed was
higher in Dighali beel (1.7 to 7.5 ppm) in
comparison to Siligurijan beel (5 to 7 ppm).
Monthly value of TDS varied from 36 to 47
ppm in Siligurijan beel whereas it ranged
from 39 to 61 ppm in Dighali beel.
Specific conductivity was found to be
-1
varied from 70 to 98 µScm in Dighali
-1
beel and 66 to 98 µScm in Siligurijan
beel.

FR PO 16
New distributional records of Nassarid
snails (mollusca: gastropoda) from the
southwest coast of India
P.S. SARY, A. BIJU KUMAR, R.B. PRAMOD KIRAN*
Department of Aquatic Biology and Fisheries, University of
Kerala, Karyavattom, Thiruvananthapuram, Kerala, India;
*pramodkiranrb@keralauniversity.ac.in

N

assariids are neogastropod molluscs
belonging
to
the
superfamily
buccinoidea. Majority of them inhabit
intertidal as well as sublittoral, temperate to
tropical soft bottoms in marine or brackish
water habitats. These colonial organisms are
primarily carrion-feeding; they can glide
quickly on sand or mud. A systematic survey
was conducted to document the diversity of
mud snails along Kerala coast.
The
specimens were collected from Neendakara/
Sakthikulangara fish landing centres of
Kollam district. The collected specimens
were cleaned, photographed and the shells
were preserved dry. Fifteen species of
nassariids under four subfamilies were
observed in the study, which included
Nassaria coromandelica E. A. Smith, 1894;
N. pusilla (Röding, 1798); N. recurva (G. B.
Sowerby II, 1859); Cyllene fuscata (A.
Adams, 1851); Bullia melanoides (Deshayes,
1832); B. tranquebarica (Röding, 1798);
Nassarius conoidalis (Deshayes, 1832); N.
jacksonianus (Quoy & Gaimard, 1833); N.
leptospirus (A. Adams, 1852); N. nodifer
(Powys, 1835); N. olivaceus (Bruguière,
1789); N. siquijorensis (A. Adams, 1852); N.
stolatus (Gmelin, 1791); N. sufflatus (Gould,
1860) and Antillophos retecosus (Hinds,
1844).
Among them, N. nodifer, N.
jacksonianus, N. siquijorensis, and C.
fuscata are new distributional records to the
southwest coast of India, while N. leptospirus
and A. retecosus are new records to the
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Arabian Sea and N. recurva is new to the
Indian coast. The study demands more
efforts are needed to document the diversity
of this group along the Indian Coast.

FR PO 17
Analysis of the Karikkadi fishery off
Kollam, Kerala Southwest coast of India
S. LAKSHMI PILLAI*, G. MAHESWARUDU, C.K.
SAJEEV, P.K. BABY, M. RADHAKRISHNAN, L.
RAGESH, M. SREESANTH
ICAR-Central Marine Fisheries Research Institute, Kochi, India;
*slakshmipillai@rediffmail.com

K

arikkadi (Parapenaeopsis stylifera) is an
important commercial coastal penaeid
prawn landed by trawlers in NeendakaraSakthikulangara harbours in Kollam, Kerala.
Catch and biology data from 2011 to 2016
was analysed to study the level of
exploitation. Landings increased steadily
from 895 t in 2011 to 2,989 t in 2015 and
decreased to 1,030 t in 2016, average being
1504 t. Total length of the species ranged
from 56 to 120 mm in males and 53 to 130
mm in females. Growth parameters
-1
estimated was Lα=121mm; K=1.2 y in
-1
males; Lα=133mm; K=1.44 y in females.
Probability of capture for males was L25 68.7,
L50 71.3 and L75 73.9 and in females L25
70.68, L50 74.04 and L75 77.41 mm. Mortality
-1
parameters were Z=8.17, M=1.30, F=6.87 y
and E=0.84 for males; Z=5.93, M=1.45,
-1
F=4.48 y and E=0.76 for females; Beverton
and Holt analysis revealed Emax as 0.73 and
E50 0.38 in males and 0.71, E50 as 0.37 for
females. Thomson and Bell yield prediction
analysis showed that the present level of
fishing (F=1) has exceeded the Maximum
Sustainable Yield (MSY=629 t in females;
612 t in males), as MSY is at F factor 0.9 for
females and 0.8 for males. But the Maximum
Sustainable Economic Yield (MEY) is at F

factor 0.6 in females and 0.5 in males after
which the revenue generation declines. The
study reveals that the exploitation of P.
stylifera has exceeded both the MSY and
MSE level hence fishing effort needs to be
reduced by 40% so as to sustain the fishery
and generate maximum revenue.

FR PO 18
Exploitation
of
unconventional
resources: Fishery of the horn snail
Pirenella spp. from Kakinada bay,
Andhra Pradesh
F. JASMIN1*, I. JAGADIS2, K. DHANRAJU1, P.
LAXMILATHA3
1

Regional Centre of ICAR-Central Marine Fisheries research
Institute, Visakhapatnam, Andhra Pradesh, India; 2Research
Centre of ICAR-Central Marine Fisheries research Institute,
Tuticorin, India; 3Research Centre of ICAR-Central Marine
Fisheries research Institute, Chennai, Tamil Nadu, India;
*jasmin.f.cmfri@gmail.com

P

irenella spp. are medium sized sea
snails commonly called as horn snails.
They are abundant on brackish mud flats.
They usually inhabit the upper layer of
muddy bottoms on brackish flats. Usually
inhabits in high densities of nearly 500
individuals per square meter. They are
detritivorous gastropods of the family
Potamididae and are mostly gonochoric
having planktonic trocophore larvae which
later turns into veligers before becoming fully
grown adults. Kakinada Bay has good
mangrove forests which are inundated by
waters of river Godavari and Bay of Bengal.
Almost all Villages including the Chollangi;
where the main landing of the species occurs
come under the Coringa Wildlife Sanctuary
which is the second largest stretch of
mangrove forests in India. Majority of the
fishermen in Chollangi and nearby villages
depend on shell collection and fishing mostly
by traditional methods. The total landing of
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the species during 2012-2016 was about
1345.5 t with a trend of 121.1 t per annum
(2012) to 513.6 t per annum (2016). About
41% of the total gastropod fishery in the area
is contributed by the horn snails. The fishery
shows a seasonal distribution in landings
with two peaks, the highest peak is during
October-December and the secondary peak
is around February-March. The snails are
exploited for their shells mainly for lime,
cement and paint industry. The thriving
aquaculture industry in the Andhra coast and
shell craft industries also contributed to the
exploitation of this species to meet their lime
demand.

FR PO 19
Aquaculture demand impels the bivalve
fisheries in Andhra Pradesh
F. JASMIN1*, K. DHANRAJU1, GEETHA SASIKUMAR2
1

Regional Centre of ICAR-Central Marine Fisheries Research
Institute, Visakhapatnam, Andhra Pradesh, India; 2Research
Centre of ICAR-Central Marine Fisheries Research Institute,
Mangalore, Karnataka, India; *jasmin.f.cmfri@gmail.com

E

stuarine and coastal waters are natural
habitats for commercially important
bivalve resources such as clams, mussel and
oysters. Though the maritime states in India
have a long tradition of commercial bivalve
fishing in its inshore waters, the industry is
mainly based on high volume low-value
products. The major share of bivalve fishery
is from Kerala and Karnataka for local
consumption. Whereas, along the southeast
coast, the bivalves, especially clam meat
were utilized in shrimp farming as feed
during the 90s. Consequent to the huge setback in the shrimp farming industry the
demand for clam meat reduced in the states
of Andhra Pradesh and Tamil Nadu. In
Andhra Pradesh the bivalve consumption
continued to be negligible, catering to lime

and shell craft industries, albeit their rich
diversity and wide distribution. However, with
the recent developments in shrimp farming
sector, the exploitation of clam and oysters
for meat has increased. In hatcheries, shrimp
brood stocks are fed with clams and oysters
along with other supplements like squid,
bloodworms, fish and Artemia as maturation
diet. This study describes the changes in
bivalves exploitation patterns during 20122016 with the developments in shrimp
aquaculture. During this period the landings
of bivalves in Andhra Pradesh increased
from 563.9 t to 1431.5 t. In Andhra Pradesh
bivalves are mainly distributed along the
shallow waters of Gostani estuary and
Godavari estuary, from where they are
commercially exploited for hatchery, fishmeal
and shell industries. The bivalves are
exploited using fibre teppa, shoe dhoni and
nava with the help of chisels and scoop nets.
Since this is a demand-driven fishery, any
further increase in demand from aquaculture
could lead to increased landings of bivalves.
However, the resource should be monitored
closely to prevent over-exploitation.

FR PO 20
Spatial pattern of fish diversity in
Kavaratti atoll
K.R. SREENATH*, R.M. GEORGE, S. JASMINE,
MOLLY VARGHESE, P. LAKSHMILATHA, K. VINOD,
K.S. SOBHANA, K.K. JOSHY
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *lecologiste@gmail.com

D

espite the fact that coral reefs form only
0.2% percentage of marine environment,
these are home to one-third of known marine
species. Lakshadweep Islands, a cluster of
scattered coral reef islands in the Arabian
Sea are the only atoll type of reefs in the
territory of India. Reef fishes play an
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important role in balancing a healthy coral
reef ecosystem. Underwater visual surveys
were carried out at Kavaratti atoll to study the
fish diveristy. Diversity of fishes was
observed to be the maximum in the reef crest
area inside the lagoon whereas abundance
was high in the front reef area. About 182
species of reef-associated fish species has
been recorded from Kavaratti atoll. Family
Pomacentridae formed the major group,
which contributed up to 18% of the total reef
fish diversity. This was followed by wrasse
family Labridae (11%), Acanthuridae (7%)
and Chaetodontidae (7%). Abundance of
Caesionids was observed in the deeper
areas outside the lagoon. Many incidences of
Napoleon Wrasse (Cheilinus undulatus) also
were recorded from the front reefs.

FR PO 21
Quantification of trophic flows in
Manchanbele reservoir in Karnataka for
ecosystem based management of
fisheries

model give an overview of the resources
found in the reservoir simultaneously and
reveal the degree of interactions. Various
ecopath routines have been utilized here.
Based on these computations, the transfer
efficiency within discrete trophic levels is
calculated as the proportion of the flow
entering a trophic level that is transferred to
the next one. The trophic flows primarily
occurred in the first four trophic levels and
the food web structure in this reservoir
ecosystem was characterized by the
dominance of low trophic level organisms.
The electivity indices indicate preference of
catfishes (0.703) and murrels (0.805).
Catfishes show preference for other cichlids
(0.817) and barbs (0.826). The system
statistics computed shows the sum of all
2
exports in the system as 12998.92 t/km /yr.
Total system throughput in the ecosystem is
2
29667.89 t/km /yr. Most of the system's
energy throughput is achieved from the
trophic levels I to II (79%) and II to III (36%)
as expected for phytoplankton/detritus based
systems.

FR PO 22

PREETHA PANIKKAR*, M. FEROZ KHAN, S. SIBINA
MOL, V.L. RAMYA, M.E. VIJAYKUMAR
Research Centre of ICAR-Central Inland Fisheries Research
Institute, Hessarghatta, Bangalore, Karnataka, India;
*preetha23@gmail.com

E

cosystem
approach
for
fisheries
management requires the quantification
of the trophic flows between the different
groups in the ecosystem to devise suitable
management strategies. A tropho-dynamic
model was constructed after gathering and
estimating all relevant information about the
ecological groups identified in Manchanbele,
a small reservoir (385 ha at FRL) in
Ramanagaram
District
of
Karnataka.
Ecological groups with aquatic birds as top
predators were used in the present analysis
to compute trophic flows. The results of the

Exploited gastropod resources of
Ramanathapuram district, southeast
coast of India
M. KAVITHA*, I. JAGADIS, J. PADMANATHAN, P.P.
MANOJKUMAR
Research Centre of ICAR-Central Marine Fisheries Research
Institute, South Beach Road, Tuticorin, Tamil Nadu, India;
*kavifish@gmail.com

R

amanathapuram is one of the major
gastropod landing District along east
coast of India. A study was carried out
during January to December 2015 in five
fishing
villages
namely,
Mandapam,
Rameswaram, Olaikuda, Vedalai and
Dhanushkodi to assess the gastropod fishery
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of Ramanathapuram. Except Madapam and
Rameswaram, the gastropod fishery is
seasonal in the remaining three fishing
villages. In Madapam and Rameswaram the
gastropods are landed by mechanized
trawlers. The gastropod fisheries at both
centres are almost uniform and comprising of
17 families mainly Naticidae (13%),
Nassariidae (8%),
Conidae
(8%),
Melongenidae (7%), Olividae (7%), Neritidae
(6%), Muricidae (6%), and Architectonicidae
(6%). The estimated gastropod exploitation
was 883 t at Rameswaram and catch per unit
-1
effort is 1.3 kgh . While at Mandapam, which
-1
is about 346 t with a CPUE of 0.8 kgh . At
Olaikuda, Dhanuskodi and Vedalai, the
gastropod resource is being exploited by skin
diving
engaging
both
Vallam
and
Catamaram.
At Olaikuda the estimated
landing by Vallam was 126 t and the CPUE
was 29 kg/person. In the total catch Lambis
lambis contributes 82% and Turbinella pyrum
constitutes 18%. While the estimated landing
by Catamaram was 34 t contributed mainly
by L. lambis (78%) followed by T. pyrum
(22%).
The estimated CPUE was 14
kg/person. In case of Vedalai, the estimated
landing was 19 t. The fishery was carried out
by employing Vallam. The catch comprises
mainly of T. pyrum (91%) and meagre catch
of Chicoreus ramosus. In Dhanuskodi, the
estimated landing was 30 t during the period.
The entire catch comprised of T. pyrum
which were fished by engaging Catamaram.
The CPUE of Vedalai and Dhanushkodi were
9 and 16 kg/person respectively. The
catches from these region forms the major
chunk of shell resources which supports the
shell craft industry of the country.

FR PO 23
Recent advances on the diversity of
oceanic
cephalopods
from
the
southeastern Arabian sea

K.K. SAJIKUMAR*, V. VENKATESAN, K.M. JESTIN
JOY, K.S. MOHAMED
ICAR-Central Marine Fisheries Research Institute, PO Box
1603, Kochi, Kerala, India; *kksajikumar@yahoo.co.in

O

ceanic cephalopods are an important
part of the ecosystem forming the link
between zooplankton and top predators.
Oceanic cephalopods of Arabian Sea are not
well investigated as that of the other seas of
world. To better understand oceanic
cephalopod communities in the Arabian Sea,
it is necessary to obtain baseline data on
diversity,
distribution
and
abundance
patterns.
We analyzed the cephalopod
fauna captured during oceanic squid surveys
in the eastern Arabian Sea using the FRV
silver pomapano during 2015 to 2017. The
surveys sampled the epipelagic and
mesopelagic communities by using IKMT for
paralarvae and early juvenile and midwater
trawl net for adult. More than 500
cephalopod specimens from at least 18
families were collected with a midwater trawl
at 18 stations mostly during the night from
200 m of depth and 32 IKMT operations on
surface during day and 200 m during night. A
total of 378 specimens of early life stages of
cephalopods were caught in 32 IKMT hauls
between surfaces to 200 m depth. Ten
families and twelve species were identified.
3
The mean density was 24 individual/1000 m .
The
most
abundant
families
were
Enoploteuthidae (58%), Ommastrephidae
(20.2%), Onychoteuthidae (14.1%) and
Ancistrocheiridae (2.6%). The majority of the
specimen small sized, with 65% below 3 mm
DML. A total of 156 mesopelagic
cephalopods composed of 16 species were
caught. Five species were new records from
Indian EEZ and four species among them
were first record from Arabian Sea.
Ancistrocheirus
lesueuri,
Bathyteuthis
bacidifera, Chiroteuthis pictati, Histioteuthis
miranda, Abralia andamanica, Abralia
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trigonura, Abralia siedleckyi, Abraliopsis
leneata,
Sthenoteuthis
oualanensis,
Octopoteuthis rugosa, Octopoteuthis sp.,
Vitreledonella richardii, Chtenopteryx sicula,
Megalocranchia
sp.
Thysanoteuthis
rhombus, Liocranchia reinhardti were some
of the species recorded.

FR PO 24
Fishery and biology of Aristeus
alcocki Ramadan,
1938 (Decapoda:
Penaeoidea: Aristeidae), exploited from
the Southwestern coast of India
R.D. CHAKRABORTY*, P. PURUSHOTHAMAN, G.
KUBERAN, G. MAHESWARUDU, P.K. BABY, L.
SREEESANTH, N. RAGESH
ICAR-Central Marine Fisheries Research Institute, Ernakulam
North, P.B. No. 1603, Kochi, Kerala, India;
*rekhadevi7674@gmail.com

T

he fishery and biology of Aristeus alcocki
(Bate, 1888) from Sakthikulangara fishing
harbour was studied for the period 20072016. The average annual catch was 1,842 t,
forming 22% of the total deepsea shrimp
landing at Sakthikulangara. November to
January was the most productive period in
terms of catch and catch rate which further
coincides with the peak breeding season.
The growth parameters L∞ and Kannual for
males and females were 192 mm, 0.56 and
207 mm, 0.51 respectively. The growth
performance index (φ’) and t0 were 4.315, 0.0023 and 4.340, -0.0024 for males and
females, respectively with longevity of 5-6
years. The length at recruitment (Lr), length
at 50% capture (Lc50) and length at maturity
(Lm50) was 63, 156.7 mm, 19.6 mm CL
(males) and 68, 154.9 mm, 35.07 mm
(females), respectively which corresponded
to an age (tc) of 1.0-1.5 years. Fecundity of
the species was found to be 1,65,350. The
natural mortality, fishing mortality, total

mortality, exploitation ratio, exploitation rate
and Emax were 0.86, 1.22, 2.08, 0.59, 0.51,
1.00 and 0.78, 2.36, 3.14, 0.75, 0.72, 1.00 for
males and females, respectively. The rate of
exploitation for both sexes of A.alcocki was
found to be lower than the Emax which
indicates the sustainable utilization of the
resource.

FR PO 25
Rostral
difference
in
Aristeus
alcocki Ramadan,
1938 (Decapoda:
Penaeoidea: Aristeidae) exploited from
the Southwestern coast of India
P. PURUSHOTHAMAN, R.D. CHAKRABORTY*, G.
KUBERAN, G. MAHESWARUDU, P.K. BABY, L.
SREEESANTH, N. RAGESH
ICAR-Central Marine Fisheries Research Institute, Ernakulam
North, P.B. No. 1603, Kochi, Kerala, India;
*rekhadevi7674@gmail.com

A

rabian red shrimp Aristeus alcocki
Ramadan, 1938 is widely distributed
along the Indian waters is one of the most
targeted species caught in bottom trawl off
Southwest coast of India. Monthly samples
were collected from commercial trawls
operated at a depth of 200-800 m during
March 2014 to February 2015. In the present
study, rostrum variability on the sex was
studied in 2017 specimens. Shortening of
rostrum in A. alcocki was studied by
analyzing the relationship between carapace
length and rostral length with relation to
sexual maturity and seasonal variation.
Dominant mature males with short rostrum
(<12 mm) were observed in all the months of
the year with a peak during March to April.
Presence of long (>15 mm) and intermediate
(12-15 mm) rostral length in males indicated
their juvenile phase during September to
February while with the onset of maturity
shortening of rostrum (<12 mm) was
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observed. In females, rostrum length
exhibited positive allometric growth. Increase
of matured females was noticed during
November to April correlating with the
dominances of short rostral males, actively
involving in mating process. The sexual
dimorphism here observed is probably linked
to functional aspects of reproduction of this
species.

FR PO 26
Molecular identification of three deep
sea shrimps (Decapod: Caridea) from
Southwest coast of India
G. KUBERAN*, R.D. CHAKRABORTY, P.
PURUSHOTHAMAN, G. MAHESWARUDU

MF627728; 16S: MF627729, MF627732) and
P. narval (COI: KP398863, KP398864; 16S:
KP398866,
KM047389,
KM057378,
KM047390). Molecular phylogeny analysis
was based on COI sequences. The ranges of
intraspecific genetic distance of each species
identified are: A. fimbriata with COI: 0.03.0%; 16S: 0.0-0.2%, A. sanguinea with COI:
0.0%; 16S: 0.0% and P. narval with COI: 0.00.05%; 16S: 0.0-0.04%. The interspecies
divergence among other species of the
genus was retrieved from NCBI database. A.
fimbriata and A. sanguinea exhibited COI:
22.22.9%;
16S:
7.1-7.4%
and P.
narval showed COI: 19.1-20.2%; 16S: 8.713.1%. Results of the study are the first
reports on the molecular identification of
these species in Indian waters.

ICAR-Central Marine Fisheries Research Institute, Ernakulam
North, P.B. No. 1603, Kochi, Kerala, India;
*gkuber006@gmail.com

T

he molecular identification of three
species of deep sea caridean shrimps
under
two
genera: Acanthephyra
and Plesionika were studied. The genus
Acanthephyra includes two species viz., A.
fimbriata and A. sanguinea; the genus
Plesionika
includes
one
species, P.
narval. The samples were collected by trawl
nets operated at depth range of 200-350 m
from two locations along the southwest coast
of India. Molecular analyses of the samples
were carried out using two genes:
mitochondrial cytochrome c oxidase subunit
1 (COI) and 16S rRNA. The genetic distance
and their phylogenetic relationship with other
representatives from the same genus were
also analyzed. Sequences were submitted in
GenBank and retrieved accession numbers
of these species. The accession numbers of
the species, A. fimbriata (COI: KU055638,
KU055639, MF627725, MF627726; 16S:
KU055642, KU055643), A. sanguinea (COI:
KU055644,
KU055645,
MF627727,

FR PO 27
Estimation of potential yield and
optimum fishing effort for the marine
fisheries of Gujarat
VINAYA KUMAR VASE1*, MOHAMMED KOYA2, K.
GYANARANJAN DASH1, SWATIPRIYANKASEN
DASH1, D. DIVU1, J. JAYASANKAR2, PRATHIBHA
ROHIT3
1

Regional Center of ICAR-Central Marine Fisheries Research
Institute, Veraval, Gujarat, India; 2ICAR-Central Marine Fisheries
Research Institute, Ernakulam North, P.O., Kochi, Kerala, India;
3
Research Center of ICAR- Central Marine Fisheries Research
Institute, Post Box No. 244, Mangalore, Dakshina
Kanara, Karnataka, India; *v.vinaykumarvs@gmail.com

T

he potential fishery yield is the key
management input for the optimal
exploitation and sustainable management of
the
fishery
resources.
Commercially
exploited fishery resources were grouped
into five realms along the region viz., small
pelagic, large pelagic, demersal, crustaceans
and mollusks. Fishing effort (active fishing
hours) was standardized based on the
weighted catch per unit effort (CPUE) for the
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major fishing gears viz., mechanized trawl
net (MTN), mechanized gillnet (MGN),
mechanized dollnetter (MDOL), motorized
gillnet (MRGN) and motorized dollnetter
(MRDOL). The major fishing gears were
contributing more than 98% of the marine
fish landings of the region. Realm wise catch
and standardized fishing effort was taken as
input data to run the surplus production
models for the period of ten years (20062015). Estimated potential yields (MSY) for
the different realm categories were viz., small
pelagic (353851 t), large pelagic (36254 t),
demersal (202372 t), crustaceans (154908 t)
and mollusks (67901 t). Potential fishery
yields for the major fishing gears were also
analyzed viz., MTN (465021 t), MDOL
(216701 t), MGN (44782 t), MRGN (78508 t)
and MRDOL (3982 t). Maximum fishing
effort to attain MSY (EMSY in fishing hours)
was calculated for the major fishing gears
viz., MTN (11837181 hrs), MDOL (3747596
hrs), MGN (4874463 hrs), MRGN (9247279
hrs) and MRDOL (93831 hrs). Current fish
catch (8,02,820 t fish catch in 2015) and
fishing effort are near to the potential yield
(8,15,286 t) and optimum fishing effort for the
Gujarat fishery, which alerts that the further
increase in fishing effort might be hampering
the sustainability of the fish stocks. Limiting
exploitation levels to the fishery reference
points (MSY and EMSY) is the key
management initiative for the sustainability of
the resources.

FR PO 28
Fishery
resources
of
Poonthura
estuary, a polluted sandbar estuary of
Kerala
B. KIRANYA, S. PRAMILA*
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *spramila@hotmail.com

R

esults
of
a
pioneering
study,
comprehensively dealing with the fish
diversity of a lesser studied estuary is
presented. Poonthura estuary located in
Thiruvananthapuram district is a highly
polluted sand bar estuary providing livelihood
support to fishermen of adjacent areas
including migrants and part time fishermen.
During the period of 12 months from June
2016 to May 2017, a total of 51 species,
comprising 46 finfish and 5 shellfish species
belonging to 8 orders and 30 families were
recorded from Poonthura estuary. Out of the
total species recorded, 90% were finfish
species while shellfish contributed only 10%
towards total estuarine diversity. Calculated
values of biodiversity indices for fish and
shellfish samples collected using gill net
included Margalef richness index (2.30 to
4.51), Pielou’s evenness index (0.796 to
0.928), Shannon Wiener diversity index
(2.526 to 3.699), Simpson diversity index
(0.766 to 0.908) and Simpson Dominance
Index (0.091 to 0.233). Biodiversity indices
for fish and shellfish samples collected using
cast net were: Margalef richness index (0.48
to 1.88), Pielou’s evenness index (0.45 to
1.00), Shannon Wiener diversity index (0.81
to 2.536), Simpson diversity index (0.40 to
0.802) and Simpson Dominance Index
(0.197 to 1.00). Seasonal observations on
fish diversity revealed that the higher
numbers of species were recorded during
monsoon and post-monsoon compared to
pre monsoon season. Among the three
stations, the highest number of species was
recorded from station 3 which is the
estuarine bar mouth region and the least
polluted station with 36 species using gill net.
K dominance plot for ranking the species in
terms of abundance showed that the most
dominant 10 species contributed to 50%70% of the diversity of Poonthura estuarine
system.

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 69

th

11 IFAF, November 21-24, 2017, Book of Abstracts

FR PO 29
Study of ichthyofaunal diversity in the
lower basin of river Mahanadi: Initial
observations
L.K. TYAGI*, SANGEETA MANDAL, REJANI
CHANDRAN, TRIVESH S. MAYEKAR, A.S. BISHT, S.K.
SINGH
ICAR-National Bureau of Fish Genetic Resources, Canal Ring
Road, Telibagh, P.O. Dilkusha, Lucknow, Uttar Pradesh, India;
*tyagilk@gmail.com

T

he Mahanadi is one of the major east
flowing peninsular rivers and its basin
covering 4.3% of the total geographical area
of the country with about 860 kms of length.
It originates at Dhamtari district of
Chhattisgarh passing through different
geological formations of eastern ghats and
the adjacent areas and finally joins the Bay
of Bengal through different branches along
the coast of Cuttack and Puri districts of
Odisha. Exploration and assessment of fish
diversity is a prerequisite for sustainable
management and protection of biodiversity.
Though
fragmented
studies
on
the
ichthyofauna in the river Mahanadi have
been reported by few researchers, an
extensive study was lacking. This paper
presents results of explorations conducted in
the lower basin of Mahanadi, i.e., stretch
between Hirakud reservoir to Paradeep,
approximately 400 km, which had not been
explored adequately earlier. Three seasonal
explorations have been done in one year
period in the lower basin of Mahanadi and
important tributaries that join it in the lower
basin namely, Tel, Ibb, and Ong. A total of 42
sites of river Mahanadi and its three main
tributaries (Ib, Tel and Ong) were identified
and explored in the lower basin for fish and
tissue collections during this survey. Out of
which fish samples could be collected from
31 sites. Data on a total of 3,809 fish
samples were recorded in three explorations.

Results of initial exploratory surveys during
st
1 year have yielded a total of 83 species
belonging to 10 orders, 30 families and 61
genera, so far. Carps (Family: Cyprinidae)
were most abundant (32 species, 39%)
followed by catfishes (18 species, 22%). Few
endangered, vulnerable and near threatened
species were recorded. Among 83 species,
genus Labeo was the most dominant. The
survey will be continued to further intensify
the explorations covering more sites, to
come up with a comprehensive study on
ichthyofaunal diversity of the basin.

FR PO 30
Stock enhancement: a measure
prevent diseases in shrimp

to

MANJULESH PAI*, P.B. ABHIMAN, K. RAKESH, NEVIL
PINTO, SATISH RAMA POOJARY
College of Fisheries, Karnataka Veterinary, Animal and Fisheries
Sciences University, Mangalore, Karnataka, India;
*manjuleshpai@yahoo.com

O

ver a period of time Shrimp farming
changed from traditional to pond culture
where farmers practiced high stocking,
feeding
and
water
management.
Intensification has led to disease outbreaks
of “early mortality syndrome” EMS or AHPND
and EHP (Enterocytozoon hepatopenaei) in
whiteleg shrimp (Litopenaeus vannamei) by
a pathogenic Vibrio parahaemolyticus and
microsporadians,
respectively.
These
diseases caused growth retardation along
with 100% mortality in farmed Penaeid
shrimp. To avoid the huge loss, shrimp
industry started several new private
institutions to develop specific pathogen free
(SPF) shrimp seeds. Shrimp that are
maintained in a well-established NBC
(nucleus breeding center) after primary and
secondary quarantine, F1 generation seeds
are designated as SPF. However, once
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shrimp leave an NBC, they no longer are
referred to as SPF even though they are free
from specifically listed pathogens. Hence, a
development of specific pathogen tolerance
(SPT) varieties gained importance. SPT
shrimps are developed by selective breeding
programmes to improve immune peptides
against the particular pathogen or their
combination. For the development of SPT
shrimps needed domestication for nearly
about 8 years, followed by selection of
families based on the tolerance showed
against the particular disease by shrimps.
Further, selecteted families are reared
separately and brooders are developed and
bred in biosecured condition. Similarly
indexed families are allowed to further
selection. Soon after achieving 99% specific
disease tolerance the selection of families
can be diverted to growth, pH, temperature
or EMS tolarence traits. Generally NBCs are
maintaining two independent pedigrees to
avoid inbreeding as well as increase the
heterozygosity. As soon as homozygosity of
famed shrimp reaches above 0.5 can be
brought down to zero by cross breeding of
two different pedigrees.

FR PO 31
Assessment
of
ichthyofaunal
biodiversity of trawling grounds off
Malpe coast
C. KISHOR, S. BENAKAPPA, H.N. ANJANAYAPPA,
S.R. SOMASHEKAR, A.S. KUMAR NAIK, MANJULESH
PAI*
College of Fisheries, Karnataka Veterinary, Animal and Fisheries
Sciences University, Mangaluru, Karnataka, India;
*manjuleshpai@yahoo.com

T

he present study enables us to
understand the fish species composition,
seasonal variation and abundance during
different months off Malpe coast. The data
was collected from the trawlers operating

from Malpe fishing harbor over a period from
September 2014 to April 2015 and sampling
was done once in fortnight. A total 101
species belonging to 47 families and 16
orders were recorded. Nemipterus japonicus
contributed highest landings followed by
Trichiurus lepturus, Nemipterus randalli, and
Epinephelus diacanthus. Diversity indices
including
Margalef’s
richness
index,
Shannon-Weiner index (H'), Simpson index
(λ), Hill diversity number (N1) and (N2),
Evenness (J'), were calculated. The
cumulative curve (K-dominance curve) plot
showed that density of fish species was high
in the month of December 2014 and proved
the number of species (richness) more in the
month of December 2014 compared to other
months.
The
Bray-Curtis
similarity
(hierarchical clustering) from the overall
cluster analysis, it was observed that the
maximum similarity was observed between
the month December 2014 and January
2015. The hierarchical cluster was also done
to understand the similarity between the
season and the result showed that the
maximum similarity between post-monsoon
and pre-monsoon. The same pattern was
also evident in the non-metric multidimensional scaling plot where samples from
monsoon fell on one side and those from
post-monsoon and pre-monsoon on the other
side of the map again demonstrating the
close similarity in species composition and
abundance during different season. The
stress value, which was overlying on the
MDS plot (0.07), showed an excellent
ordination of the samples collected. During
the study period there was good recruitment
to the fishery immediately after the ban
period (monsoon). It is interesting to note
that despite a ban on active fishing during
monsoon period, a
good deal of
ichthyofaunal biodiversity was observed.
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FR PO 32
Isolation and characterization of violet
pigmented bacteria Pseudoalteromonas
luteoviolacea from selected coral reef
ecosystems of India
V.S. JAYASREE*, K.S. SOBHANA, PRIYANKA
POULOSE, S. JASMINE, L. RANJITH, K.R.
SREENATH, R. SARAVANAN, H. JOSE KINGSLEY,
K.K. JOSHI
ICAR-Central Marine Fisheries Research Institute, Ernakulam
North P. O., Kochi, Kerala, India; *jayasreevs21@gmail.com

C

oral reefs are complex three-dimensional
structures, with an array of habitats and
environmental niches. They are also one of
the most vulnerable ecosystems on our
planet, currently under direct threat of human
activities. Corals harbour diverse and
abundant prokaryotic communities and they
exert significant influence over their survival.
The microbial community is fundamental to
the functioning, health and resilience of these
coral reef ecosystems. In this study we
report isolation and characterisation of a
deep violet pigmented bacterium from 2
distinct coral reef ecosystems viz., M64 form
Minicoy Island in Lakshadweep Sea and
P42 from Palk Bay off Olaikuda Village in
Tamil Nadu. The bacteria were cultured on
Marine Agar (Difco) and characterized by
morphological, biochemical as well as by
molecular technique employing 16S rRNA
gene sequence analysis and identified as
Pseudoalteromonas
luteoviolacea.
P.
lueteoviolacea is a Gram-negative marine
bacterium and member of the family
Pseudoalteromonadaceae
under
Gammaproteobacteria and is known to
biosynthesize
several
antimicrobial
compounds, including the purple pigment
violacein as well as the antibiotic compound
indolmycin. Experimental studies were
conducted using the two isolates to explore

the potential for production of antimicrobial
compounds/enzymes.
Coral
associated
Pseudoalteromonas have been found to play
a protective role in the coral holobiont's
defense against potential coral pathogens.
The genus can be divided into pigmented
and
non-pigmented
species
clades.
Pigmentation correlates with their proclivity
for natural product formation. Pigmented
species of the genus show greater sequence
divergence while the nonpigmented species
have a phylogenetic shallowness and form a
relatively
distinct
clade.
More
than
2,000 Pseudoalteromonas gene sequences
of 16S rRNA are available in nucleotide
sequence databases, the described diversity
of the genus still remains largely incomplete.
Here we report the first isolation of the
bacterial species from India.

FR PO 33
Assessing DNA barcodes for species
identification in gelatinous zooplankton
from Cochin waters
SAM PETER, B. MANOJKUMAR, DEVIKA PILLAI*
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *devikamanoj.pillai@gmail.com

G

elatinous zooplankton is an important
member of the pelagic ecosystem as
consumers and competitors of zooplankton
and fish larvae. They comprise of a diverse
group of organisms with jelly like tissues with
a high percentage of water. This includes
Chaetognaths, Siphonophores, Hydrozoa
and Scyphozoa of phylum Cnidaria,
Ctenophores, Appendicularians, Doliolids
and Salps. Despite the importance of
gelatinous zooplankton, their long term
monitoring is limited because of their fragile
nature, small body size, and the large
number of taxa. Morphological identification
of gelatinous zooplankton is expertise
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dependent, time consuming and even
impossible for some taxa. Hence, as an
alternative, DNA barcoding allows for the
identification of species based on sequence
divergence.
DNA
barcodes
using
mitochondrial cytochrome c oxidase (mtCOI)
of gelatinous zooplankton collected from
Cochin waters are reported here for the first
time. In this study DNA sequences for a
portion of the mtCOI gene were obtained
from 8 species of gelatinous zooplankton
including; 5 hydrozoans (two siphonophores,
one trachymedusae and two leptomedusae),
2 scyphozoans (one semaeostomae and one
rhizostomae), and 1 chaetognath. This
region of mtCOI has been used as a DNA
barcode (i.e., a molecular character for
species recognition and discrimination) for a
diverse array of taxa. Intra and inter-specific
variation of the mtCOI gene for the
gelatinous zooplankton were appropriate for
this gene to be used as a DNA barcode for
species-level identification. Thus, this study
strongly indicated that COI may be a useful
tool in identifying species and make an initial
progress toward the construction of a
comprehensive DNA barcode database for
gelatinous zooplankton inhabiting the Cochin
waters.

FR PO 34
Microsatellite markers revealed low
genetic differentiation in Lutjanus
argentimaculatus
N. VINEESH1*, A. GOPALAKRISHNAN1, SHIHAB
ISMAIL1, MUKTHA MENON2, K.V. AKHILESH3, M.P.
PAULTON1, P. VIJAYAGOPAL1
1

ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; 2Regional Centre of ICAR-Central Marine
Fisheries Research Institute, Visakhapatnam, India; 3 Regional
Centre of ICAR-Central Marine Fisheries Research Institute,
Mumbai, India; *vineeshnedumpally@gmail.com

M

angrove
red
snapper,
Lutjanus
argentimaculatus is one of the
commercially important food fish along the
Indo-Pacific region. Commercial fish stocks
are in a dire state due to human activities.
There is an urgent need for effective fishery
management as the overexploitation of the
aquatic resources is causing radical decline
of fish species. In order to maintain viable
and locally adapted fish stocks, proper
management policies are needed. To this
end, population genetic studies of marine fish
populations have assumed an important role
in decision-making. Neutral genetic markers
can provide valuable information about
geographic structuring, gene flow and
demographic
history
of
populations,
information that can be highly relevant for
conservation and management purposes.
The genetic stock structure of L.
argentimaculatus from Indian waters was
identified using microsatellite markers. Total
of 331 sampled were genotyped from six
different locations (Maharashtra, Karnataka,
Kerala, Tamilnadu, Andhra Pradesh and
Andaman & Nicobar Island) using nine
microsatellite loci. Number of alleles per
locus ranged from 19 (90RTE) to 70 (Lca22).
Allele size ranged from 100 (BST.56) to 348
(Lca22). Ho values ranged from 0.526
(BST2.33) to 0.918 (BST6.39). He values
ranged from 0.693 (BST2.33) to 0.918
(Lca22). Co-efficient of genetic differentiation
(FST) values was low and non-significant.
Analysis of molecular variance (AMOVA)
showed low level of variance among groups
(2.38%), within groups (1.03%) and among
individuals within populations (7.91%) with
high variance within individuals (88.68%).
The estimated gene flow (Nm) high, may be
due to their high dispersal potential during
their life history stages. All the above values
indicating no genetic differentiation in L.
argentimaculatus which can be managed as
a unit stock in Indian waters. So this
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information on genetic variation and stock
structure of L. argentimaculatus along Indian
coast can be used for genetic upgradation,
aquaculture, and conservation programmes.

FR PO 35
Influence of bathymetry on tuna PFZ
formation in Laccadive sea
SHELTON PADUA*, V. KRIPA, D. PREMA, R.
JEYABASKARAN, K.S. ABHILASH, PREETHA G.
NAIR, G. KUBERAN, P.G. VISHNU

shows a spatial association. TRI express the
amount of elevation difference between
adjacent cells of a digital elevation model
(DEM). Higher the TRI, higher will be the
elevation difference and hence the slope of
the area. This suggests that the topography
and relief of the sea bed plays an important
role in the formation of thermal and
chlorophyll fronts. It may also affect the flow
patterns,
nutrient
load
and
other
environmental settings required for fish
aggregation zone.

FR PO 36

ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *shelton_padua@yahoo.com

P

otential fishing zone (PFZ) advisories
disseminated by the Indian National
Centre for Ocean Information Services
(INCOIS), Hyderabad is a short term forecast
on fish aggregation zones in the open sea
and the fishermen relay on these advisories
to reduce their efforts per catch, there by
leading to enhanced economic returns. PFZ
is demarcated based on the information on
sea surface temperature (SST) and
chlorophyll fronts identified in the sea using
satellite data. The tuna PFZ advisories
disseminated by INCOIS, for the period
September 2015 to March 2017 were
analysed to see their occurrence frequency
and were further analysed to see the hot spot
areas of PFZ in Lakshadweep region. It was
seen that PFZ hot spots were located near
the islands of Minicoy, Cheriyapani reef,
Byramgore, Bitra, Perumalpar reef, Agatti,
Amini and Kavaratti. In general, the hot spot
areas are more than 50 km away from the
landing centres and have direct implications
on the horse power of the fishing vessels.
Moreover, it was seen that the hot spots
were closely associated with the terrain
ruggedness of the area as indicated by the
Terrain Ruggedness Index (TRI). The spatial
pattern of hot spots and higher values of TRI

Fish biodiversity of river Tons in
vicinity of Allahabad, Uttar Pradesh,
India: Habitat threats and management
AJEY KUMAR PATHAK1*, UTTAM KUMAR SARKAR2,
REETA CHATURVEDI, RAVI KUMAR, LALIT KUMAR
TYAGI, AMIT SINGH BISHT
1

ICAR-National Bureau of Fish Genetic Resources, Dilkusha,
Lucknow, Uttar Pradesh, India; 2ICAR-Central Inland Fisheries
Research Institute, Barrackpore, Kolkata, West Bengal, India;
*pathakajey@gmail.com

T

he upstream and downstream parts of
the major north flowing river Tons in the
vicinity of Allahabad district, Uttar Pradesh,
India was studied to assess diversity,
distribution, and abundance of fish species
communities and relationship of diversity with
the environmental parameters of water (pH,
water
temperature,
conductivity,
total
dissolved solids, salinity, dissolved oxygen
and depth). The fish sampling at different
locations in the river was done from 2011 to
2013 and analysis of data highlighted the
presence of 52 fish species representing 15
families. The fish species richness was
higher in slow water than deep pools and
open waters. Among fish families, Cyprinidae
was dominant family represented by 21
species. The threatened status assessment
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of fish species according to IUCN red list
criteria 2012, categorized 6 species under
near threatened and 1 under vulnerable
category. Over different seasons, significant
differences in the species diversity and
relative abundance between the sites
(p<0.05) was noticed due to variation in the
environmental parameters. Both fish diversity
and richness showed inverse relationship
with altitude. The relative abundance,
distribution and frequency of occurrence of
Mastacembalus armatus was recorded
highest followed by few other commercially
important species like Labeo rohita, Rasbora
daniconius, Labeo calbasu. Besides, the
river supports substantial percentage of
carnivorous, omnivores and herbivores
species with significant diversity and
vulnerability,
which is important for
conservation.

FR PO 37
Reef building coral and associated fish
diversity in the lagoon of Kadmath,
Amini and Kiltan islands, Lakshadweep
S. JASMINE*, K.R. SREENATH, L. RANJITH, K.S.
SOBHANA, M. VARGHESE, P. LAXMILATHA, K.
VINOD, R. SARAVANAN, S. RAMKUMAR, P.R.
BEHERA, M.P. SREERAM, K.K. JOSHI, H.J. KINGSLY
ICAR- Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *jasminevzm@rediffmail.com

B

iodiversity assessment studies were
carried out in the lagoon of Amini,
Kadmath and Kiltan belongs to the Aminidivi
group of Islands in the Lakshadweep during
2014-15 through underwater survey. Georeferenced resource mapping of the
distribution and diversity of hard corals was
assessed using Line Intercept Transect
Method and reef fish diversity by Underwater
Visual Census Method. Amini Island has a
relatively small and less deep lagoon and the
reef flat is dominated by Porites spp.,
Platygyra spp., Acropora spp. and sparse

Pocillopora damicronis. Reef break is
characterized with dead large coral rubbles
and
rocks,
and
live
colonies
of
Psammaccorids and Poritids. Reef slope was
having dead plate colonies of Acroporids and
live colonies of Acroporida, Pocillopora and
Galaxea. The bottom of the wide lagoon in
the western part of Kadmath is sandy with
isolated sea grass patches. Reef flat has a
dominance of Poritids and Acroporids along
with single intermittent strands of Acropora
formosa and Porites lutea, the major species
noticed in the lagoon.
Populations of
Pococillopora eydouxi and corymbose
colonies of Acropora gemmifera were
observed in the fore reef area and in the
deeper areas which also sustains soft coral
population. The hard coral fauna account for
87 species belonging 16 families in Kadmath,
50 species belonging to 13 families in Amini
and 48 species belonging to 13 families in
Kiltan. In terms of species diversity, the
family Acroporidae dominated in Kadmath
and Amini and Merulinidae in Kiltan. The non
scleractinian genera Heliopora and Millepora
recorded in all the islands. The reef fish
fauna recorded in the transect sites includes
60 species belonging to16 families in
Kadmath and 40 and 35 species belonging to
10 families in Amini and Kiltan respectively.
Acanthurids dominated in all the three
islands
followed
by
Labridae,
Chaetodontidae, Pomacentridae, Scaridae,
Lutjanidae, Holocentridae and Zanclidae.
Biodiversity indices were derived for the
comparison among the islands. Major
threats, both natural and anthropogenic
faced by the reefs is also elaborated.

FR PO 38
Estimates of genetic diversity in
endangered Chitala chitala across
Indian rivers using mitochondrial
Cytochrome b gene
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RAJEEV K. SINGH*, NIMISHA DUTTA, ABHINAV
PATHAK, VINDHYA MOHINDRA, PRIYANKA SAH,
SANGEETA MANDAL, RAJESH KUMAR, J.K. JENA,
KULDEEP K. LAL
ICAR-National Bureau of Fish Genetic Resources, Dilkhusha,
Lucknow, Uttar Pradesh, India; 2Indian Council of Agricultural
Research, New Delhi, India; *rajeevsingh1@yahoo.com

T

he endangered freshwater primitive fish,
Chitala chitala (Hamilton Buchanan,
1822),
commonly known
as
Indian
featherback (osteoglossiformes), is an
important species with wide distribution in
freshwaters
of
Indian
subcontinent,
Indonesia,
Cambodia,
Malaysia
and
Thailand. The species is of considerable
importance for conservation as well as
candidate species for aquaculture. Estimates
of
genetic
variability
within/between
populations can be extremely useful source
of information conservation perspectives.
The objective of this investigation was to
identify population structure of C. chitala
using molecular markers. Present study
carried out with mitochondrial cytochrome b
gene (1141 bp) to estimate genetic diversity
in C. chitala and evolutionary relationships
among distinct haplotypes. A total of 312
individuals were sampled from 12 riverine
sites belonging to distinct geographical
locations, amplified and sequenced. The
results, based on full length cyt b gene
sequences, revealed variable and parsimony
sites to 22 and 16 respectively, while 6 were
singletons. The mean nucleotide composition
was A (30.3%), T (26.6%), G (13.7%) and C
(29.4%). A total of 24 haplotypes were
observed with Hd ranging from 0.348 to
0.750. Analysis of molecular variance
(AMOVA) revealed significant genetic
differentiation among sites (FST 0.29) which
was indicative of moderate level of genetic
structuring. The findings demonstrated the
potential of Cyt b genes in determining the
genetic diversity and indicated considerable

sub-structuring in wild C. chitala populations.
The results of genetic divergence have
implications in the fishery management and
stock conservation of this species across its
natural habitat.

FR PO 39
Pattern of fish larval assemblage in the
Vembanadu estuarine system
K.J. JAYALAKSHMI*, G.D. MARTIN, CHINNU
PAPPACHAN, S. ANKHA
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *jayalakshmikalarikkal@gmail.com

S

tudy
was
conducted
along
the
Vembanadu estuary to delineate the
spatiotemporal pattern in the distribution and
abundance of fish larvae in the system.
Surveys
were
carried
out
during
premonsoon, monsoon and post monsoon in
the Vembanad estuary (16 stations) from
Binanipuram in the north and Punnamada in
the south. The sampling area is devided in
to three major zones according to the
geographic pattern of the estuary viz., north,
middle and south zone. Northern zone is an
industrial area where frequent fish mortality
reported recently. Middle zone is the estuary
proper and its outskirts.
Southzone is
freshwater dominated area where the
Vembanadu lake is situated. Middle zone
was zone always salty and the average
salinity ranged from 19 to 26 (from monsoon
to premonsoon). In the north zone average
salinity ranged between 8.5 (monsoon) and
16.6 (post monsoon) and in the south zone it
varied between <5 (monsoon) and 16
(premonsoon). Abundance and distribution of
fish larvae showed noticeable variation
between/within the zones and seasons.
Middle zone sustained relatively higher
abundance of fish larvae irrespective of the
season and it varied between 21 to 71
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individual/m followed by north (9 to 48
3
individual/m ) and south Zone (3 to 19
3
individual/m ). Fish larvae belong to seven
families
were
recorded.
Gobeidae,
Ambassidae and Clupeidae were the
dominant families during premonoon and
monsoon
periods.
Relatively
higher
abundance in the northern as well as in the
middle zones suggests either the occurrence
of active spawning sites or the very
conducible
environment
for
larval
development of many finfish resources in the
Vembanad estuary. Assemblage larvae was
higher in the areas near to the industrial zone
may be because of the preference of such
areas by some of the fishes as their
spawning site or the larval transportation to
the sited through the tidal flow.

FR PO 40
Whole
mitogenome
endangered malabar
malabaricus

analysis
mahseer

of
Tor

S. CHANDHINI, V.M. ARJUNAN, P.H. ANVAR ALI,
RAJEEV RAGHAVAN, V.J. REJISH KUMAR*
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *rejishkumar@gmail.com

T

he complete mitochondrial genome of
Tor malabaricus (Malabar mahseer) was
analyzed using long PCR method. The
mitogenome was16,580 bp in length with the
base composition of 31.88% A, 24.87% T,
27.58% C and 15.68% G and an AT bias of
56.75%. It consisted of 13 protein coding
genes, 22 transfer RNA genes, two
ribosomal genes and one control region. All
the protein coding genes, except NADH
dehydrogenease subunit 6 (nad6) gene, 12S
and 18S rRNAs and tRNAs were located on
heavy strand. Non coding RNA located on
Glu,
Ser
Tyr
light strand were tRNA , tRNA , tRNA ,
Cys
Asn
Ala
Gln
and
tRNA , tRNA , tRNA , tRNA

Pro

tRNA . The length of all the tRNAs ranged
from 65 to 75 bp in size and the 12S and 16S
rRNA contained 958bp and 1,677bp
respectively. A total of 921bp D loop control
Pro
and
region was located between tRNA
Phe
tRNA . Overlaps and intergenic spaces
Asn
(32bp spaces),
were observed in tRNA
Asp
Leu
(15bp spaces), tRNA
(13bp
tRNA
spaces), nad4 (8bp overlap) and atp8 (6bp
overlap).
The complete mitochondrial
genome sequence of T. malabaricus would
contribute to better understanding of
population genetics, selection, conservation,
biogeography and evolution of this species.

FR PO 41
Establishment of alien fish species in
inland waters of India
ADITYA KUMAR1*, K.D. JOSHI1, V.S. BASHEER2, S.M.
SRIVASTAVA1, VIKAS SAHU1, GAURAV RATHORE1,
K.K. LAL1
1

ICAR-National Bureau of Fish Genetic Resources, Dilkusha,
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*aditya7884@gmail.com

I

ndia is endowed with rich aquatic
biodiversity owing to the vast geographical
area and varied topographical features. A
vast network of rivers, rivulets and streams of
different orders; connected floodplain
wetlands and estuaries are the valuable
aquatic resources available in the country.
Among the available aquatic resources the
rivers, floodplain wetlands and reservoirs are
highly prone to anthropogenic stressors.
Indian aquatic resource harbours copious
fish diversity comprising total of 3,398 fish
species including 936 from freshwaters, 113
from brackish waters, 1,887 from marine
waters and 462 alien fish species. About
14% of the total fish diversity of the country is
comprised by alien fish species, majority of
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which are ornamental fishes. Despite of the
profuse fish diversity available in the country,
sizeable number of alien fish species have
been introduced with specific objectives of
species diversification in aquaculture, sport,
ornamentation and control of mosquito
larvae. A number of invasions of freshwater
exotic fishes have taken place into India over
the past decade. The notable established
species of different aquatic resources of
India are Cyprinus carpio, Oreochromis
niloticus, O. mossambicus, Pterygoplichthys
spp., Salmo trutta fario and Gambusia affinis.
Since, most of the inland water bodies in the
country are under stress from massive
anthropogenic activities, as a result the
sensitive native species are depleting at
higher rate. The ecologically altered aquatic
habitats are congenial for some of the highly
resilient and hardy alien species, hence are
establishing in many of these waters. The
details of alien fish species including
introduction pathways, establishment and
impacts will be discussed under the paper.

FR PO 42
Implications of management of marine
capture fisheries when estimates of
potential
yield
and
maximum
sustainable fleet size are made for
regions and for Tamil Nadu as a single
entity
M. SIVADAS1*, GRINSON GEORGE2
1

Research Centre of ICAR-Central Marine Fisheries Research
Institute, Chennai, Tamil Nadu, India; 2ICAR- Central Marine
Fisheries Research Institute, Kochi, Kerala, India;
*sivadasmadhav@yahoo.com

O

ne of the important steps to sustain the
marine capture fisheries is to maintain
optimum fleet sizes. So the data on marine
fish landings and effort in units and hours
along Tamil Nadu during the period 2002-

2015 were used to estimate the potential
yield (PY) and maximum sustainable fleet
size (MSFS) for Tamil Nadu marine fisheries.
These were estimated for Tamil Nadu state
besides estimating them after segregating
into three regions - Coromandel Coast (CC),
Gulf of Mannar Coast (GM) and Palk Bay
Coast (PB). The PY for CC, GM and PB
were estimated at 2,86,712 t, 2,23,504 t and
2,64,646 t respectively and the average
catches in the respective areas were 67.5,
62.9 and 75% of PY. The PY for Tamil Nadu
was 7.7 lakh t and the average yield was
68% of it. The existing fleet sizes of
mechanized trawlers are in excess of 26 %,
117 % and 33 % of MSFS in CC, PB and GM
respectively. But the same for Tamil Nadu
without
segregation was found to be in
excess of 58% of MSFS. In the case of
mechanized drift gill netters targeting oceanic
tunas, in CC, there is a scope for increasing
the units to 420 units from the existing 284
but in GM, it has to be maintained at 153
units. In PB, the existing fleet of outboard
gillnetters was less than 34% of MSFS
whereas it was in excess of 44% and 58% of
MSFS respectively in CC and GM. But it was
in excess of 32.6% MSFS in Tamil Nadu.
These differences points to the need to
consider actions based on region-wise rather
than taking Tamil Nadu as a single entity.

FR PO 43
Abundance of bivalves of Aare-Ware
rocky shore of Ratnagiri, Maharashtra,
India
PALLAVI K. PAKHMODE1*, VINAY C. KILLEKAR2
1

College of Fisheries, Ratnagiri, Maharashtra, India; 2Post
Graduation Institute of Post Harvest Management, Killa-Roha,
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I

n the present study total 7 species were
observed at Aare-Ware rocky shore
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throughout the period of 24 months of
sampling i.e. May 2014 to April 2015. Month
wise per meter square distribution of bivalves
viz., Paphia malabarica, Paphia textile,
Saccostra
cucullata,
Perna
viridis,
Brachiodontes striatulus, Meretrix casta and
K. opima were observed throughout the year.
Among 7 species S. cucullata was observed
with high numbers in all the months. Highest
-2
density of S. cucullata (93.5238 no. m ) was
observed in October. Other bivalves like P.
malabarica, P. textile, P. viridis, B. striatulus,
M. casta and K. opima were represented in
considerable quantities in all the months.
Seasonally S. cucullata was high in all the
seasons. During pre-monsoon the value
-2
recorded was 45.78 no. m while in the postmonsoon, the highest value was 45.62 no. m
2
. This investigation showed that S. cuculata
as most dominant species throughout the
study period from Aare-Ware rocky shore of
Ratnagiri.

genera and 15 families. Maximum (51%) fish
species found in the beel are commercially
important food fishes, 27% of them are
having ornamental values, 22% included
cultivable varieties. maximum 36% are found
to be herbivorous where as 35% of them are
omnivorous and rest 29 % are carnivorous.
Water quality recorded during the present
study indicated the beel ecosystem at
present is moderately productive. The annual
fish production during the study period was
found to be 1538 kg/ha/yr with the highest
catch recorded in the month of January,
2013. Gill nets accounted for 79.9% of total
catch followed by hooks and line (9.5%),
Traps (7.6%) and cast nets (3.4%). The
present fish production potential of the beel
was found to be 2500 kg/ha/yr. Adoption of
better management strategy could increase
the present fish production.

FR PO 44

Forecasting and modeling of marine
and inland fish production in India

Ichthyo-faunal diversity and fishery
status of an open beel in West Bengal,
India
1

2
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A

comprehensive study on Ichthyo-faunal
diversity of Kole beel was carried out
from April 2011 to November 2013. Fish
species were collected from the beel and
also from landing centres. The beel fishery of
the open type beel comprised of a wide
variety of fish fauna of both wetland and
riverine species. Kole beel exhibited the
highest diversity of fish fauna, being
comprised of 41 species belonging to 22

FR PO 45

PREMA BORKAR*
Gokhale Institute of Politics and Economics, Pune, Maharashtra,
India; *premaborkar@rediffmail.com; prema.borkar@gipe.ac.in

T

he paper describes an empirical study of
forecasting and modeling of time series
data of marine and inland production of fish
in India. Yearly marine and inland production
data for the period of 1973-1974 to 20152016 of India were analyzed by time-series
methods.
Autocorrelation
and
partial
autocorrelation functions were calculated for
the data. The Box Jenkins ARIMA
methodology has been used for forecasting.
The diagnostic checking has shown that
ARIMA (0, 1, and 0) is appropriate for both
marine and inland production of fish. The
forecasts from 2016-2017 to 2024-2025 are
calculated based on the selected model. The
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forecasting
power
of
autoregressive
integrated moving average model was used
to forecast marine and inland production for
nine leading years. This projection is
important as it helps to inform good policies
with respect to relative production, price
structure as well as consumption of fish in
the country.

FR PO 46
In vitro culture and characterisation of
embryonic stem (ES) cells from the
maroon clown fish Premnas biaculeatus
(Bloch, 1790)
K.S. SOBHANA*, GITHA ANN GEORGE, SHEETHAL
MARY SUNNY, KEERTHI R. BABU, K. MADHU, REMA
MADHU, C. KALIDAS, M.K. ANIL, K.K. JOSHI, A.
GOPALAKRISHNAN

blastula stage embryos of the maroon clown
fish Premnas biaculeatus. In vitro culture
conditions for culture of ES cells from P.
biaculeatus were optimized using tissue
culture medium formulated with Leibovitz-15,
Dulbecco’s Modified Eagle’s Medium and
Ham’s F12 with various supplements and
growth factors. The culture conditions for the
in vitro culture of ES cells have been
optimised. The ES cell cultures were
characterized for expression of pluripotency
genes using molecular techniques, for the
presence of stem cell specific surface
markers by immunoflourescence staining as
well as for akaline phosphatise activity. The
ES cells exhibited efficient transgene
expression when transfected with pMAX
GFP
(AMAXA)
which
contain
a
cytomegalovirus
(CMV)
promoter,
by
nucleofection.

ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *sobhanapradeep11@gmail.com

E

mbryonic
stem
(ES)
cells
are
undifferentiated cells derived from early
developing
embryos
of
animals,
characterised by their capacity for self
renewal and pluripotency. These cells retain
their pluripotency after long-term cultivation
in vitro and can be induced to differentiate
into a variety of cell types. When introduced
into host embryo, the ES cells can participate
in normal development and contribute to
several tissues of the host, including cells of
the germ line. These characteristics make
ES cells ideal experimental systems for in
vitro studies of embryonic cell development
and differentiation and a vector for the
efficient transfer of foreign DNA into the germ
line of an organism. In addition, ES cells
provide an attractive strategy for the
preservation of biodiversity (Hong et al.,
1996). The present paper discusses in vitro
culture of embryonic stem (ES) cells
employing blastomeres isolated from mid-

FR PO 47
Utility of geospatial analytical tools for
strengthening correlative studies in
fishery ecology
T. SHAILAJA SALIAN*, SUJITHA THOMAS, A.P.
DINESHBABU, K.M. RAJESH, PURBALI SAHA
ICAR-Central Marine Fisheries Research Institute (CMFRI),
Mangalore Research Centre, P.B. No 244, Hoige Bazar
Mangalore, Karnataka, India; *ssalian13@gmail.com

P

otential of GIS technology is now widely
recognized
for
marine
fisheries
management in India. Illustration of in situ
data collected on marine resources using
GIS is now widely used in research activities
for providing desktop solutions for marine
resource management. In this paper an
attempt is made to illustrate the interaction of
biotic and abiotic components of the marine
ecosystem using various GIS tools and
extrapolate the relation of the fish resources
with environmental variables. Data collected
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in situ was integrated into GIS platform,
overlapped with processed sea surface
temperature & chlorophyll data derived from
MODIS-Aqua sensor. Fishes depending on
the realms they occupy shows affinity to
different variables e.g. those occupying the
pelagic realm depend mainly on chlorophyll,
sea surface temperature (SST) and those on
the bottom depends on sediment and benthic
organisms. GIS tools are used in varying
degree to depict these affinities. The
chlorophyll
data
which
depicts
the
productivity of the area was used to link the
association of fishery resources with the
primary production. The mapping showed
that concentration of the resources was more
in regions where the chlorophyll values were
high. Similarly SST which is also another
important environmental variable determining
the distribution of species could also be
mapped using the Arc Tools. The
ontogenetic preferences of threadfin bream
species to sediment texture studied using
Arc Tools showed affinity of the early juvenile
stages to clay sediment. All this information
mapped using various tools in the GIS has
helped
the
researchers
in
drawing
conclusions about the marine resource
distribution and influence of abiotic factors in
the
ecosystem.
Visualization
of
interrelationships of biotic and abiotic factors
given above helps the researchers in
interpreting the data in a better way. Results
are also used by researchers and policy
makers in giving advisories for sustainable
use of the marine resources.

FR PO 48
Distribution
of
smooth
blaasop,
Lagocephalus inermis in trawling
grounds off Karnataka, west coast of
India

PURBALI SAHA*, SUJITHA THOMAS, A.P.
DINESHBABU, T. SHAILAJA SALIAN, G.D. NATARAJA
ICAR-Central Marine Fisheries Research Institute, Mangalore
Research Centre, P.B. No. 244, Mangalore, Karnataka, India;
*purbali.mou@gmail.com

L

agocephalus inermis commonly called as
Smooth blaasop belonging to the family,
Tetraodontidae, is one of the resources
exploited by the trawlers along the Karnataka
coast. The fishes, which were considered as
a menace before 2007, have emerged as a
fishery in the later years. The average
estimated catch during the period 2010-15
was 9,671 t. In this paper an attempt was
made to study the distribution of the species
in the trawling grounds off Karnataka. The
trawl operations extended from Calicut in
Kerala to Thane in Maharashtra. The geocoordinates were 11̊ 21.108̍ N 75̊ 5.925̍ E to
18̊ 30.876̍ N 72̊ 18.965̍ E. The geo-coded
data on the abundance of the species from
2010-2015 was taken for the study. The
study showed that the species occupied the
depth range of 20 to 200 m. The maximum
abundance of the species was observed in
May and minimum in August. The maximum
abundance was in the depth of 20-50 m. An
attempt was also made to map the juvenile
grounds of this species. The juveniles were
considered as those below the minimum size
at maturity, which was found to be 22.3 cm.
The mapping showed that the juveniles of
the species occupied the depth range of 2050 m. The geo-coordinates of the juvenile
ground was 12̊ 47.445̍ N 74̊ 44.939̍ E to 15̊
52.583̍ N 73̊ 14.845̍ E. Maximum juveniles
were observed between Mangalore and
Panaji and minimum was found between
Calicut and Mangalore and Ratnagiri and
Thane as well. The study showed that the
juveniles showed an affinity towards the
shallow waters whereas the adults were
observed in all the depth range. The species
is found to have high ecological significance
due to high predatory nature. Identification of
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juvenile grounds and the species distribution
will provide supporting database for
ecological based fishery management.

FR PO 49
Study on physico-chemical properties
of the most polluted water body of
Bengaluru city: Bellandur lake
K.N. PRABHUDEVA*, N. CHETHAN, K.B. RAJANNA

domestic sewage, industrial waste and land
run off throughout the year. Heavy metals
like lead and mercury were always high. The
presence of high fecal coliforms and total
coliforms counts indicate high organic load
that cause lake pollution. Due to high
phosphate content majority of times in this
lake foam formation has been reported and
when the limit has exceeded even the foam
burning incidences were also reported from
this lake.

Fisheries Research and Information Centre, Hebbal, Bengaluru,
Karnataka, India; *knprabhudeva@gmail.com

L

akes are not only the source of water, but
provide valuable habitats to plants and
animals, moderate hydrological cycles,
influence
microclimate,
enhance
the
aesthetic beauty of the landscape and
extend many recreational opportunities to
humankind. Around 35% of the water bodies
in the city are depleted in the past 20 years
and now majority of lakes are on the verge of
extinction, as they are filled with solid wastes
and untreated sewage. The Bellandur Lake
catchment has been subjected to extreme
anthropogenic stress mainly due to the
rampant unplanned developmental activities
in recent past. Part of the catchment area
falls under Bangalore city municipal limits
and most of the domestic sewage flows into
the lake apart from the natural storm water.
With increasing pressures on land in the
municipal limits, the lake bed has also been
subjected
to
ad-hoc
development
approaches. From the study it was evident
that the water quality of this waterbody is
very poor and majority of the parameters are
well above the desired limits. The pooled
data clearly indicated that high organic load
existence in this waterbody, the dissolved
oxygen values are as low as 0.24 mg/l and
BOD values are too high. The presence of
higher nitrate nitrogen values throughout the
study period indicate that the lake receives

FR PO 50
Current
distribution
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and
population genetics of deccan mahseer,
Tor khudree (sykes, 1839)
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T

he Deccan Mahseer, Tor khudree is an
important food and game fish distributed
in the up-stream mountain regions of the
Deccan river systems. Due to habitat
change, indiscriminate fishing and low
growth rate, the species is under tremendous
stress and has been placed under the IUCN
list of endangered species. This species
requires special attention towards its culture
and conservation. Here, the study involves a
survey and population genetics of the
collected individuals of T. khudree from its
geographical range of distribution including
Karnataka, Maharashtra and Kerala. Tools
used are cytochrome C oxidase gene (COI)
for species revalidation and, ATPase 6/8
gene for describing population genetic
structure. Fin samples from a total of 160
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individuals were collected from 5 locations
(river Tunga at Shivamogga, Karnataka
(n=32); river Tunga Bhadra at Hospet,
Karnataka- Andhra boarder (n=38); river
Periyar at Kuttampuzha, Kulathupuzha and
Bhoothathankettu, Kerala (n=18); Walwhan
Dam at Lonavla and river Kanhan, at
Nagpur, Maharashtra (n=42+30). A 650 base
pairs partial sequence of COI gene was
obtained from the DNA of collected
individuals through PCR and sequencing and
was used as a barcode for species
reconfirmation. Complete ATPase6/8 gene
was used as marker for genetics of
populations from three sources. COI
screening of morphologically identical
individuals expected to be T. khudree
revealed admixture of another species Tor
malabaricus (11) in the Periyar river from 18
individuals collected and presence of Tor tor
(30) in Kanhan river from 30 individuals
collected. This was additionally confirmed
through phylogenetic study by drawing
neighbour joining tree. However, collections
from Tunga, Bhadra and Walwhan Dam
turned out to be only T. khudree species. As
far as ATPase6/8 gene analysis is concerned
significant
genetic
differentiation
was
observed among populations. Further studies
using more populations and markers may
lead to conclusive information on both
distribution and genetic structure of Deccan
Mahseer, Tor khudree.

FR PO 51
Genetic variation in Indian populations
of Oreochromis niloticus
C.K. BOSSOU1, S.P. DAS2, M. MOHANTY2, G. DAS2, P.
ROUTRAY2, L. SAHOO2, P. DAS2*
1
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T

ilapia is the third most farmed fish in the
world after carps and salmonids,
accounting for 4% of global aquaculture
production (FAO, 2010). The Nile tilapia,
Oreochromis niloticus, is an African
freshwater cichlid and one of the world’s
most important food fish. Owing to its hardy
nature, and its wide range of tropic and
ecological adaptations, it has been widely
introduced for aquaculture, augmentation of
capture fisheries and sport fishing and is now
found in every country in the tropics. The
identification of fish stock structure is
important in developing selective breeding
program as well as efficient management of
aquaculture species. Morphometric analysis
provides a non-expensive and statistically
powerful means whereas molecular tools can
provide a robust approach to stock
delineation. In this study, two populations of
O. niloticus from Gujarat (n=31), West
Bengal (n=27) and one farm reared
population of GIFT (Genetically improved
farmed Tilapia) (n=30) tilapia were studied
using variations at 8 microsatellites loci and
truss morphometrics. The results showed
that all microsatellite loci were highly
polymorphic with a mean of 6 alleles per
locus in all the stocks. Gujarat and West
Bengal stocks showed higher heterozygosity
than GIFT stock. The average observed
heterozygosity in the three populations was
0.6814, 0.5588 and 0.5923 respectively. The
AMOVA result showed 93.24% within
population variation and 6.76% among
population variation. Pair wise Fst showed
significant difference between GIFT and
other two populations with values of 0.09816
and 0.08170, respectively. The UPGMA
dendogram is in accord with the Pair wise
Fst value that showed the GIFT population in
a separate branch. The findings from the
current study would help to design selective
breeding programmes.
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Genome wide SNP discovery in rohu: A
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N

ext generation sequencing (NGS) has
emerged as an important tool towards
marker
discovery.
Single
nucleotide
variations (SNVs) are the markers of choice
and occur with a very high frequency in lower
vertebrates including fishes, differing from
other forms of variation in their extent, origin
and functional impact. Genome-wide SNP
discovery using NGS approach is straight
forward and involves assembly of low depth
sequencing data followed by mapping of
reads to a reference sequence leading to
variant calling. In this study, a large scale
analysis was done for the patterns of
genome-wide SNVs in rohu, Labeo rohita. In
present study sequence was done of 4 wild
rohu population (~30GB data) collected from
different geographical locations of India,
using Illumina NextSeq 500 platform. A good
quality assembly of L. rohita genome was
achieved resulting in 13,477 contigs with N50
24,22,972 bp and 95% genome coverage
which was taken as reference sequence.
Mapping of reads of each wild population
with our reference was done using CLC bio
genomics workbench 7.0.4. The SNVs were
determined by using quality-based variant
detection method taking depth 10 and were
used to compare the pattern of genetic

variation among the above four wild
population of rohu. A total of 2,21,435 SNVs
were identified from all the four populations.
SNVs identification resulted in 98,020 SNVs
in Kaveri population, 57,239 in Brahmaputra,
43,096 SNVs in Sutlej and 23,080 SNVs in
Narmada population. 1,287 common SNVs
were detected from all the four populations.
SNV sharing was also observed between the
populations such as 8,361 SNVs were
shared between Kaveri and Brahmaputra,
4,198 SNVs between Kaveri and Sutlej,
3,930 SNVs shared between Brahmaputra
and Sutlej, 2,291 SNVs were shared
between Kaveri and Narmada, 830 SNVs
between Brahmaputra and Narmada, 601
SNVs shared between Narmada and Sutlej.
Also, 5,058 SNVs were shared between
Brahmaputra, Kaveri and Sutlej, 984 SNVs
were shared between Brahmaputra, Kaveri
and Narmada, 521 SNVs were shared
between Kaveri, Narmada and Sutlej and
406
SNVs
were
shared
between
Brahmaputra,
Narmada
and
Sutlej
population. The population specific SNVs
were found to be 47,207, 18,457, 14,919,
and 10,434 in Kaveri, Brahmaputra, Sutlej
and Narmada, respectively. From the above
results, Kaveri population showed highest
number of population specific SNVs.
Whereas, Brahmaputra, Kaveri and Sutlej
showed highest number of shared SNVs
among three populations. Also, Kaveri and
Brahmaputra showed highest number of
shared SNVs between the populations. The
observed sharing of haplotypes and gene
flow among different riverine populations
may be due to the possible exchange of
individuals. This kind of study of any species
gives us the important information which is
very useful for developing the strategies of
conservation & effective management for the
natural & vulnerable fish population. Overall
this investigation has demonstrated the
feasibility and effectiveness of genome
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survey sequencing and to rapidly generate
genomic resources for use in fine scale
population genetic studies.

FR PO 53
Fish catch as a function of water level
variability in irrigation reservoirs of
Tamil Nadu
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B.K. DAS3
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W

ater level and retention time have an
apparent impact on catchability and
fishery functions of the reservoir ecosystem
in Tamil Nadu. Periods of low water level in
Thirumoorthy and Aliyar Dam facilitated high
fish catch rate. Conversely high water level
with minimum fluctuations in Palar, Aliyar
and Bhavanisagar reservoirs in 2012-13
reduced the catch per unit effort significantly.
Limited available space and water volume
combined with fishing pressure affect on
native brood fish population and desiccation
of fish eggs. Good knowledge on hydroecology and concerted approach during
drawdown for irrigation is needed to evaluate
conservation of biota and sustainability of
reservoir ecosystem.

FR PO 54
Genetic cataloguing of fish resources of
Vembanad lake, the largest ramsar site
in Kerala
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T

he three Ramsar sites located in Kerala
include
the
Ashtamudi
estuary,
Sasthamkotta lake and Vembanad-Kol
wetlands. Vembanad lake, is the largest
2
Ramsar Site in India (256 Km ) spread over
a length of nearly 100 Km. The Achankovil,
Manimala,
Pampa,
Meenachil,
Muvattupuzha, Periyar and Chalakkudy
rivers release their water into the lake.
Recent, man-made, changes such as the
construction of the Thaneermukkom barrage
and large scale land reclamation for
agriculture have the potential to drastically
impact the ecology and species composition
of the wetland. Considering the importance
of the wetland as a biodiversity site, genetic
cataloguing of fish resources in this region
assumes significance for conservation of
threatened species and identifying important
species in the area. 22 collections were
made from 14 sampling sites in Vembanad
Lake. Of the 150 estuarine species reported
from the lake, 103 species are represented in
our collection, comprising 89 fish genera of
62 families with more species represented
from Cyprinidae, Mugilidae and Engraulidae.
New records of 10 species are made from
this region. Species recorded includes 87
Osteichthys,
2
Chondrichthys,
12
Crustaceans and 2 Molluscs. Morphological
and DNA based approaches were used for
taxon diagnoses. DNA barcodes were
generated for all the 103 fish species in the
collection. There were a total of 630 positions
in the final aligned dataset. Aligned DNA
sequences were analyzed in MEGA 5.05
software.
The
estimated
Transition/Transversion bias (R) was 1.61.
The nucleotide frequencies in the barcode
region were A=25.23%, T/U=29.45%,
C=28.08%, and G=17.24%. The overall
mean distance among the species was
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0.248. Neighbor Joining and Maximum
Parsimony Analysis were performed for tree
making and the fish species of the order
Pleuronectiformes reported from the lake
was observed to be the most evolved form
among the fish species of the lake. The
genetic analysis using COI gene helped to
derive evolutionary relationships within the
aquatic fauna of the lake and possibly
estimate the evolutionary history of the
wetland.

FR PO 55

Diversity of reef fishes in hook and line
fishery at Mandapam, Gulf of Mannar,
southeast coast of India
MOLLY VARGHESE*
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *mollykandathil@hotmail.com

R

eef fishes landed by hooks and lines at
Mandapam landing centre for a period of
four years from October 2008 to May 2012
were studied based on fortnightly sampling.
The hook and line fishing is seasonal in Gulf
of Mannar and it last for six months annually
from Oct-Nov to Apr-May as this area
remains rough during the rest of the period.
On an average 171 t/year was landed during
the study period with a maximum of 295 t
during 2008-09.
After that the landings
showed a decline. A total of 32 species of
reef fishes belonging to 14 families were
landed. Among them, Sphyraena barracuda
contributed the maximum with a share of
42% followed by Caranx heberi (15%).
Family wise
landings
indicated
the
dominance
of
Sphyraenidae
(46%).
Biodiversity studies were made using
PRIMER 6 software. Different indices of
conventional diversity as well as that of
taxonomic distinctness based on dominance

plot, dendrogram and funnel plots of delta+
and lambda+ are presented and discussed.

FR PO 56
Application of SYBR green based real
time PCR assay for the detection of
Caridean larvae
DEEPAK JOSE*, K.P. ANIL KUMAR, B. NIDHIN, M.
HARIKRISHNAN
School of Industrial Fisheries, Cochin University of Science and
Technology, Kochi, Kerala, India; *deepak140887@gmail.com

P

resent study details a real time PCR
approach based on SYBR Green method
to detect the occurence of caridean larvae in
plankton samples collected from Vembanad
lake, a natural abode for many crustacean
fauna which has not been previously
attempted. Since morphological identification
of caridean larval forms is difficult to perform,
genomic DNA was extracted from the larval
samples.
DNA
extracted
from
morphologically identified adult caridaens
belonging
to
genus
Alpheus
and
Macrobrachium were retained as templates
to screen for larval forms using species
specific primer pairs. Molecular marker
selected for species identification was
cytochrome c oxidase subunit I (COI) of
mitochondrial DNA. Quantity estimates
derived from Real time PCR standard curves
were verified across unknown samples and
the presence of larval forms of genus
Alpheus was detected and confirmed through
sequencing.

FR PO 57
Characterization
of
chlorophyll
distribution and variability in Kerala
reservoirs
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USHA UNNITHAN1*, RANI PALANISWAMY1,
THANKAM THERESA PAUL1, S.MANOHARAN1
Research Centre of ICAR-Central Inland Fisheries Research
Institute, CMFRI Campus, Kochi, Kerala, India;
*uunnithan@yahoo.co.in

D

istribution pattern of chlorophyll a in 14
reservoirs of perennial nature across
Kerala was studied. A non-random
distribution was observed with higher
concentration of chlorophyll a (29.3-102.8
3
mg/m ) in southern Kerala reservoirs
compared to that of Northern Kerala
3
reservoirs (2.47-16.9 mg/m ). Parallel
determination of algal biomass and primary
production were carried out and their relation
to chlorophyll a content in context of
geographical location of reservoirs has been
analyzed in the present paper.

FR PO 58
Age, growth and stock dynamics of the
brushtooth
lizardfish
Saurida
undosquamis (Richardson, 1848) in the
southeastern Arabian sea
T.M. NAJMUDEEN*, P.K. SEETHA, P.U. ZACHARIA

estimated at 21.4 cm for females. The growth
parameters L∞ and K were 37.3 cm and 0.59
-1
year respectively and the length attained at
the end of 1,2,3,4 and 5 year were 16.6,
25.5, 30.9, 33.8 and 35.3 cm respectively.
’
The growth performance index (Ǿ ) was 2.92
and the longevity was 5.08 year. The length
at first capture was 14.9 cm at an age of 1.64
year. The average instantaneous rate of
natural mortality, fishing mortality and total
mortality were 0.62, 2.88 and 3.5
respectively and exploitation ratio was 0.82.
The length at recruitment was 8.5 cm at an
age of 0.44 year. The maximum sustainable
yield was 3224 t which was 40% lower than
the present yield indicating over-exploitation
of the species. The mean size in the catch is
lower than the optimum length for
exploitation (27.6 cm) indicating the impact of
growth overfishing of the species in the
region. The spawning stock biomass is
estimated at 3017 t which is 55% of the
standing stock biomass. The length based
Thompson and Bell prediction model
indicates that the MSY would be obtained by
reducing the present level of fishing effort by
40%, to sustain the stock of S. undosquamis
in the region.

ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *najmudeentm@yahoo.com

F

ishery, population parameters and stock
dynamics of the brushtooth lizardfish
Saurida undosquamis harvested by trawls in
the southeastern Arabian sea was studied for
the period 2012-2016. The average annual
harvest of the species was 5305 tonnes,
which formed 43.8% of total lizardfish
catches of the region. The most productive
season was August-September period and
the mean length of S. undosquamis
harvested by trawls was 25.1 cm with the
highest mean length recorded in August,
immediately after the seasonal fishing ban
period. The length at first maturity was
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FS IN 01
Responsible deep sea
sustainable fisheries

fishing

for

P. PRAVIN*
Assistant Director General (Marine Fisheries), Indian Council of
Agricultural Research, Krishi Anusandhan Bhawan, PUSA, New
Delhi, India; *pravinp2005@gmail.com

F

ishing which was purely a traditional
activity has now transformed into a
commercial, market driven enterprise. The
technological innovations in the field of
fishing have revolutionized the fisheries
sector. Fishermen are now able to fish in
further and deeper waters by using larger
and high powered fishing vessels, efficient
fishing gears, modern and sophisticated
electronic equipments for navigation, fishing
and communication to harvest the fishery
resources in the Indian Exclusive Economic
Zone more efficiently. Over the years, the
fishing effort immensely increased in the
coastal waters which led to overexploitation
of most of the fishery resources of the
country. To release the pressure of fishing
effort in the coastal belt, the Government is
encouraging fishing in farther and deeper
waters and has introduced numerous
schemes for deep sea fishing. A
precautionary approach needs to be taken in
introducing more number of deep sea fishing
boats and highly efficient fishing gears for
sustaining the deep fishery resources of the
country. The critical issues and challenges
in responsible deep sea fishing is discussed
in this paper.

FS IN 02
Responsible harvesting of underutilised
fishery resources
M.R. BOOPENDRANATH1, 2*

1

Principal Scientist - Retd. ICAR-Central Institute of Fisheries
Technology, Kochi, Kerala, India; 2H. No.18/1990-B "Manjusha"
No. 10, 2nd Lane, Pratheeksha Nagar, Thoppumpady, Kochi,
Kerala, India; *boopendranath@hotmail.com

I

n order to fill in the supply-demand gap for
fish protein, in the context of downward
trend in production from the conventional fish
stocks, there is an imperative need to locate
unconventional and underutilised fishery
resources. Mesopelagics and Antarctic krill
are considered to be promising underutilised
resources, which have potential for future
development. Mesopelagic fishes in the
world oceans has been estimated at about
1000 million t and recent estimate of biomass
based on acoustic data is reportedly between
11,000 and 15,000 million t. Myctophids
which form a major component of
mesopelagic resources have high prospects
to become a major source of fish protein for
direct human consumption and for meeting
fish meal and oil requirements for the
expanding aquaculture industry and in
poultry and animal husbandry, when efficient
harvesting and appropriate processing and
value addition technologies are evolved. The
decadal average (2006-2015) catch of
myctophids is 8,284 t, ranging between 15 t
(2006) and 21,393 t (2011) (FAO, 2017).
The decadal average (2006-2015) catch of
Antarctic krill (Euphausia superba) from the
Southern Ocean is about 1,88,210 t per
annum, ranging between 10,45,86 t (2007)
and 3,17,615 t (2014) (FAO, 2017). The
precautionary catch limits for Antarctic krill
prescribed
by
Commission
for
the
Conservation of Antarctic Marine Living
Resources (CCAMLR) total over 8.6 million
tonnes and hence it is one of ocean’s largest
known underexploited resources. Recent
developments in harvesting technology and
in products being derived from krill indicate
renewed interest in exploiting this resource.
An aimed midwater trawl system designed to
attain large mouth area, smoothly tapering
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trawl body with small meshes in the belly or a
small-meshed inner lining and small mesh
codend, which can be operated at low towing
speeds is adjudged to be appropriate for
trawling of myctophids and Antarctic krill, in
view of their small size and low swimming
speeds. Important factors influencing the
successful performance of the trawl system
for myctophids, would be size of the trawl
mouth which should be maximum limited
only by the towing power of the vessel; an
auto-trawl system efficient and dynamic
enough for positioning the trawl in alignment
with the DSL, oxygen minimum zone (OMZ)
and layer of availability according to diel
vertical migration of the myctophid species, a
stream lined trawl body with optimised body
and codend mesh sizes based on selectivity
analysis of the regional species, in addition
to a better understanding of the spatial and
seasonal abundance of the species. The
possibility for developing continuous trawling
system as developed and used for Antarctic
krill, comprising of midwater trawl and a
powerful pumping system for continuous
pumping of the catch from the codend, can
also be envisaged for harvesting of
myctophids. The prospects, issues and
challenges in operating a fishery based on
myctophids and Antarctic krill from India
would be discussed in this paper.

FS OR 01
Spatio-temporal habitat delineation of
threadfin breams juveniles along
southwest coast of India: A tool for
conservation of marine resources
SUJITHA THOMAS*, A.P. DINESHBABU, K.M.
RAJESH, PRATHIBHA ROHIT, T. SHAILAJA SALIAN
SHUBHANKAR DEV BURMAN, G. NATARAJA

ICAR- Central Marine Fisheries Research Institute, Mangalore
Research Centre, Hoige Bazar, Mangalore, Karnataka, India;
*sujithacmfri@yahoo.co.in

U

nderstanding
distribution
of
fish
spawning, nursery, juvenile grounds and
other ecologically important territories which
are critical habitats for stock replenishment is
essential to provide scientific advisories for
better management and conservation of
fishery resources. Mapping of juvenile
grounds of Nemipterus randalli, one of the
important resources of Karnataka coast was
done on a spatio-temporal scale which is first
of its kind along the coast. The study was
carried out using geocoded data collected
from trawlers operating off Karnataka during
2012-2016. An area of 67 864 sq km
’
’
’
(11°7.584 N to 18°47.542 N and 71°45.533
’
E to 75°21.158 E) from 20-200 m depth was
covered. The geocoded data of the species
collected was analysed and all the fishes
under 12.8 cm, which is the minimum size at
maturity (MSM) were considered as juveniles
for N. randalli. Catch per hour (CPH) was
estimated and the minimum and maximum
abundance on spatio-temporal scale was
mapped using ArcGIS. Juvenile abundance
showed a peak during Nov–Dec and AprilMay which is corresponding to the breeding
season of the fish as evidenced by the
biological study. The area of maximum
abundance was about 7,780 sq km
/
’
(14°29.107 N to 16°15.267’ N and 73°1.416
’
E to 74 °10.264 E) which formed about 11%
of the trawling ground. The catch showed a
decline of 20% with sharp reduction in mean
size to below MSM in 2016. This indicates
that the fishing pressure is increasing on the
resource and conservation of the species
has to be initiated immediately. Spatial
restrictions of trawl operations in the
identified nursery grounds could be one of
the possible options to conserve the fishery
in sustainable level. The present study has
identified and provided illustrative maps of
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juvenile grounds of N. randalli which could be
used as a tool for spatial restrictions to
conserve the species along Karnataka coast.

FS OR 02
Life cycle Assessment (LCA) of fishing
systems: an effective tool for improving
sustainability of Indian fisheries
LEELA EDWIN*
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *leelaedwin@gmail.com

T

he main concerns in the present day
fishery management, the world over are
stagnating catches, bycatch and discards,
alterations to benthic communities and
modifications to trophic dynamics. These
concerns do not cover all aspects related to
the environmental impacts of fishing
activities. In this background, Life cycle
Assessment (LCA) has come up as a
suitable methodology to undertake the
environmental performance of fisheries.
Carbon footprint is often considered as a
sub-set of LCA and is closely associated to
fisheries LCA due to the strong impact of fuel
consumption. Fish harvesting systems are
mainly dependent on fossil fuels which are
non-renewable and releases high levels of
carbon
dioxide
to
the
atmosphere
contributing to greenhouse effect. In this
scenario, energy analysis is relevant in
relation to fisheries LCA, due to the accepted
importance of fuel consumption for fleet
operations and associated environmental
impacts. Environmental analysis of Indian
capture fisheries are limited to greenhouse
gas emission and mainly related to fuel
consumption per kilogram of landed fish and
it will mask the other factors like materials
used for vessel and gear construction,
maintenance, life span etc. In this

background ICAR-CIFT conducted a first
time LCA analysis of fish harvesting systems
of India. LCA studies were conducted by
ICAR-CIFT on major fishing systems
contributing to the marine landings and major
groups of fishes. LCA analysis for individual
fishing unit (vessel and gear) and its
operation was conducted using a cradle to
gate approach. Gabi 6 LCA software was
used for analysis of the data (ISO:14040,
2006). The LCA throws light on hotspots of
energy use during the life span of the fishing
system and provides pointers to reduce
energy consumption and associated Green
House Gas (GHG) emissions.

FS OR 03
Evolving the artificial fish bait using
fish processing and poultry wastes
K. MASILAN*, N. NEETHISELVAN, P. VELAYUTHAM,
R. JEYA SHAKILA
Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India;
*masilanakmsara@gmail.com

F

ishing in India is a major industry which
provides food as well as employment for
millions of people. Worldwide, 18 million
tonnes of forage fishes such as sardine,
mackerel and squid are used annually as
baits in traps (UNO, 2014). This leads to over
exploitation of forage fishes which may affect
the food chain of aquatic ecosystem.
Therefore, the principal objective of the study
is to prepare fish bait using waste from fish
processing and poultry industries Three
types of baits were prepared using Tuna Red
Meat (TRM), Poultry Intestinal Muscles (PIM)
and Fish Gelatin (FG) as the prime
ingredients. Shrimp head waste was used as
a common attractant in all the baits. The
baits were tested for sea water stability, fish
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acceptability, protein leaching and dry matter
loss in the laboratory. Protein leaching rate
(TRM- 4.82 mg/g/h; PIM- 11.71 mg/g/h; FG22.5 mg/g/h) was found to be correlated with
bait acceptability and dry matter loss (TRM36.6 mg/g/h; PIM- 40.12 mg/g/h; FG-33.15
mg/g/h). Further, the artificial baits were
tested for their catch efficiency in the
commercial traps in comparison with natural
baits. The traps baited with different
experimental baits and natural baits showed
significant variation with respect to catch rate
(p<0.05). The study revealed that dry artificial
bait could be a better substitute to forage
fishes which are used as baits in fish traps
and that it maximizes the fish waste
utilisation by which industrial pollution can be
minimized.

FS OR 04
Low value bycatch of trawl fisheries
with special reference to its impact on
juveniles of commercial fishes off
Karnataka coast, India
V. MAHESH1,2*, S. BENAKAPPA1, A.P. DINESHBABU3,
H.N. ANJANAYAPPA1, A.S. KUMAR NAIK1,
M.E. VIJAYKUMAR1
1

College of Fisheries, Karnataka Veterinary Animal & Fisheries
Sciences University, Mangaluru, India; 2Research Centre of
ICAR-Central Marine Fisheries Research Institute, Kozhikode,
India; 3Research Centre of ICAR-Central Marine Fisheries
Research Institute, Mangaluru, India;
*mahesh.fishco@gmail.com

T

rawl fishery is generally a mixed fishery
targeting a number of species and sizes.
Simultaneously. Hence, it remains a
controversial fishing method due to resultant
catch of huge amount of non-target species.
Bycatch not only includes non-commercial
species, but also commercial species that
are below minimum legal size (MLS) or less
profitable
species
owing
to
market
conditions. More advanced technologies in

fishing and vessel infrastructure are being
introduced
and
practiced.
These
developments have resulted in heavy
exploitation of juveniles of commercially
important fishes. At Mangalore fisheries
harbour, it was estimated that in 2012-14,
trawlers landed on an average 1.68 lakh t of
fishes/year, of which 1.33 lakh t (79%) was
retained for edible purpose and 0.35 lakh t
(21%) marked as “low value bycatch” (LVB)
was used mainly for fish meal production.
For assessing the sustainability of marine
fisheries production, it is imperative to
understand the species composition and
juvenile composition of the fishes in the LVB.
From the LVB, 121 species of finfishes were
recorded in multiday trawlers (MDT).
Juveniles of commercially important finfish
species formed 47.53% of the finfish LVB by
weight (56.1% by number). An estimated
4,693.4 t (272.4 million in number) of
juveniles of Decapterus russelli, 1,395.7 t
(144.9 million in numbers) of Saurida tumbil,
1,671.4 t (142.9 million in numbers) of
Rastrelliger kanagurta and 338.3 t (90.1
million in numbers) of Nemipterus randalli
were landed as LVB per year by multiday
trawlers. From the results it is evident that
marine fisheries will be in serious threat in
successive years if similar trend continues.
The
study strongly
advocates
LVB
management through effort reduction in
critical fishing grounds and adoption of
Juvenile Fish Excluder cum Shrimp Sorting
Device (JFE-SSD) that would bring down the
damages caused to the marine ecosystems.
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FS OR 05
Fishing crafts
Mahanadi

and

gears

of

river

DEEPA SUDHEESAN*, A.M. SAJINA, S. SAMANTA, S.
K. PAUL, S.K. NAG, RAJU BAITHA, S. BHOWMICK
ICAR- Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *deepasudheesan@gmail.com

M

ahanadi is one of the major peninsular
rivers of India which harbours rich
ichthyofaunal diversity. Fisher folk employ
various fishing methods to harvest fishes for
their livelihood and nutritional requirements.
Information on fishing crafts and gears were
collected from 11 stations from Seorinarayan
(Chhattisgarh) to Paradeep (Odisha) along
the river Mahanadi during December 2012 to
February 2015. The most dominant type of
craft is the plank built boat of varying sizes,
locally called as ‘donga’. Various types of
gears were recorded along the river stretch,
among which, gillnets are the most widely
used. Nylon monofilament and multifilament
gillnets of 20-120 mm mesh size are popular.
Cast nets are the next dominant fishing gear,
operated from both the river bank and boat.
Trap fishery, locally called as ‘benda’/’baja’,
is mainly in the rocky areas of river stretch.
Bag nets and seine nets are also seen
towards the lower stretch of the river.
Indigenous fishing gears specific to species
and locale, made from locally available
materials were also recorded. ‘Khadi jal’ is a
type of drag net with a long wall of netting
supported vertically by bamboo sticks. Solakontai fishing uses hook and line in which
multiple hooks are hidden inside baits made
of dough containing rice flour, mud and plant
extracts as chemo-attractants and depth of
operation is maintained by plant fibre floats.
'Chhina jaal' is a type of hand lift net,
operated usually by women and children. A
type of barrier net fishing was observed at

open barrage shutters where nets are fixed
to catch fishes jumping against the flow.
Dynamite fishing, a destructive fishing
practice is rampant in Mahanadi particularly
in Sonepur which has fatal impacts on the
ichthyofauna of the river. Though gillnets are
extensively used, diverse traditional fishing
gears continue to prevail along Mahanadi.
Documentation of these gears and their
mode of operation hold significance as it
throw light on the traditional fishing
knowledge of the community and provide an
understanding on their cultural heritage.

FS OR 06
Fish
aggregation
structures:
an
adaptive strategy for sustainable
harnessing and conserving upland
ichthyofauna in Arunachal Pradesh
DEEPJYOTI BARUAH*, K. KUNAL, D. SARMA, P.
SARMA, P. DAS, A.K. SINGH
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Nainital, Uttarakhand, India; * deep_baruah@rediffmail.com

F

ish aggregating structures (Lipums) are
an important method of fishing on river
Shei at Basar area (27.998N and 94.7011E)
situated at mid-altitude 594-787 m msl in
West Siang district of Arunachal Pradesh.
Lipums are installed by aggregating stones
and boulders of river substratum, engrossing
2
an area of 1.5-2.0 m to lure fish in river
ecosystems naturally seeking for shelter,
protection from predators and in search of
food adhering to these substratums.
Selectivity of Lipums on river Shei can be
attributed to river characteristics, fish
diversity, fish behaviour and morphology,
habitat adaptability, the local community,
their skill and cost effectiveness. The wider
objective of fishing by Lipums is to conserve
the aquatic biota in terms by preventing the
illegal methods of fishing viz., dynamites,
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homemade electro-fishers, poisons and
chemicals. The river Shei is possessed by
multiple-ownership and each owner is
allotted a certain stretch of the river for
fishing and usage. The river is protected by a
local biodiversity conservation society
GUMIN RvGO KwLAJU (GRK) by restricting
Lipums as the only means of fishing. The
Lipums are operated during winter season
from November to February, whence the
water level recedes below 1 m depth, flow is
relatively less with slower fish movement and
feeding preferences. Fish harvesting from
the structure is done by two indigenous
bamboo made devices, the circular shaped
Eechir to encircle the Lipums and funnel
shaped trap Kabulu or Odur measuring 0.71.0 m in length and 0.08-0.20 m girth
diameter for retrieving the fishes alive and
intact. The relative abundance of aggregated
fishes was higher with those having inferior
or adhesive mouth viz., Garra spp.,
Pterocryptis indicus, Schizothorax spp.,
Channa spp. and prawns and sporadically
Neolissochilus stracheyi and lesser barils,
yielding an average catch of 2.5-12.0 kg per
Lipum. The river at Lipum sites remained
clear and transparent and most of the
essential water quality parameters were
within the optimum level concluding a good
health of the water body conducive for the
fish abundance and diversity. Overall, the
use of Lipums is an ancient tradition and is a
sustainable way of harvesting riverine
resources without damaging the river habitat.
Therefore, preserving and promoting this
sustainable method of indigenous fishing
practice is crucial for the protection of the
biologically productive and environmentally
unique water mass of the mountain
ecosystems of eastern Himalayas.

FS OR 07
Catch
retention
and
exclusion
characteristics of 40 mm square mesh
codend in trawls operated in Bay of
Bengal
R. RAGHU PRAKASH*, U. SREEDHAR, G.
RAJESWARI, M. SWAMY KUMAR
Research Center of ICAR- Central Institute of Fisheries
Technology, Visakhapatanam, Andhra Pradesh,
India;*drraghuprakash@gmail.com

S

electivity of trawl net is very poor, due to
which, large quantity of fish are
discarded. The discards often consist of
juveniles of commercially important species,
which may impact on the production of many
of the commercial species. Diamond mesh
codends are extensively being used in the
Indian trawl industry. The shape of the mesh
affects the selectivity of cod the codend. The
mesh lumen of diamond mesh closes up
under tension during towing operation and
prevents escapement of fish. In the square
mesh codends, the mesh remains open
facilitating escapement of juveniles and small
fishes. Knowledge on selectivity of codend
mesh size for the commercially important
species, in a given fishing area, is of great
significance in determining the judicious
exploitation of fish stocks. This study was
undertaken to assess the fish retention and
exclusion characteristics of trawls attached
with 40 mm square mesh codend operated in
Bay of Bengal. Square mesh codends of 40
mm were fabricated with 1.0 mm diameter
polyethylene (PE) netting. Experiments were
carried out onboard fishing research vessel
CIFTECH-I (15.5 m LOA; 122 hp engine) in
commercial
fishing
grounds
off
Visakhapatnam coast (17°40’-17° 42 lat.;
83°21’-83°30 long.), between 40 and 50 m
depth. A 26 m multi-seam demersal trawl
fitted with experimental square mesh codend
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was used and overall performance of the
codend during the experimental tows was
evaluated. Among the fishes caught, 81.4%
was retained in the trawl codend while 18.2%
was excluded. When the overall catch was
considered, 17.8% excluded while 82.2%
was retained. Characteristics of the species
retained and escaped from 40 mm square
mesh codend are detailed in the paper.

FS OR 08
Status of long line fishery off
Visakhapatnam coast, Andhra Pradesh,
India
1

1

SREEDHAR UTRAVALLI *, R. UMAMAHEWARA RAO ,
D. DHANUNJAYA1, NAGARAJA KUMAR MASULURI2
1

Research Center of ICAR-Central Institute of Fisheries
Technology, Visakhapatanam, Andhra Pradesh, India; 2Advisory
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Hyderabad, Telangana, India; *sreedharcift@gmail.com

T

his study aims to document the long line
resources and the variation in gear used
for long line fishing off the Visakhapatnam
coast. The study was conducted among a
sample of 193 long line units and 19
commercial ﬁshing voyages involved in long
line fishing of Visakhapatnam and Kakinada
fishing harbours. Field survey method was
adopted for data collection. Based on
species landed, the catch was grouped into
five categories viz., yellow fin tuna (Thunnus
albacares), skipjack tuna (Katsuwonus
pelamis), sharks (Carcharhinus sp.), Marlin
(Makaira indica) and sword fish (Xiphias
gladius). Yellow fin tuna dominated the catch
contributing to 46.5% of the total catch.
Marlins dominated the catches among
species other than tuna by sharing 43.7% of
the total catch, followed by sharks (32.5 %).
Skipjack tuna contributed about 14.3% and
Sword fish about 9.52% of the total catch.
The details about the species landed with

their hooking rates and the gear used are
described.

FS OR 09
Design and operation of shrimp
trammel nets from Inigo Nagar of
Thoothukudi, southeast coast of India
T. RAVIKUMAR*, T. XAVIER P. RAYAN, B.
SUNDARAMOORTHY, N. NEETHISELVAN
Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India;
*ctravi2001@gmail.com

T

rammel nets are being operated for
capturing coastal shrimps using FRP
vallams by the fishers of Inigo Nagar of
⁰
⁰
Thoothukudi (Lat 8 78’E; Long 78 16’N). This
paper deals with technical specifications and
operational details of trammel nets of
Thoothukudi. The nets were made up of
polyamide (nylon) multifilament webbing. The
outer panels of trammel net had a mesh size
of 265 mm while the inner mesh size varied
from 36 to 42 mm. Each net unit had 3,000
inner meshes in length and 65 meshes in
depth. The hanging coefficient of inner
webbing at head rope was 0.32 and at foot
rope was 0.34. The outer webbing had the
hanging coefficient of 0.64 to facilitate easy
access to the meshes of middle layer.
Polypropylene rope of 3 mm diameter was
used as head rope (single) and foot rope
(double). Plastic floats of 50x30 mm and
spindle shaped lead sinker of 20 g were
used. FRP vallams fitted with 10 hp Lambadi
outboard engines were used for operation of
this gear in fishing grounds at depth ranging
from 3 to 12 m. The fishers set this net
before sunrise and haul after a soaking time
of 3 h. The nets targeted shrimp and the
peak fishing season was from June to
August. The major species constituting the
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fishery were Penaeus monodon, P.
semisulcatus and Fenneropenaeus indicus.

juveniles of finfishes and shellfishes in the
coastal set bagnet fishery of West Bengal.

FS OR 10

FS OR 11

Experiments with T45 mesh windows at
the throat and in upper-lower belly of
coastal set bagnet

Effect of speed and warp length on
mouth opening of bottom trawl

AMRUTHA R. KRISHNAN*, N.A. TALWAR, SUMAN
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E

B

xperiments with T45 mesh windows at
the throat and in upper-lower belly of
coastal set bagnet were carried out as a
possible means to reduce discards and to
release the juveniles of finfishes and
shellfishes in the coastal set bagnet fishery
of West Bengal. Coastal set bagnet was
used with a 22 mm bar T45 mesh windows
inserted in the throat and 45 mm bar T45
mesh window in the forward part of upperlower belly with the same mesh size of
nominal T0 meshes at the throat and upperlower belly. A total of 48 hauls were made in
12 days of fishing trials. The soaking period
was fixed to six (6) hours for every day of the
experiment including the time of setting and
hauling. The results of this investigation
showed that the average catch of
experimental net was 24.48 kg/haul and that
of reference net was 31.96 kg/haul. The
average rate of discard was 3.17 kg/haul in
experimental net, while the corresponding
catch from reference net was 4.52 kg/haul.
There was no significant difference between
the average catch obtained from the
reference and experimental net during the
period of sampling at 5% level. T45 mesh
windows at throat and in upper-lower belly in
coastal set bagnet
may be a tool for
decreasing the discards and releasing

ottom trawling is one of the most
important fishing methods across the
world. In India about 35,230 trawlers of
various sizes are in operation. In the case of
trawling, probability of getting catch is directly
proportional to swept area and thus to the
mouth opening of the trawl. In the present
study, we tried to investigate the effect of
speed and warp length on the mouth opening
of 27 m bottom trawl, operated onboard
research vessel Matsyakumari-II, off Cochin.
Trials conducted with six acoustic sensors
(Make NOTUS, Canada) two each attached
to otterboard and wings, and one each to
the head rope and foot rope. Horizontal and
vertical mouth opening were recorded for
three different warp lengths (60, 70 and 80
m) at three different towing speeds viz., 2.9,
3.3 and 3.7 kn. At warp length, 70 m, the
2
mouth opening decreased from 60.66 m to
2
44.26 m with increase in speed from 2.9 to
2
3.3 kn and then increased to 59.26 m at 3.7
kn speed. Similar trend was observed for 80
m warp length, where values were 48.13,
2
36.55 and 51.11 m at speed 2.9, 3.3 and 3.7
kn respectively. In the case of 60 m warp
length, the mouth opening were 44.23 and
2
45.55 m at 2.9 and 3.3 kn respectively,
2
whereas it further decreased to 31.96 m at
3.7 kn towing speed. At 3.7 kn towing speed
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with 70 and 80 m warp length the opening
was maximum.

FS OR 12
Oceanographic determinants of suitable
habitat for yellowfin tuna along Indian
coast
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KUMAR, V.V. SINGH1
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T

he protection and conservation of fishery
habitat is a vital part of ecosystem
approach to fisheries management. It
recognizes that fish populations should not
be considered independently of their
environment. In this context, the present
study was carried out to understand the
spatial and temporal distribution of yellowfin
tuna
(Thunnus
albacares)
and
its
relationships with environmental variables.
The presence-absence data was collected
from hook and line operation carried out by
Fishery Survey of India (FSI) fishing vessels
during 2005 to 2012 along Indian coast
including Andaman sea. Satellite parameters
were extracted for respective latitudelongitude position were Chlorophyll (mg/m³),
0
Sea Surface Temperature (SST) in C, Sea
Surface Height anomaly (SSHa) in cm and
Eddy Kinetic Energy (EKE). A Generalised
additive modelling (GAM) using the binomial
distribution and logistic link function was
used to relate yellowfin tuna presenceabsence data and the explanatory variables.
This makes the presence or absence of fish
the nominal response variable explained
using a range of available satellite
parameters as explanatory variables. The

classification tree indicates that SSHa is the
most important explanatory variable. A high
probability of finding Yellowfin tuna is
obtained for samples with SSHa smaller than
4.48 cm and EKE larger than 0.055. The
study supports earlier findings of the Indian
National Center for Ocean Information
Services.

FS OR 13
Responsible fishing with lines and
gillnets- case studies from Kombudurai
and Tharuvaikulam fishing villages of
Thoothukudi coast, Tamilnadu
B. SUNDARAMOORTHY*, P. MUNIYAPILLAI, K.
HARSHA, M. SAKTHIVEL, RAMESH KUMAR, T.
RAVIKUMAR, G. SUGUMAR
Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamilnadu, India;
*b_sundaramoorthy@yahoo.com

T

he Code of Conduct for Responsible
fishing was introduced by FAO with a
view to ensure conservation, management
and development of living aquatic resources,
with due respect for the ecosystem and
biodiversity. This paper deals with the fishing
practices of Kombudurai and Tharuvaikulam
of Thoothukudi district in accordance with
Code of Conduct of Responsible Fishing
practices of FAO. In Kombudurai, one of the
promising coastal fishing villages, only
fishing lines meant for high value fishes are
operated, viz., three types of long lines and
four types of hand lines. Seer fish long lines,
carangid long lines and grouper long lines
are operated during summer months from
February to May. Long lines with hook size
ranging from 4 to 7 are being used to capture
large fishes. Hand lines are mainly targeting
seer fish, carangids, bait fishes and cuttle
fish. In Tharuvaikulam fishing village, fishers
mainly operate drift gillnets such as large
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meshed gillnets, half beak nets, flying fish
nets and full beak nets in deeper waters off
Nagapattinam and Kanyakumari coasts. Both
the fishing villages have adopted the
principles of responsible fishing orienting
their fishing towards target species thereby
reducing bycatch of non-target species and
juveniles, minimizing the environmental
impacts and energy use during fishing
operations.

FS OR 14
A new design for ring seine for greater
efficiency and durability
P.H. DHIJU DAS1*, LEELA EDWIN2
1
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2

T

he marine fisheries of Kerala is unique in
that it is a typical multi -species, multi-gear
tropical fisheries with a heterogeneous
management system. Mini purse-seine (ring
seine) was introduced in Kerala in the early
eighties by ICAR-CIFT to enable the nonmotorized traditional fishermen to counter the
strongly emergent mechanized /industrial
fishing in the state of Kerala. Unscientific
increase in the dimensions of the gear has led
to a drastic increase in fishing capacity. For
greater exploitation of the fishery, fishers
themselves increased the size of fishing gear
and in order to accommodate the huge gear,
catch and crew onboard; the craft size and
engine power had to be increased. Lack of
scientific approach in the enlargement of
fishing gear caused major problems to the
fishery like low sinking speed, high capital
investment, frequent wear and tear, high
operational cost etc. Low sinking speed results
in the escapement of shoals from below the
net. Successful commercial exploitation of

active pelagic shoals require ring seine with
high sinking speed. Low load bearing capacity
near the bunt portion and attack by dolphin and
puffer fish in the upper panels of the net are
serious threats to ring seine operation resulting
in loss of fishing days and increase in
maintenance charges. In this context, an
attempt is made to propose a design of ring
seine made of a combination of new
generation materials like ultrahigh molecular
weight polyethylene (UHMWPE), sapphire
and bite resistant polyethylene in place of
conventional polyamide for sustainable
exploitation of the small pelagic fishery. As per
theoretical calculation, new design resulted
in 45% lesser weight and 62.60% higher
sinking speed than the conventional ring
seine of 22 mm mesh size. Durability of the
new gear is anticipated to be 2-3 times more
thereby bringing about 60.43% lesser carbon
emission than conventional polyamide ring
seine.

FS OR 15
Development of jelly fish
device (JFED) for stake nets

excluder

B. MANOJKUMAR*, C.G. RAKESH, DEVIKA PILLAI
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *manojkumarbnair@yahoo.com

I

ntrusion of jelly fishes into the backwaters
of Kerala is a phenomenon occurring every
year during the pre-monsoon season (March
to May) and may extend up to the beginning
of June. The high salinity prevailing in the
backwater during this period is considered as
the reason for this massive intrusion. The
blooming of jelly fish hampers the fishing
activity of traditional fishers of the area.
Among the various gears operated in the
lake, stake net is a very prominent fixed gear
operated during the low tide, trapping the
fishes which pass through them in the water
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flow. The fishers find it very difficult to
operate their stake nets when jelly fishes
proliferate in the lake. Within minutes of
setting the net, it gets filled up with jelly fish.
This often results in the net getting
destroyed, stakes getting damaged, wastage
of human effort and time, wastage of catch
and other related economic losses. Fishers
in the area are thus unable to operate the
stake nets during the period. In order to help
the fishers to operate the stake nets during
this period, a Jelly Fish Excluder Device
(JFED) was designed, developed and tested.
The device could successfully exclude jelly
fishes from the stake net. While there was
about 99% exclusion of jelly fishes from the
net fitted with the device, the control net got
filled up with the jelly fish within minutes and
hauling up of the net became extremely
difficult. This simple cost effective and easy
to operate device will be of help to fishers in
operating stake nets round the year.

FS OR 16
Square mesh codends for selective
trawling: An Indian perspective
V.R. MADHU*
ICAR–Central Institute of Fisheries Technology, Kochi, Kerala,
India; *madhucift@hotmail.com

B

ycatch, which includes non-target
organisms that are caught during the
capture process, is a major problem faced by
fisheries, world over. Among the different
strategies to reduce the incidence of bycatch,
modifications made to the gear to reduce
juveniles are very significant. The total
bycatch in Indian fisheries was estimated at
58,000 tonnes, which formed about 2% of
the total landings. Trawling, though
contributes significantly to the marine
production of India, about 56% of the total

catch of trawlers is bycatch. This bycatch
often comprises of juveniles of commercially
important species targeted by trawls and
other gears. A large number of bycatch
reduction devices were designed and field
tested in the Indian scenario, among which
the square mesh codends were found to be
very effective. ICAR-CIFT has successfully
demonstrated the utility of square mesh
codends in Gujarat, Maharashtra and Kerala
and use of these codends are now
mandatory in these states. Though selection
parameters for different codends (shape,
size etc.) are available, a meta-analysis on
these results is lacking in India. Trawls,
target many resources with varying lengths
of capture and hence an optimal mesh size
to be used will be a tradeoff between
different factors like the length at first sexual
maturity, the economic value of the targeted
species group and the size and shape
consideration of the codend itself. Deriving
the best mesh size for the codends hence
becomes complicated. This study attempts to
optimize the codend mesh size/shape for
trawl resources along the Indian coast.
Results from 64 selectivity studies on
codends carried out along the Indian waters
were used. The different species for which
selection parameters were available were
grouped based on their shape, length-girth
relation and the average economic value for
the respective species was also considered.
The comparative evaluation of L50 values
showed that use of square mesh codends
increased the L50 by 2-28%. Most of the
fishes studied, belonged to the ‘slender’
category, for which square meshes are very
effective. The only data available in the ‘flat’
category was for Cynoglossus sp. The study
shows that rather than a single mesh size;
codend mesh sizes should vary depending
on seasons to sustainably and effectively
capture trawl resources along the Indian
coast. The method and the results of the
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study and its implications are discussed in
the paper.

FS OR 17
Role of artificial reefs in improving
coastal productivity, conservation and
energy efficient fisheries
JOE K. KIZHAKUDAN*, SHOBA JOE KIZHAKUDAN, R.
GEETHA, S. MOHAN, S. POOVANNAN, A. KAMAL
BASHA, R. SUNDAR, ABBAS A. MOHAMMED
Research Centre of ICAR-Central Marine Fisheries Research
Institute, Chennai, Tamil Nadu, India; *jkkizhakudan@gmail.com

A

rtificial reefs are modified FADs set on
the sea bed to promote habitat recovery
or development and enhancement of the
growth of marine benthic flora and fauna.
Artificial reef technology has been used
widely across the globe for both habitat and
ecosystem enhancement and commercial
fishery enhancement. The materials used for
artificial reef construction are variable like
concrete, steel and glass-reinforced plastic.
In India, Tamil Nadu has, in recent years,
become a major player in the practice of
artificial reef deployment in coastal waters,
under technical guidance from ICAR-CMFRI.
Artificial reef modules made of concrete have
been deployed in about 50 sites along the
Tamil Nadu coast, under different schemes
during the period 2009-2016. We present
here, as a case study, the impact of artificial
reef deployment in the coastal waters of
Kovalam fishing village in Kancheepuram
district of Tamil Nadu. Comparison of fish
landings before and after reef deployment
indicates improved catch of certain groups of
fishes like perches and carangids. The direct
beneficiaries are the artisanal hook & line
fishers. Aggregation of breeding fishes and
juvenile recruitment in the reef area is
immense. The reefs also aggregate bait
fishes which help the fishermen to carry out

live bait fishing of economically valuable
pelagic fishes slightly offshore. Underwater
observations indicate aggregation of fish
groups like groupers, pig-face breams,
snappers, carangids, cardinal fishes, damsel
fishes, angel fishes, scorpion fishes, rabbit
fishes, and fusiliers. The reefs are also major
settlement sites for benthic fauna including
crinoids, urchins, starfishes, soft corals,
acorn barnacles, mussels, giant clam, and
oysters. On the economic front, while reef
fishing has considerably reduced scouting
and fishing time, as well as diesel
consumption, the quality of the fishes caught
from the reefs has induced higher demand
and better price in local markets.

FS OR 18
Development of low drag trawls for
energy efficient fishing
M.P. REMESAN1*, V.R. MADHU1, P. PRAVIN2
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T

rawling is the most energy intensive
fishing method and fuel cost alone
constitute
upto
75%
of
operational
expenditure.It was reported that to catch one
kilogram of fish, trawling requires 0.8 kg of
fuel. Drag is the single most important factor
contributing to the fuel consumption and
thereby energy efficiency and profitability of
trawl operations. Drag of trawl depends on
factors like the design and rigging of the net
and the operating conditions. According to
Wileman (1984), the warp contributes 5%,
sweeps-4%, otterboards-20%, floats-3%, foot
rope-10% and netting- 58% to the total drag.
Use of smaller otterboards, adoption of
optimized towing speed, thinner twines and
large mesh size to reduce twine surface area
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and opting selective shape of the mesh can
bring down the drag and fuel consumption.
Similarly, drag reduction is achieved by
adopting optimized trawl design with special
features. Cutaway top belly shrimp trawl is
an example of design improvement for drag
and bycatch reduction. Estimation of drag of
commercial trawls in Kerala reveal that it
ranges from 1.37 to 48.94 kN and it is more
for fish trawl, followed by cephalopod and
least for shrimp trawl. Stronger materials will
permit the use of thinner twines, leading to
less twine area for trawl fabrication.
Comparative trials carried out with 24.47 m
fish trawls made of high density polyethylene
(HDPE) and ultra-high molecular weight
polyethylene (UHMWPE) revealed that the
average reduction in drag of UHMWPE trawl
was 17% with an average reduction in fuel
consumption by 10%. The fuel consumption
per kilogram of fish captured was estimated
as 2.9 liters for HDPE trawls and 1.9 liters for
UHMWPE trawls. It is concluded that
material
substitution,
coupled
with
improvement in trawl design can help
significantly in reducing the drag and fuel
consumption to improve the economic
feasibility of trawl operations. Besides, by
reducing the fuel consumption, a drastic cut
in carbon emission can be made.

FS OR 19
Species composition and juvenile
incidence in small mesh ring seine
operated off Cochin, Kerala
1

2

2
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R

ing seine is the most important and
widely used fishing gear by motorized

fleets along Kerala coast. It is locally known
as ringuvala or kudukkuvala or ranivala or
choodavala at different regions along the
Kerala. A recent development in the ring
seine fishery is the use of small mesh (8-10
mm size) gear operated in the near shore
area at 13-18 m depth using plank built
canoes of 9.6-12 m LOA. To assess the
species composition and juvenile incidence
in small meshed ring seine, a fishing village
namely Chellanam located in southern part
of Ernakulum District was selected. The
village had as many as 55 small meshed ring
seine units and three medium sized units. A
detailed study was conducted to assess the
species diversity, species composition, total
catch and juvenile catch by small meshed
ring seines operated in this area. Estimated
total landings during the study period was 9.8
t. Of this, of 6.7 t was juveniles, viz., 68.21%
of the estimated total landings was juveniles
of which oil sardine formed 5.1 t by weight
contributing to 76.11% of the juvenile catch.
From the small meshed ring seine catch, 61
species were identified and recorded which
include 53 species of fin fishes (belonging
to 22 families), 5 shrimp species, one crab
species and one cuttle fish species. Catch
composition reveals that oil sardine,
Sardinella longiceps forms 52% of the
observed landings followed by Ambassids.
Mesh size regulation of the gear would
prevent juvenile fishery.

FS OR 20
Fishing using lights in
Karnataka – a boon or bane?

coastal
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he attraction behaviour of fishes to
moonlight during the nights immediately
preceding and following the full-moon period
was known to fishers and night fishing during
this period was a common practice. This
behaviour of the fish was gainfully adopted
by fishers and fishing using lights onboard
large mechanized fishing vessels has
become popular along coastal Karnataka.
Low voltage electric bulbs and tube lights
used earlier have now been replaced with
high power CFL bulbs to aggregate fishes. A
single vessel fitted with 15 such bulbs
emitting a total light intensity of 1500 watts
was operated in 2013 and aggregations of
large sized fishes (scombroids, carangids,
halfbeaks, barracudas, perches, mackerel,
moonfish, etc.), ranging from 10-12 t were
observed. The bumper catch encouraged
more than 70% of the purse seiners
operating in Karnataka to take up light
fishing.
Several improvisations and
modifications were made in the light source
and number of bulbs used, duration of fishing
and the type of purse seines used. Presently,
a vessel uses a combination of 8 metal
halide lamps, 6 halogen bulbs and 30 tube
lights, all powered by a 25 kW generator;
uses large meshed purse seines and
operates at depths ranging from 60-150 m.
Such operations have resulted in increased
fish catches but have led to selective
removal of large sized fishes (2+ year old
fishes). Large pelagics have longevity of 4 to
8 years and in effect, such type of fishing
over a long period, will ultimately lead to
recruitment as well as growth overfishing and
result in depletion of stocks. Concerns on the
unsystematic and unrestrained expansion of
‘light fishing’ by purse seines have been
raised in various forum and regulatory
measures in the memorandum issued by the
DADF has been adopted in toto by the
Government of Karnataka.

FS OR 21
Ultra
High
Molecular
Weight
Polyethylene
(UHMWPE):
New
generation netting material for energy
and resource conservation in fisheries
SALY N. THOMAS*, M.P. REMESAN, LEELA EDWIN
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *salynthomas@gmail.com
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nvention of synthetic fibre was a major
development which revolutionized the
th
century,
fishing industry. By mid-20
synthetic fibres have replaced natural fibres
in fish netting and ropes. Ultra-high
Molecular Weight Polyethylene (UHMWPE)
fibre available under the trade names
Dyneema® / Spectra is a recent introduction
in the fishing sector. Dyneema®, the
strongest manmade fibre, was invented by
DSM,
Netherlands
in
1974
and
commercialized in 1990. Among many
applications, due to its excellent strength,
this fibre is best suited for ropes, trawls,
purse seines and lines. UHMWPE fibre has a
low weight/strength ratio, by which, a thinner
material (1/3rd of nylon) can be used for
fishing
purpose
thereby
considerably
reducing drag. Though manufacturers claim
upto 40% savings on fuel, it was not tested in
India. For the first time in India, ICAR-CIFT
took up a study in collaboration with DSM
India and Garware Wall Ropes Ltd., and
proved that use of UHMWPE trawls reduced
drag by 15% reduction and a 10% saving on
fuel in comparison to PE trawls. Since the
material has low elongation (<5%) and do not
shrink in water, mesh size remain intact
allowing better filtration and reduction in
bycatch. In purse seining, UHMWPE fibre
facilitates good water filtering, reduced drag
and faster sinking of the net. Designs with
substantial weight reduction and faster
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sinking speed by substituting certain portions
of nylon mini purse seine with UHMWPE
were developed by ICAR-CIFT. Although
empirical results show better performance,
trials are to be carried out to get real time
results. As the material is highly bite
resistant, depredation problem by puffer fish
and dolphin can also be prevented.
UHMWPE ropes can be used in trawling to
substitute wire ropes which helps in weight
reduction, drag reduction, fuel saving and a
clean catch devoid of oil and grease
contamination. Fishing trials conducted by
ICAR-CIFT using UHMWPE rope of 12 mm
dia. for the past five years, proved it as a
very good substitute to steel wire rope.
UHMWPE webbing is a very good choice for
cages by providing better water exchange
and low resistance. Thus UHMWPE is a
‘green fibre’ for the fisheries industry of the
Country for energy saving and resource
conservation.

FS OR 22
Enhancing energy efficiency through
hull form optimization in deep sea
fishing vessel design
M.V. BAIJU*, V. VIPIN KUMAR, LEELA EDWIN
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; * vishnubaiju@yahoo.com

F

uel consumption is the most decisive
operational parameter deciding the
profitability of a commercial fishing vessel.
An all India survey conducted by ICAR-CIFT
on the commercial fishing vessel designs
reinforced the need for fuel saving. This work
attempts to reduce resistance and optimize a
hull form for a fuel efficient combination
fishing vessel. The effect of optimization of
hull form of a deep sea fishing vessel to
reduce resistance is discussed in this paper.
Computational Fluid Dynamics is utilized to

simulate the vessel and arrive at the
resistance at various operating speeds
scientifically. Model testing to verify this
resistance values and also to assess the
maneuvering behaviour of deep sea hull form
is described. It is very important to select an
appropriate main engine and reduction gear
box to arrive at fuel efficiency. The
introduction of bulbous bow in the forward
hull bottom reduces wave resistance. A kort
nozzle around the propeller increases the
thrust during fishing. A deep sea fishing
vessel hull was developed and constructed
and trials were carried out to prove the fuel
efficiency by various steps.

FS OR 23
Demonstration of off-bottom trawl
systems (OBTS) in coastal waters of
Goa, India as an ecofriendly trawl
design
S. CHINNADURAI1*, G.B. SREEKANTH2, R.K.
RENJITH1, PARAS NATH JHA1, V.R. MADHU1, M.P.
REMESAN1
1

ICAR- Central Institute of Fisheries Technology, Kochi, Kerala,
India;2 ICAR- Central Coastal Agricultural Research Institute,
Goa, India; *chinnaduraitvl@gmail.com

M

arine capture fisheries contributes
significantly to the economy of Goa.
Though bottom trawling is a widely practiced
fishing method, it often affects the benthic
ecosystem adversely. In this context, offbottom trawl system (OBTS), an ecofriendly
trawl design compared developed by CIFT
was demonstrated in Goa. The operational
efficiency of a 22 m high density
polyethylene (HDPE) OBTS fitted with 65 kg
suberkrub otter boards was tested on-board
mechanized trawlers along the coastal
waters off Chapora, Goa. Five hauls of one
hour duration each were carried out at 10 to
12 m depth zone. A total of 43 different
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species of finfish and shellfish were present
in the catch. The absence of bottom dwelling
organisms
like
shrimp,
squilla
and
gastropods which are generally encountered
in bottom trawls was conspicuous in OBTS.
The off-bottom fishes contributed 83% and
pelagic fishes contributed 17% of the total
catch in the OBTS. The CPUE for the 22 m
OBTS was 15.5±6.9 kg/h. The top five
species caught in the OBTS were Alepes
kleinii (31.11%), followed by Alepes djedaba
(15.6%), Atule mate (12.07%), Otolithes
ruber (4.32%) and Megalaspys cordyla
(3.04%). The results of this study show
OBTS as a potential gear which can replace
the deleterious bottom trawls in non-shrimp
seasons for capture of off-bottom species
with minimum impact to the benthic
ecosystem.

Catch is contributed by six major groups viz.,
non-penaeid prawns (41.3%), bombay duck
(32.1%), coilia (5.5%), penaeid prawn
(4.5%), silver pomfret (2%), and ribbon fish
(1.3%) which are the targeted species.
These six groups together contributes to
about 87% of the total dolnet catch and the
rest 13% is constituted by 53 groups/species
which mainly include clupeids, sciaenids,
catfishes, sharks, rays, skates, unicorn cod
etc, which can be considered as bycatch.
Due to its demand and economic
importance, bycatch is also landed at the
landing centers. Percentage of juveniles in
the catch was high for all the commercially
important species and highest during the
months of April and May.

FS OR 24

Fishing complement of mangrove
habitats around south Andamans

Catch and bycatch composition from
dolnets of Maharashtra
R. RATHEESH KUMAR*, VEERENDRA VEER SINGH,
A.P. DINESHBABU, ANULEKSHMI CHELLAPPAN, S.
RAMKUMAR, K.V. AKHILESH, AJAY D. NAKHAWA,
SANTOSH BHENDEKAR
Research Centre of ICAR- Central Marine Fisheries Research
Institute,
Versova,
Mumbai,
Maharashtra,
India;
*ratheeshkl4u2@gmail.com

D

olnets are operated extensively in areas
with strong tidal currents along the
northwest coast of India. As per CMFRI
Marine census 2010, Maharashtra state
having the maximum number of stationary
bag nets (dolnets), majority of which are
operated along Palghar, Thane and Greater
Mumbai districts. A study was conducted to
understand
the
catch
and
bycatch
composition along with the size composition
in the single day dolnets of Maharashtra.
The average catch rate was around 34 kg/h.

FS PO 01

ALURI SWAPNA, S. VENU*
Department of Ocean studies and Marine Bology, Pondicherry
University Port Blair Campus, Andaman and Nicobar Island,
India; *s.venu1974@gmail.com

T

he craft and gears along the mangrove
habitats were studied. Traditional crafts
were the most important and commonly
operated fishing crafts (locally called as
dongi) compared to motorized crafts.
Traditional crafts were recorded in all
stations,
except
Beodanabad,
while
motorized crafts were recorded from
Manjery, Chouldary, Sippighat and Shoal
Bay. Highest number of fishing crafts was
recorded from Shoal Bay. The fishing gears
recorded in the study area included cast net,
gillnet, hook & line, scoop net, trap, crab rod,
crab net and longlines. The highest catch
was recorded from cast net (13086
kg/9140.7 kg) during the study (201213/2013-14) followed by crab rod (3449
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kg/4235.4 kg) and least from crab net (9 kg/4
kg). There was comparatively higher catch
recorded from all gears during 2012-13 than
2013-14 except for crab rod. The gear wise
catch per effort during the study showed
much annual variation. However, longlines
have shown wide variation in the yearly catch
per effort as 2012-13 recorded high catch per
effort (2.94) than 2013-14 (1.98). Highest
catch per effort was recorded from longlines
followed by crab rod and lowest from crab
net. High catch per effort of cast net, hook &
line and longlines was recorded during 201213 than 2013-14. While gillnet, crab rod and
crab net have shown higher catch per effort
during 2013-14 than 2012-13. Cast net was
the most frequently used gear; it recorded
average catch per effort during the study
period. The dominance of traditional crafts
over motorised crafts was due to the
entangled masses of mangrove strands
which cause difficulty in operation of
motorised boats. Besides, low depth and
fishing as a source of food requirement could
be reasons for preference of less crafts.
Thus a continuous analyses of the fishery of
these important coastal ecosystem and
seasonal comparison is required to
understand more on the exploitation levels
for maintaining a sustainable exploitation.

FS PO 02
A preliminary study on the fishing
crafts from Junglighat fish landing
centre, south Andamans
B. SANTHOSH RAM, RAVI RANJAN KUMAR,
BITOPAN MALAKAR, S. NARAYANI, ALURI SWAPNA,
S. VENU*
Department of Ocean Studies and Marine Biology, Pondicherry
University, Port Blair Campus, Andaman and Nicobar Island,
India; *s.venu1974@gmail.com

T

he fisheries sector in the Andamans is
underdeveloped compared to mainland
India. A total of 76 traditional crafts, 100
motorized crafts and 24 mechanized crafts
were examined from Junglighat fish landing
centre to get a profile of the fishing crafts of
south Andamans. Most of the traditional
crafts were of 7-9 m Length Over All (LOA)
followed by 4-6 m LOA and few were of 10-12
m. LOA of motorized crafts, ranged between 715 m while 13-15 m were common. Majority
of mechanized crafts, was of 19-21 m LOA
followed by 16-18 m while few were of 13-15
m LOA. Wood was the common material used
for traditional and motorized crafts.
Mechanized crafts were made of iron and
steel. Maximum fishermen used 14 hp
Kirloskar engine in mororized crafts while in
mechanized crafts, 120 hp Ashok Leyland
engines were popular. GPS, compass,
mobile phone, chart and echo sounder were
available in all the mechanized as well as
some motorized crafts under study.
Endurance of traditional crafts was 3-4 days,
7-9 days for motorized boats and 31-33 days
for mechanized boats. Traditional crafts were
generally operated within 5 km from the
shore whereas motorized crafts operated up
to 240 km and mechanized crafts beyond
241 km. Main fishing grounds where
traditional boats operated were North Bay,
Chattam
and
Carbyns
Cove
while
Chidiyatappu, Havelock and Radhanagar
were the regular grounds of motorized boats
and Hut Bay, mechanized boats operated at
Great Nicobar and Katchal. Fishing industry
in Andaman and Nicobar Islands is in a
growing stage. Therefore, continuous
monitoring and implementation of proper
management measures in this sector will
help in a sustainable marine fishery.
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FS PO 03

FS PO 04

Species composition and temporal
variation of trawl bycatch in fishing
grounds off northern Andhra Pradesh,
western Bay of Bengal

Does the multi-component structuration
of bycatch assemblages delineated by
diversity indices, change with differing
mesh sizes? - A comparative study
using codend mesh sizes along
Veraval, north west coast of India

PRALAYA RANJAN BEHERA*, SHUBHADEEP
GHOSH, M. MUKTHA, M. SATISH KUMAR, M.
JISHNU DEV
Regional Centre of of ICAR-Central Marine Fisheries Research
Institute, Visakhapatnam, Andhra Pradesh,India;
*beherapralaya213@gmail.com

T

he by-catch composition, catch rates of
major species in the by-catch and its
seasonal variation were studied from 53 trawl
hauls of a commercial shrimp trawler for the
period from December 2013 to December
2014. From 330.036 kg of bycatch, 27,854
specimens were obtained belonging to 248
taxa (89 families) from which 216 were
identified up to species level. Contribution of
teleosts and invertebrates to the total bycatch biomass was 87.49 and 11.48% while
number wise it was 86.83 and 13.05%
respectively.
Portunidae,
Carangidae,
Penaeidae,
Sciaenidae,
Apogonidae,
Engraulidae,
Synodontidae
and
Leiognathidae were the eight most speciose
families accounting for 41% of the species.
Photopectoralis bindus was the most
numerically abundant (16.92%) species.
Mean catch rates of total by-catch differed
significantly between seasons with higher
catch rates in post fishing ban period for
biomass and number. Seven teleost and four
invertebrate species had mean catch rates
during post-fishing ban period, while one
each had higher catch rate during pre-fishing
ban period. Increase in codend mesh size of
shrimp trawls, seasonal closure of trawl
fishery and more importantly reduction in
effort are the possible ways for reducing
bycatch in shrimp trawls.

V.R. MADHU1*, SATYEN KUMAR PANDA1, B.
MEENAKUMARI 2
1

ICAR-Central Institute of Fisheries Technology, Willingdon
Island, Kochi, Kerala, India; 2National Biodiversity Authority, 5th
Floor, TICEL Bio Park, Taramani, Chennai, Tamil Nadu, India;
*madhucift@hotmail.com

T

he multi-component structure of bycatch
species diversity generated by bottom
trawling along Veraval coast, with three
codends of mesh sizes 20, 40 and 60 mm
was studied. Four components of diversity
with their respective indices were analyzed
simultaneously to elucidate the bycatch
species diversity i) Number of species
(number of species in each haul (S) and
Margalef index (d)) ii) Evenness (Heip index,
Berger-Parker Index (BP) and Smith and
Wilson (Evar)) iii) Heterogeneous indices
(Shannon-Wiener (H′)(loge), Simpson diversity
(1- λ), Hill’s (N1) and Hill’s (N2) iv) Indices
based on species Taxonomy (Taxonomic
diversity (Delta), Taxonomic distinctness,
(Delta*), Average Taxonomic distinctness
(Delta+), Total Taxonomic distinctness
(sDelta+),
Variation
in
Taxonomic
distinctness
(Lambda+),
Average
Phylogenetic
diversity (Phi+) and Total
Phylogenetic diversity (sPhi+). Principal
Component Analysis (PCA) based on
Spearman’s rank correlation coefficient was
used to find the empirical relationship among
the
different
indices
representing
components of diversity. The empirical
values for the different indices for three mesh
sizes along with the species composition
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were also worked out and compared. Our
results showed that the 16 indices of
diversity studies can be grouped into 8
complimentary group(s) of diversity i) N1, N2,
Heip, 1- λ and H′ (loge) ii) S, sDelta+ and sPhi+
iii) Phi+ iv) BP v) Evar vi) d and Delta vii)
Delta* and Delta+ and viii) Lambda+.
Significant difference (p<0.05) were found to
exist between the different trawl systems in
the mean diversity values except for
Taxonomic diversity, Taxonomic distinctness
and average taxonomic distinctness. Species
composition showed that there was not much
difference in the species that was captured
by the different trawl systems. The study
concludes that bycatch diversity is of a multicomponent nature and simultaneous analysis
of different indices based on richness and
taxonomy is essential to capture the different
facets of bycatch diversity. This study is one
of the first of its kind along the Northwest
coast of India that studied the multicomponent structure of bycatch diversity and
can be used as a benchmark data for
evaluating the biodiversity level impact of
different trawl codend mesh sizes along
Northwest coast of India.

FS PO 05
Development of a grid for separation of
squilla
from
shrimp
catches–
preliminary results
V.R. MADHU*, PARAS NATH JHA, M.P. REMESAN
ICAR-Central Institute of Fisheries Technology, CIFT Junction
Matsyapuri, Willingdon Island, Cochin, India;
*madhucift@gmail.com

S

hrimp trawling contributes significantly to
the total marine fish landings along
Indian coast. But, the generation of bycatch
is often high and about one third of the fauna
caught, are discarded during trawling for
shrimps. Changes are made to the

shape/size of the codend and mechanical
structures (grids) are introduced, to exclude
non-targeted catch. Along Kerala coast, the
abundance of shrimp and squilla coincides
and it becomes difficult to segregate the
shrimp from squilla which forms a discard.
An oval shaped grid made of stainless steel
was developed based on the premise that
squilla would swim up and enter the upper
codend whereas shrimps would enter the
lower codend through the grid spaces. The
lower part (65% of the total height) of the grid
had horizontal rods of 4 mm Ø spaced at 25
mm distance and upper part (35% of total
height) formed a free space for the squilla to
swim and enter the upper codend. The upper
and lower parts of the grid ended into
separate codends. A 27 m shrimp trawl was
rigged with the grid and field trials were
carried out off Cochin. A method was also
developed for deriving the selection
properties of the grid by in-situ method by
simulating the free fall of individuals of the
respective species used for study. A total of
13 hauls were tried using the gear and CPUE
-1
The upper codend
was 5.75 kg.h. .
-1 ,
recorded a CPUE of 3.88 kg.h. while it was
-1
only 1.76 kg.h. in the lower codend.
Anchovies (26.47%), pomfrets (24.8%),
shrimps (13.58%), squids (11.03%), croakers
(8.11%), carangids (5.2%), leiognathids
(1.9%) and squilla (8.73%) formed the major
catch. The L50 values for P. stylifera were 95
mm and 105 mm respectively for the 22 and
25 mm spaced grids. The L50 values for M.
monoceros were 113 mm, 128 mm and 129
mm respectively for the grid spacings of 22,
25 and 30 mm. The L50 values for squilla was
lower than the shrimp species viz., 82 mm in
22 mm grids and 96 mm in 25 mm spaced
grids. It shows that these spacing would not
be enough for the separation. Grids with
spacing of 25 mm and individuals of squilla
with L50 more than 13 cm would be required
for effectuating the separation of species.
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On-field experimental trials using grids with
different spacing are required before the
results can be up scaled for experimental
trials in commercial trawls.

FS PO 06
Bycatch and discards in stake nets off
Kumbalam, Cochin backwaters, India
H. JISHA1, SALY N. THOMAS 2*, K.T. THOMSON1
1

School of Industrial Fisheries, Cochin University of Science and
Technology, Kochi, Kerala, India; 2 ICAR-Central Institute of
Fisheries Technology, Kochi, Kerala, India;
*salynthomas@gmail.com

S

take nets are important gear used for
exploiting the brackish water prawn
fishery of Kerala.
Consequent to the
uncontrolled proliferation of these nets, Govt
of Kerala stopped issuing fresh licenses from
1983 onwards to install stake nets. These
nets were reported to be a threat to the
fishery as huge quantity of juvenile are
caught. Though codend mesh size of the
gear was optimized as 24 mm by ICARCIFT, the mesh size has been reduced over
the years. In this context, an effort has been
made to study the catch composition, and
bycatch characteristics by selecting 11 stake
nets operated off Kumbalam in Cochin
backwaters. The species composition and
size composition of catch, bycatch and
discards were recorded fortnightly for 12
months from January to December 2012.
The mesh size of the gear was six mm which
is extremely small in size. Prawns constituted
98% of the catch while the rest was crabs
and finfishes. Metapebaeus dobsoni was the
dominant prawn species (91%), followed by
M. monoceros, Fenneropenaeus indicus, and
Penaeus monodon. Finfish catch composed
of 38 species representing 24 families and
six orders. Species belonging to the genus
Anchoviella,
Ambassis,
Cynoglossus,

Platycephalus and Leiognathus were the
commercially important finfishes in the catch.
Crabs were represented by Portunus
pelagicus and Scylla serrata. Length
frequency analysis showed 80% of the catch
falling under the term `juveniles’. Finfishes,
crabs and juveniles of prawns were grouped
under bycatch. Targeted catch formed only
13% of the total catch and the ratio between
targeted catch and bycatch was 1:6.
Discards included organisms which had no
market value. Mastacembelus armatus, a
snake-like fish locally known as thondi was
the major species discarded. Stomatopods,
bivalves, jelly fish and puffer fish formed the
other discards. The present study once
again confirms the earlier reports of the
devastating effect of the stake nets on the
ecosystem. Despite the Expert Committee
constituted by Government of Kerala in 2001,
recommended, phasing out of the stake nets
in the state by 2015, the continued operation
of even the unlicensed stake nets; and the
use of codend mesh size of six mm are
serious problems to be addressed for the
sustenance of the brackish water prawn
fishery.

FS PO 07
Quantitative and qualitative assessment
of hook and line fishery in estuaries of
Goa: a preliminary analysis
G.B. SREEKANTH1*, V.R. MADHU2, PARAS NATH
JHA2, SALY N. THOMAS2
1

ICAR–Central Coastal Agricultural Research Institute, Ela, Old
Goa, India; 2ICAR-Central Institute of Fisheries Technology,
Kochi, Kerala, India; *gbsree@gmail.com

T

he state of Goa has huge potential for
recreational hook and line fishery.
Traditionally, the hook and line fishing is
carried out in the Zuari and Mandovi
estuaries with an estimated total area of 60
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km . This study was carried out to assess the
hook and line fishery practised in the
estuaries of Goa. A total of 250 fishers were
interviewed with the help of pre-tested
questionnaires during January 2016 to May,
2017. The study revealed that 32% of the
fishers used FRP or wooden boats of Length
Over All (LOA) ranging from 8-12 m for
fishing. Majority of the fishers (>70%) used
rod and line with a baited hook for fishing
and about 80% of these fishers used dead
or artificial baits and the rest used live baits
for luring. August to November is reported to
be the best season for fishing. The target
size of the catch varied between 50 and 150
cm. The catch is often used for own
consumption (70%) and only 30% of the
catch is sold in the local market. There are
active (at least two complete operations in a
week) and occasional recreational fishermen
(twice in a month) in the state. Cost of the
fishing gear varies from Rs. 1000-10000 with
an average individual cost of Rs. 2800. It
was observed that operation of speed boats
in the estuaries was a major hindrance to the
fishing operations. Operation of gillnets
(according to 55% of the respondents) and
plastic waste accumulation (65% of the
respondents) also created disturbance to
fishing. The duration of fishing operation
ranges from 2 to 8 h with an average
duration of 3.5 h. The catch per unit of effort
(CPUE) ranged from 0.1 to 30 kg/h and the
average CPUE was estimates as 4.1 kg/h. A
total of 71 finfish species and 3 shellfish
species contributed to the fishery. Since Goa
is a famous tourist centre, availability of
species apt for recreational fisheries, the
estuarine regions of Goa can be developed
into a suitable area for recreational fisheries.

FS PO 08
Preliminary results of the trials using
square mesh panels in trawl codend
along Cochin coast, Kerala
P.A. NASEEBA1, V.R. MADHU2*, B. MANOJ KUMAR1,
LEELA EDWIN2
1

Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi , India; 2 ICAR-Central Institute of Fisheries Technology,
Kochi, Kerala, India;*Madhu.VR@icar.gov.in

B

ycatch is an important issue in shrimp
trawling. The ratio of shrimp to bycatch
generated during shrimp trawling is reported
to be as high as 1:7 along the South west
coast of India. Increasing the size or shape
of the meshes of the codend is often
attempted to improve the selectivity of the
gear. This study reports the preliminary
results of the trials carried out using square
mesh panel in a shrimp trawl. The study was
conducted onboard Departmental Vessel FV
Matsyakumari-II of ICAR-CIFT, during
November 2016 to May 2017, in the
commercial fishing grounds of single day
fishing trawlers. The depth of the trawling
area was between 10 and 30 m. The
experimental net consisted of a 40 mm
square mesh panel of (1x1 m) dimension,
which was approximately 8.5% of the total
area of the codend, inserted on the dorsal of
the forward part of the codend. The opening
of the panel was covered using 10 mm
polyamide webbing to quantify the escapees.
A total of 15 valid hauls were carried out
using the experimental net. The average
catch was 6.23 kg/h and the mean
escapement from the square mesh panel
was 0.15 kg/h (3.38% of total catch). The top
five species that escaped through the
meshes of the square mesh panel were
Ambassis
gymnocephalus
(26.94%),
Stolephorus sp. (21.65%), Metapenaeus
dobsoni
(13.59%),
Oratosquilla
nepa
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(7.06%), and Alepes kleinii (6.45%). The
implications of the results and the
recommendations for optimum mesh size to
be used in the panels are discussed.

FS PO 09
Performance of J-hook and circle hook
in longline fishing off Cochin, India
R.K. RENJITH*, PARAS NATH JHA, S. CHINNADURAI,
M.P. REMESAN, SALY N. THOMAS, M.V. BAIJU
ICAR-Central Institute of Fishing Technology, Kochi, Kerala,
India; *renju_rk@yahoo.com

J

-hooks are widely used in longline fishery
around the world. Circle hooks were
introduced with a view to avoid turtle bycatch
and deep hooking in fishes. Comparative
longline fishing trials using J-hook and circle
hook were carried out off Cochin in 2016.
The main objective of the study was to
compare the fishing performance of J-hook
and circle hook and the effect of different
hook shapes on species caught. Fishing
trials were conducted off Cochin onboard
F.V. Sagar Harita. A total of 750 hooks were
deployed during the study. Indian mackerel
(Rastrelliger kanagurta) of identical size was
used as bait. Coryphaena hippurus and
Pterotrygon violaceae were the major
species caught. Results show that the
percentage of hooking (individual/100 hooks)
for J and circle hooks was almost same
(1.47% and 1.33% respectively). In the case
of J-hook, 27% each of the fishes were
hooked at throat, jaw and gut while 18%
fishes were foul hooked. In circle hooks 80%
of the fishes were hooked at jaw and 20% at
throat while there was no foul hooking.
Percentage of escapement after hooking was
23.8% in J-hook and no escapement from
circle hooks.

FS PO 10
Trawl geometry studies using two offbottom trawl systems (OBTS) along the
coastal waters off Cochin
S. CHINNADURAI1*, R.K. RENJITH1, PARAS NATH
JHA1, J. SONI2, M.P. REMESAN1, LEELA EDWIN1
1

ICAR- Central Institute of Fisheries Technology, Kochi, Kerala,
2
India; Garware-Wall Ropes Ltd, Pune, Maharashtra, India;
*chinnaduraitvl@gmail.com

T

rawling
is an important commercial
fishing method along the Indian coast,
contributing nearly 51% (1.7 Mt) of total
marine fish landings of India. Catch efficiency
of trawl is determined mainly by the mouth
opening of the net, which in turn affects the
catchability. Trawl geometry has been shown
to vary with factors such as towing speed,
operational depth, warp/depth ratio, trawl
door type and direction of current. Field
experiments were conducted on-board MFB
Matsyakumari-II to assess the trawl mouth
opening of off-bottom trawl systems (OBTS)
using acoustic
sensors (TrawlmasterNOTUS) with reference to towing speed,
operational depth, warp/depth ratio and
direction of current during trawling. A 24.7 m
ultrahigh molecular weight polyethylene
(UHMWPE) and a 27 m high density
polyethylene (HDPE) off-bottom trawl using
85 kg suberkrub otter boards were used for
trials along the coastal waters off-Cochin.
Trawls were operated at different speed (2.7,
3.0, 3.3 and 3.8 knot), warp/depth ratios (6:1,
7:1 and 8:1) and depths (10 and 20 m).
Effect of direction of tow in relation to current
was also investigated. For HDPE trawl, the
2
maximum total area of opening (96.58 m )
was recorded at 6:1 warp/depth ratio with the
towing speed of 3.8 knots. Similarly, for
UHMWPE trawl, the maximum opening
2
(107.68 m ) was recorded at the towing
speed of 3.8 knots at a warp/depth ratio of
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6:1. Towing speed and warp/depth ratio
significantly affected the mouth opening of
the trawl. The mouth opening of both the
trawls was found to increase linearly with
speed of tow.

traditional fish traps with most efficient
designs and durable gear materials for
improving the efficiency.

FS PO 11

Solar powered fishing boat for inland
waters

Designs of traditional fish traps of Goa

FS PO 12

N. MANJU LEKSHMI1*, K.K. PRAJITH 2, S.
CHINNADURAI1, M.P. REMESAN1

M.V. BAIJU*, V. VIPIN KUMAR, M.P. REMESAN,
LEELA EDWIN
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T

raditional fishing gears are rapidly
disappearing due to poor catch, declining
water bodies and proliferation of modern
fishing gears. Traps are passive gears in
which the fish enters voluntarily mostly for
feeding or sheltering and will be hampered
from escaping. Traps are highly selective as
targeted fish can be caught and retained in
live condition thereby fetching better price. A
study was conducted on the traditional fish
trapping devices in Goan water bodies in the
north and south districts, in the context of
very little documentation on this subject.
Main objectives of the study were to analyse
and document the design, fabrication,
operation and catch composition of traps. Of
the many traps surveyed, ten typical designs
were identified for design documentation,
viz., rectangular, conical and cylindrical traps
either baited or un-baited, and with or without
funnels at the mouth. Locally traps were
known as koble, dhopke, khul/khuun, shenul
etc. and were used for capturing crabs,
shrimps and fish from estuaries and rivers.
Traps are generally operated during the pre
and post-monsoon seasons in shallow
flowing waters. Most of the fishermen use
traps seasonally as a secondary livelihood
option. There is scope for modernising the

A

multipurpose solar powered boat
suitable for inland water bodies including
aqua farms has been designed and
introduced to promote the renewable energy
utilization. The boat made of FRP is suitable
for fishing such as gillnetting and hook and
line; for aquaculture farms and for
recreational purposes. Selection of vessel
specifications was based on studies
conducted by ICAR-CIFT on energy
consumption of small fishing craft. The main
particulars of the vessel are LOA:3.63 m,
Breadth: 1.75 m and the propulsion power
was 1.2 kW for attaining a speed of 3.5
knots. The boat was constructed as per
Kerala Inland Vessel Rules-2010, inspected,
tested and certified by Department of Ports,
Government of Kerala. It meets the
prescribed standard stability and safety
parameters. Trials of the solar boat for
gillnetting and line fishing in different
locations of the Cochin backwaters indicate
substantial energy conservation. A small
boat of similar size consumes 2 l fuel per day
for operations and on an average, has 200250 fishing days a year. The fuel cost of
approx. Rs. 25, 000 can be saved in a year if
solar powered boat is used. Besides
significant difference in fuel cost, the
emission impact to the atmosphere which is
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catastrophic and attributed to conventional
boats can be reduced through the use of
solar energy. Thus, the results of the trials
showed that solar boat with electric motors
which reduce carbon emission and noise
during
operation,
can
replace
the
conventional smaller boats powered with
outboard motors (OBM). Since it is free from
fossil fuel and noise, the boat is non-polluting
and ideal for aqua farms for feeding and
transportation purposes.

during lean fishing season is now in vogue.
The paper details the structural and
operational changes that have taken place
over the decade along the Andhra coast. The
transformation of production and patterns of
fisheries sector and its impact on the
fisheries resources and on the long term
economic growth are also addressed.
Management measures to be adopted to
improve
employment
generation
and
nutritional security are suggested.

FS PO 13

FS PO 14

Structural and operational changes in
the mechanized fishing sector of
Andhra Pradesh and their long term
implications on fishery resources

Hyper spectral optical discrimination of
phytoplankton community structure in
coastal waters, south eastern Arabian
sea

R.RAGHU PRAKASH*, U. SREEDHAR, G.
RAJESWARI, M. SWAMY KUMAR, P. DHIJU DAS

P. MINU1, A.S. SRIKANTH2, S.S. SHAJU1, V.P.
SOUDA1, P.M. ASHRAF1*

Research Center of ICAR-Central Institute of Fisheries
Technology, Visakhapatnam, Andhra Pradesh, India;
*drraghuprakash@gmail.com

M

arine fisheries sector in India has
witnessed a phenomenal growth during
the last five decades both quantitatively and
qualitatively. The development of fish harvest
technology has been in the areas of craft
technology and mechanization, introduction
of synthetic gear material, acoustic fish
detection and provisions for on board fish
preservation. Along the east coast, most of
the trawlers were restricted to demersal
trawling for shrimps. However, with dwindling
resources coupled with increasing fuel costs,
dynamic changes have taken place in the
fishing craft, gear and operation. The
mechanized fleet has diversified by shifting
the target from shrimp to finfishes and long
lining. The power of the engines increased
drastically over the years. With the
increasing market demand for tuna, hybrid
fishing practice of trawling and long lining

1

ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; 2Unité Mixte Internationale Takuvik, Université Laval,
Québec (Québec) G1V 0A6, Canada; *ashrafp2008@gmail.com

T

he ability of hyper spectral optical
measurements to discriminate changes
in the composition of phytoplankton
communities in coastal waters is well
studied. The performance of spectral fourthderivative analysis and clustering techniques
to differentiate four different algal blooms is
done. Phytoplankton absorption coefficient,
aph(λ), and remote-sensing reflectance,
Rrs(λ) are used in the analysis. Samples
were collected on monthly basis from coastal
waters off Kochi. Similarity index was applied
to measured spectra of aph(λ) and Rrs(λ).
Similarities between abundance-based and
optically-based classifications were better for
the optical data of Rrs(λ) than aph(λ). This
analysis showed that, hyperspectral Rrs(λ)
can be used as a potentially suitable input
data for the differentiation of phytoplankton
taxonomic groups. These results suggest
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using of hyperspectral optical data of aph(λ)
and Rrs(λ) with derivative spectroscopy as a
promising approach to identify bloom forming
phytoplankton in coastal waters.

FS PO 15
Dhowr - A revisit to the design and
operation of indigenous machinery in
fishery technology

combination of methods to assess and
understand a situation was used with the
help of local people to document the details
of the winch. The work gives the description
of the winch, its different parts and the
benefits to the fishermen when they use it.
Effort has been taken to document and
report for the first time, the use of such
unique, eco-friendly wooden capstan,
“Dhowr” which is in operation in traditional
beach landing fishing villages of Karnataka.

DIVYA VISWAMBHARAN*, P.S. SWATHI LEKSHMI,
GEETHA SASIKUMAR, PRATHIBHA ROHIT, S.G.
NAGARAJ, ABDUL HAKEEM

FS PO 16

Research Centre of ICAR-Central Marine Fisheries Research
Institute, Post Box No. 244, Mangalore, Karnataka, India;
*divyaarinu@gmail.com

Traditional coastal bag net fishery of
Kutchh, Gujarat, India

M

ajority of the non-motorised fishing craft
in Karnataka are wooden, operated
mainly from beach landing centers which
hardly have any berthing facility. These boats
operate on daily basis and are hauled on to
the beach using human labour after the day’s
operation, to protect it from fouling
organisms. But the change in beach profile
due to changing weather conditions makes it
extremely cumbersome for hauling the boat
manually. A wooden winch for hauling the
boat was developed by the fishermen of
Dakshina Kannada, nearly five decades
back. Though the device was accepted, it
was not much popularized. The fishermen
in Keni village of Uttar Kannada district
worked further on this device and came out
with a modified manually working wooden
winch/capstan named `Dhowr’. The details of
the materials used and cost of construction
was collected from fishermen of selected
fishing villages of Uttara Kannada District.
Local fishermen who use this traditional
winch/capstan were interviewed at random in
each taluk (n=40). The exploratory case
study design was used where a systemic
semi-structured approach that employs a

JIGNESH ANJANI1, K.K. PRAJITH 2*
1

Aga Khan Rural Support Programme (India), Sagarbandhu
2
Project, Mandavi -Kutchh, Veraval, Gujarat, India; Research
Centre of ICAR-Central Institute of Fisheries Technology,
Veraval, Gujarat, India; *prajithkk@gmail.com

B

ag net fishing is one of the most common
fishing techniques prevalent in the
Gujarat coast. The mode of operation and
structure of the net show great regional
variations. Traditional fishers are dominant in
the entire maritime fishing villages in Kutchh
district. The Local Ecological Knowledge
(LEK) of traditional fishers engaged in bag
net fishing is documented by a scientific
study lasted for two years. A total of 125 set
bag net and 70 drift bag net units were
surveyed during the study. Both the nets are
operated by local fishers called Pagadiyas.
Effect of moon and the resulted tidal variation
had high influence on the catch rate.
Monthly, Pagadiya fishers are engaging 20 to
22 days in bag net fishing. Based on the
lunar calendar, out of 28 days, catch will be
more for 20 days and in the remaining 8 days
catch is generally scanty. Based on these
observations, Pagadiyas plan their fishing
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and related activities. Season wise catch
analysis reveals that catch is more in winter
period followed by monsoon and summer
months. Average catch per day from a single
unit is recorded as 6, 10.3 and 4 kg for
monsoon, winter and summer seasons
respectively. Catch composition shows that
Acetes and other low valued non-penaeid
shrimp contributed 24% followed by Penaeid
shrimp (20.3%) and Bombay duck (17.6%).
Seasonal variation in catch composition is
observed. Bombay duck dominated during
monsoon season (35%) whereas Acetes
(30%) and penaeid shrimp (36%) dominated
in winter and summer season respectively.
Only 10% of the catch fetches high.
Poaching and operational difficulties are the
major problems observed during the study.
The coastal population has their own
understanding about the lunar periodicity and
correlates that with the fishing. The
traditional knowledge need to be well
documented for better understanding the
fishery and further management measures.

FS PO 17
Diversity of elasmobranchs in gillnet
fishery of northwest coast of India
Y. GLADSTON1, LATHA SHENOY 1*, K.V. AKHILESH2,
THAKUR DAS2, S.M. AJINA1, OM PRAVESH KUMAR
RAVI1, S.K. CHAKRABORTY1, MANOHARMAYUM
SHAYA DEVI1
1

ICAR-Central Institute of Fisheries Education, Versova,
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M

aharashtra, one of the major maritime
states of India, contributes about 12% of
Indian elasmobranch landings. Satpati, a
major gillnet landing center of India situated
in the Palghar district of Maharashtra was
selected for the study during 2015-17.

Fishers from this village operate efficient gill
nets for capture of commercially important
fishes such as pomfrets, seer, hilsa and
sharks. The material, mesh size, dimensions
of the gear, colour and depth of operation
vary according to the targeted species,
season and availability. The mesh size for
catching elasmobranchs varied from 100 270 mm. Gillnets are known by their local
names based on the targeted catch such as
ilisha (tarthi jal), pomfrets (dalda jal),
polynemids (waghra jal) and elasmobranchs
(magar jal). Evaluation of the species
composition of elasmobranch landings was
conducted during the study period. Diverse
catch composition was observed in the
targeted fishery. Fifteen species of sharks,
including
Scoliodon
laticaudus,
Rhizoprionodon
acutus,
R.
oligolinx,
Hemipristis
elongate,
Sphyrna
lewini,
Lamiopsis temminckii, Carcharhinus leucas,
Carcharhinus
macloti,
Carcharhinus
limbatus, Carcharhinus sorrah, Carcharhinus
amblyrhynchoides, Chiloscyllium arabicum
and Galeocerdo cuvier were recorded. Two
species of guitar fish, Rhynchobatus
djiddensis, Rhina ancylostoma; nine species
of rays such as Himantura imbricata, H.
leoparda, H. gerrardi, H. alcockii, Himantura
sp. H. uarnak, Pastinachus sephen,
Aetobatus flagellum and A. ocellatus were
recorded.
Sharks
dominated
the
elasmobranch fishery at Satpati and among
this S. laticaudus contributed more than 60%
followed by Rhizoprionodon spp. Ray landing
was dominated by H. imbricata. The diversity
of vulnerable marine fauna in small scale
marine fisheries has so far been poorly
estimated. Detailed account of diversity of
elasmobranch in a small scale gillnet fishery
is highlighted.
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FS PO 18
GIS mapping of Malampuzha reservoir
for fisheries development
V. RADHAKRISHNAN NAIR1*, P. PRAVIN2, N.H. RAO3
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R

eservoir is a prominent feature of the
hydrology of river system to impound
and store water for public water supply, flood
control, irrigation, recreation, hydropower,
wildlife habitat and fisheries. Erosion in the
catchment area leads to silt deposition in
various parts of reservoir which gradually
reduces both dead as well as live storage.
This poses threat to the aquatic environment
in general and fisheries in particular.
Sustainable management of
fisheries
requires information on the waterline and the
geomorphological characteristics of its
benthic area. Malampuzha reservoir is
located on the Malampuzha river, a tributary
of Bharatappuzha reservoir in Kerala and
commissioned in 1955. The water storage
area of the reservoir is 22.2 sq.km, with its
3
maximum storage of 226 Mm and dead
3
storage 2.4 Mm , as per the reservoir profile.
The present study develops a 2-D map of
Malampuzha reservoir in a GIS platform and
estimates the water spread area of the
reservoir, a physical characteristic relevant
for fisheries development in the reservoir
eco-system. The data collected through an
exhaustive hydrographic survey conducted in
the Malampuzha reservoir is used to
calculate the maximum depth of water
column, a yard stick for selection of
appropriate fishing craft and gear to be
deployed in the reservoir for development of
sustainable fishery.

FS PO 19
Evaluation of two fish trap designs
operated in the vicinity of sea cages at
Veraval, Gujarat
K.K. PRAJITH1*, M.P. REMESAN2, D. DIVU3
1
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F

ish trap is a selective, low energy and
eco-friendly gear used for the exploitation
of demersal reef fishes. Besides, it requires
less attention of the operator, but at the
same time catch can be retained in live
condition for long time. Sea cages deployed
for culture of aquatic organisms also serve
as a typical Fish Aggregating Devices (FAD)
as they attract wild fish by providing shelter,
and the availability of unused feed that falls
through the cages. FADs reduce the scouting
time for fishing and ensure energy efficient
fishing. Hence, operation of traps in the
vicinity of sea cages fetches additional
income to the farmer. Two trap designs viz.,
modified Gargoor trap (GT) and rectangular
Collapsible fish trap (CT) were tested for the
catching efficiency at the marine sea cage
site at Veraval. Twenty trials were made
using five traps each, of the two designs in 610 m depth. Eighteen fish species belonging
to 13 families constituted the catch.
Experimental data were subjected to ANOVA
using SPSS 17 version. Results show that
GT traps are more selective to crustaceans,
whereas, in the CT trap, finfish catch was
more. The average catch rate per trap was 13 and 1-5 number /24 hours in GT and CT
respectively. Fishes weighing up to 500 g
were caught in CT, which included food
fishes and ornamental fishes. The study
indicates that modified GT is suitable for
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harvesting
crustaceans
while
further
structural modifications are required to
improve the efficiency e. Further, traps can
be operated with bait to attract more species
into the traps. The live harvested fishes from
the trap can be maintained in dedicated cage
for further nourishment and can be sold later
based on market demand. This will provide
an extra income for the fish farmer and
improve their livelihood.

FS PO 20
Bycatch and discards in gillnets
operated along Tharuvaikulam fishing
village, south east coast of Tamil Nadu
K. HARSHA1*, B. SUNDARAMOORTHY2, SALY N.
THOMAS1, N. NEETHISELVAN2, S. ATHITHAN2
1

ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
2
India. Fisheries College and Research Institute, Tamil Nadu
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G

illnet fishing is a very popular fishing
method owing to its simplicity in design,
ease of handling, less fuel consumption and
low cost. The Tharuvaikulam fishing village
by its switch over of fishing method from
trawling to gillnetting is unique from other
fishing villages of Tamil Nadu coast. A study
was conducted along Tharuvaikulam coast
on the catch composition and quantification
of bycatch and discards of different types of
gillnets operating in this area during June
2015 to July 2016. There were seven types
of gillnets based on the targeted fishery and
they are categorized according to the depth
of operation. They are, large mesh drift
gillnet (paru valai), full beak net (mural valai),
half beak net (katta mural valai), flyingfish net
(parava valai) are drift nets, crab net (nandu
valai), ray net (thirukkai valai) and
cephalopod net (kanava valai) are bottom set

nets, and cephalopod net is a trammel net.
The study revealed that 94 to 99% of catch in
drift gillnet operated along the coast
composed of targeted species while bycatch
and discards was very insignificant. Among
the different gillnets, flying fish net was the
best in catching targeted fishery without any
discard. Whereas, catch composition of
bottom set gillnet revealed considerable
amount of bycatch and discards. Mean
quantity of target catch, bycatch and discard
in different bottom set gillnets were 44.9,
32.0 & 23.1% in crab net; 67.4, 4.1 & 28.5%
in ray net; 13.5, 58.6 & 27.9% in cephalopod
net respectively. Cephalopod nets had the
maximum bycatch (58.6%) while ray gillnets
had the maximum discards (28.5%). Among
the gillnets operated along Tharuvaikulam
coast, drift gillnets were better than bottom
set gillnets and trammel nets in harvesting
the target catch with less bycatch and
discards.

FS PO 21
Hooking pattern, and short term
survival in genetically improved farmed
tilapia (GIFT) caught by different hook
types
PARAS NATH JHA*, SALY N. THOMAS, V.R. MADHU
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *parasincof@gmail.com

F

ishes are physically damaged by
hooking/handling. Handling time and
physical injury/stress influence survival of
hooked fish in recreational fishing. ‘J’ hooks
are reported to show deep hooking whereas
circle hooks show lip or jaw hooking. In the
present communication, we tried to study
hooking pattern, extent of bleeding and
survival of Genetically Improved Farmed
Tilapia (GIFT) caught by ‘J’ hooks and circle
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hooks. Experiments were conducted at two
aqua tourism sites in Narakal, Kerala with ‘J’
hook (No. 19) and circle hook (No.12) using
shrimp as bait. Hooking location and
presence and extent of bleeding were
recorded soon after hooking and immediately
the fishes were tagged and released to
floating cages of 1x0.6x0.6 m. Incidence of
mortality was observed for 72 h. In the case
of circle hook, maximum fishes were hooked
at upper lip (56.25%), followed by buccal
cavity (31.25%) and lower lip (12.5%). In ‘J’
hook, incidence of buccal cavity hooking
(56.25%) was predominant followed by upper
lip (43.75%) and lower lip hooking (6.25%).
Contrary to most reports, no deep hooking
was observed in either ‘J’ or circle hooks and
consequently, the extent of bleeding at the
hooking point was also very minimal. In
fishes caught by ‘J’ hook, 57.14% did not
have bleeding while 17.85% had slight
bleeding, moderate bleeding in 14.28% and
severe bleeding in 10.71%. In fishes caught
by the circle hook, values were 54.54, 36.36
and 9.09 % respectively for no bleeding,
slight bleeding, and moderate bleeding. In
circle hook, no severe bleeding was recorded
in any of the fishes caught. No fish mortality
was recorded within 72 h of post-release.
Low physical injury coupled with less
handling time and sturdy nature of fish could
be the reasons for no mortality and the very
small mouth opening of tilapia would have
prevented deep hooking. This study is
preliminary and more studies using different
types of fishes needs to be undertaken for
substantiating the results.

FS PO 22
Effect of mesh lumen area on girth of
fishes and catch in deep sea gill nets
operated off Cochin

PARAS NATH JHA*, SALY N. THOMAS, R.K.
RENJITH, S. CHINNADURAI, M.V. BAIJU
ICAR-Central Institute of Fisheries Technology, Matsyapuri,
Willingdon Island, Kochi, Kerala, India; *parasincof@gmail.com

G

ill net is one of the most common and a
very selective fishing gear used all
around the world. A wide range of designs
with different hanging ratios are often used in
the fishery. The present study compared the
effect of different hanging ratios of drift
gillnets on catch rates, size composition and
catch per unit effort (CPUE). Maximum girth
of fish caught was compared to lumen area
of the mesh with reference to different
hanging ratios. The experiments were
conducted with three drift gillnets of 140 mm
mesh size made of polyamide 210x9x3
rigged at three hanging ratios, E= 0.4, 0.5
and 0.6 respectively. Experiments were
conducted onboard FV Sagar Harita at 40-60
m depth off Cochin during September 2016
to February 2017. The major species caught
were
Scomberomorus
commerson,
Sphyraena jello, Caranx sp., Rastralliger
kanagurta,
Parasromateus
niger
and
Istiophorus platypterus. Maximum catch was
recorded in nets rigged at 0.5 (53.16%)
followed by 0.4 (23.56%) and 0.6 (23.26%)
hanging ratio. Among different modes of
capture, wedging & entangling (37.26%) and
wedging (29.61%) contributed the most to
the catch. Maximum girth of three species, R.
kanagurta, P. niger and S. commerson were
compared with mesh lumen area. The
maximum girth at which P. niger was caught
decreased with increase in hanging ratio and
the trend was reverse for S. commerson. The
relationship was different in case of R.
kanagurta, where the maximum girth
decreased initially from 0.4 to 0.5 and then
increased at 0.6 hanging ratio. Comparing
mesh lumen area with maximum girth could
be a novel concept for determining optimum
size of fishes as per minimum legal
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size/sustainability is concerned. The results
of the finding are discussed in the paper.

FS PO 23
Diversity of species caught in ring
seines off Cochin region, Kerala

large mesh ring seine during the premonsoon season. Oil sardine (Sardinella
longiceps) was the most dominant species
landed in all the three types of ring seines.
The study is important to understand the
diversity of fish landed which will be helpful in
management and conservation programmes.

FS PO 24

LEENA RAPHAEL, P.H. DHIJU DAS, LEELA EDWIN*
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India. *leelaedwin@gmail.com

T

otal number of marine fishery resources
landed along the Indian coast during
2015 was 735 species. Among the maritime
states, Kerala recorded maximum number of
species in the marine landings and the
number increased by 70 compared to 2014
figures. The study was conducted from
January to December 2016, to analyse the
diversity of species caught in ring seines in
Cochin area in different seasons (premonsoon, monsoon and post-monsoon) from
different categories (small meshed type I,
small meshed type II and large meshed) of
ring seines based on indices of species
richness, diversity and evenness. Ring
seines with 10 mm mesh size are
categorized as small meshed and 20 mm as
large meshed. The study revealed the
presence of 86 species belonging to 54
genera, 34 families, 14 orders and 5 classes
from all three categories of ring seines. The
Margalef richness indices showed highest
value in small meshed ring seine type II
during the pre-monsoon season and lowest
value was observed in large mesh ring seine
during the monsoon season. Diversity
indices were highest in small meshed ring
seine type II during the post-monsoon
season and the lowest was observed in large
mesh ring seine. The evenness indices
showed highest value in small mesh ring
seine type II during the post-monsoon
season and lowest value was observed in

Non biodegradable marine debris in the
fishing grounds along the peninsular
coasts of India
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N

on-biodegradable
marine
debris
(NBMD) such as derelict fishing gears
and their parts, polythene covers, carry bags,
synthetic packaging materials etc. cause
serious damages to the benthic ecosystem
including the marine biota. Pollution by
plastic debris is one of the major threats to
marine life and plastics constitute most of the
marine litter worldwide. We report here the
monthly variation in the plastic marine debris
and its relative percentage in the quantity of
fish caught from the trawling grounds off
Cochin, Ratnagiri and Mumbai along the
west coast as well as from Visakhapatnam
and Tuticorin along the east coast of India.
The mean values of NBMD from the fishing
grounds registered a maximum of 49.11
2
kg/km off Mumbai and the lowest value of
2
2.25 kg/km off Visakhapatnam. When the
fishing grounds along the west coast showed
steady increase in the mean weight of NBMD
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from south (Cochin) to north (Mumbai), the
east coast showed reversing trend with
2
at
values as low as 2.25 kg/km
Visakahapatnam to higher values of 37.06
2
kg/km at Tuticorin coast. The relative
percentage of NBMD over the fish catch
remained highest (3.44%) at Cochin and the
lowest percentage from Ratnagiri coast
(0.33%) although the mean quantity of
2
NBMD at Ratnagiri was 19.9 kg/km . The
database created
through this study is
discussed in the light of increasing
deleterious effects of plastic pollution in sea
and the urgent need to protect the sea for
sustainable fishing.

FS PO 25
Subsistence light fishing in near shore
waters of Saurashtra coast, Gujarat
RAJESH KUMAR PRADHAN*, VINAY KUMAR VASE,
GYANARANJAN DASH, K. MOHAMMED KOYA, D.
DIVU, K.R. SREENATH, KAPIL SUKHDHANE,
SWATIPRIYAKA SEN, P. ABDUL AZEEZ,
TARACHAND KUMAWAT
Regional Centre of ICAR-Central Marine Fisheries Research
Institute, Veraval, Gujarat, India; *rajeshfrm220@gmail.com

C

apturing fishes using light is an age old
practice in coastal waters. Chinese dip
net in Kerala is the best example for the
same. The small-scale cephalopod fishery in
near shore waters off Saurashtra coast is
also taking the advantage of this peculiar
positive
photo-taxis
phenomenon
of
cephalopods. FRP Hodi of 4.8 to 7.6 m
length over all (LOA) fitted with 2 to 5 hp
outboard petrol engines are modified to
accommodate 500 to 1000 KVA kerosene
based generator for lighting high power (100
watt) LED bulbs embedded in light reflecting
focusing box. Four to eight bulbs are fixed
with an inverted “L” shaped wooden frame
and are operated near shore at depth up to

12 m with one or two crew members. This
seasonal fishery starts after monsoon ban
with a peak during October to December and
continues till the end of February. Gears
such as hand jigs, scoop nets and cast nets
are used to capture the cephalopods. Single
voyage consumes 3-5 litre of petrol and 5-7
litre of kerosene. Resources like Uroteuthes
(Photololigo) duvauceli and Sepia pharonis
along with other cephalopods and fishes like
croakers, flying fishes are mostly targeted in
light fishing. An average of 40-50 kg mixed
catch of squid and cuttle fishes are caught
per boat in peak season which reduces to 20
kg during the lean season. The whole catch
of cephalopods is sold in price fixed by the
money lender cum traders which varies from
Rs. 150 to 250 per kg. A full fledge lightfishing capable vessel costs around 1.1 to
1.5 lakh Indian rupees which comprises of
FRP boat, engine, generator and four to
eight bulbs. Operational cost per trip mostly
comprises of the petrol and kerosene used in
a trip which costs around one thousand
rupees. The total earning from one trip is
around 4 to 5 thousand rupees with a net
profit of 3-4 thousand rupees. This
subsistence fishing activity practiced in the
region at a sustainable small scale level to
attain better catch rates and returns.

FS PO 26
Assessment of the availability of
Coconut wood (Cocos nucifera) for boat
building in the south west cost India
K.L. CHITHRAKALA, K.A. ROSHAN, J.P JAMES*,
NIKITA GOPAL, LEELA EDWIN
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *pulikottiljames 15@gmail.com

I

n the artisanal fisheries sector of India,
fishers have been using wood of several
species like wild jack (Artocarpus hirsutus),
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poon (Calophyllum inophyllum) and mango
(Mangifera indica) for canoe construction.
The overexploitation and increasing demand
of these conventional wood species has led
to their depletion and search for alternative
timber. Easily available low value plantation
timbers have been an option in recent years.
Coconut wood (Cocos nucifera) is one
among them as it is available in the coastal
areas of the country. The suitability of using
coconut wood as aboat building material has
been proven with respect to mechanical
properties, workability and durability. It is
also cheaper compared to conventional
timbers. The present study attempts to
assess the potential availability of coconut
palms in the coastal districts of south west
coast of India. Data was collected through
multistage
sample
surveys
of
farm
households. The focus was on senile palms
over 60 years old that can be potentially
culled for alternative uses including canoe
construction.The study revealed that Kerala
had more number of senile coconut palms
followed by Karnataka and Goa. The
estimated quantity of usable wood from
3.
123.86 lakh palm is 37.16 lakh m

FS PO 27
Fishing systems
Maharashtra

of

estuaries

in

fisheries resources of Karanja
and
Bhayander
estuaries,
two
important
estuarine ecosystems located in the Raigad
and
Thane
districts
respectively
of
Maharashtra
was
carried
out
from
September 2016 to May 2017. Dol nets and
gillnets were the major fishing gears
operated in these estuaries that supported
the livelihood of fishers of these villages. The
mesh size of dol nets operated in these
estuaries varied from 8 mm at the codend to
165 mm at the mouth. Major catch in dol nets
comprised
Acetes
indicus,
Harpadon
nehereus, Coilia dussumieri, Lepturacanthus
savala and Parapenaeopsis sculptillis. In the
Bhayandar estuary, gillnets of 70 to 90 mm
mesh size were operated. Lobsters,
croakers, pomfrets, seer fishes and catfishes
were the major contributing species in
gillnets. Gillnets were operated seasonally
for harvesting lobsters and catfishes whereas
the dol nets were operated throughout the
year. Significant discards such as jellyfishes,
juveniles of several commercial fishes and
plastics were recorded in the dol nets
operated in the Karanja estuary. On an
average, plastics formed 10.3% of the total
catch from dol net in a single trip. Information
on design, catch composition and fishing
operations of gillnet and dol net would be
helpful for the managers to optimise fishing
operations in the estuaries of Maharashtra.

FS PO 28

SURAJ KUMAR PRADHAN, S. ABUTHAGIR
IBURAHIM, S.S. KAMAT, LATHA SHENOY*
ICAR-Central Institute of Fisheries Education, Versova, Mumbai,
Maharashtra, India;* lathashenoy@cife.edu.in

E

stuaries support the sustenance of
marine fisheries resources, as the life
cycle of many marine fishes has an estuarine
phase. There are six maritime districts along
the Maharashtra coast, each having several
minor creeks and estuaries emptying into the
Arabian sea. Study on fishing systems and

Trawl fishery of penaeid prawn and its
composition in Mandapam coast of Palk
bay
M. RAJKUMAR*, R. VINOTHKUMAR, S.
THIRUMALAISELVAN, L. REMYA
Regional Centre of ICAR-Central Marine Fisheries Research
Institute, Mandapam Camp, Tamil Nadu, India;
*mrajkumarcmfri@gmail.com
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he prawn fishery of Palk Bay is unique
due to seagrass bed and dominance
by
a
single
species Penaeus
semisulcatus throughout the year. During
January to December 2016, the estimated
total landings of penaeid prawns by trawls at
Mandapam Palk Bay was 1652 t. Prawns
were landed throughout the year with a peak
during the month of June. The species
composition of Mandapam trawl catch
consisted of twelve species, viz., Penaeus
semisulcatus, P. latisulcatus, P. indicus, P.
merguiensis, P. japonicus, P. canaliculatus,
P. monodon, Parapenaeopsis maxillipedo,
Metapenaeus moyebi, M. stridulans, M.
tolensis and Trachypenaeus granulosus. The
prawn catch was dominated by P.
semisulcatus (1077.2 t) followed by P.
latisulcatus (161.06 t), M. moyebi (109.61 t),
M. stridulans (91.19 t) and Parapenaeopsis
maxillipedo (89.83 t). The total landings were
estimated at 18695 t including the fishes and
cephalopods together constituting 17042
t. The peak season for the prawn fishery
was from June to August contributing 7580% of the prawn catches dominated by P.
semisulcatus. The average prawn catch per
haul was 10.7 kg and the maximum was
observed in February with 21.9 kg.
Increasing fishing pressure on green tiger
prawn in the Mandapam Palk Bay may
deplete the resources.

FS PO 29
Carbon footprint of marine capture
fisheries along Kerala coast, southwest
coast of India
T.M. NAJMUDEEN*, S. AJITH, ROSHEN GEORGE
NINAN, P.U. ZACHARIA
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India;*najmudeentm@yahoo.com

S

ince the advent of mechanization in the
Indian fishery industry, the total carbon
emissions contributed by the sector has
greatly increased. With climate change and
its effects becoming increasingly visible over
the last few decades, the need for a
regulatory framework to control the
emissions from the industry becomes more
pressing every year. In this paper, to
investigate the carbon footprint of marine
capture fisheries, life cycle assessment
calculations were made for a variety of
subsectors
and
peripheral
industries
connected to the fishery industry under three
phases; pre-harvest, harvest and postharvest along the Kerala coast, southwest
coast of India. Fishing vessels, processing
facilities, boatyards and other satellite
industries connected to the fishing industry
were surveyed on their overall energy usage,
covering aspects of harvesting, storage and
transport among others. Amongst the three
phases, the harvest phase was the highest
contributor to the carbon footprint followed by
post-harvest and pre-harvest phases. Fuel
consumption was found to be the single
biggest contributor to the overall carbon
footprint during the fishing operations which
constituted more than 90% of the total CO2
emission from fishing vessels. As reported
from east coast of India by various studies,
the CO2 emission from fishing vessels from
Kerala coast also is lower than that of the
global average emission from fishing crafts
elsewhere. Mechanised crafts give the
highest carbon footprint (83.4%) compared to
that of motorised fishing crafts (16.6%).
Among the various mechanised fishing units,
multiday trawlers give the highest carbon
footprint per day of operation (829 kg
CO2/day of operation), while ring seine
fishing has the lowest footprint. Thus any
steps to further reduce fuel consumption will
aid in lowering the energy consumption and
subsequent emissions from motorised as
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well as mechanised fishing fleet resulting in
reduced carbon footprint from marine capture
fisheries of the region.

FS PO 30
Traditional fish trapping practices along
Enayam coast of Kanyakumari district,
Tamil Nadu

FS PO 31
Catching efficiency of serial collapsible
crab traps and crab gillnets operated
along the gulf of Mannar, India
A. KARTHY1,2*, C. BEENA MOL1, T. RAVIKUMAR1, N.
NEETHISELVAN1, B. SUNDARAMOORTHY1, S.A.
SHANMUGAM1, KALIDOSS RADHAKRISHNAN2
1

Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India; 2ICAR-Central
Institute of Freshwater Aquaculture, Bhubaneswar, Odisha,
India; *karthi.fischo@gmail.com

C. BEENA MOL1, A. KARTHY1, 2*, T. RAVIKUMAR1, N.
NEETHISELVAN1, B. SUNDARAMOORTHY1, DAVID
KINGSTON
1

Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India; 2ICAR-Central
Institute of Freshwater Aquaculture, Bhubaneswar, Odisha,
India; *karthi.fischo@gmail.com

S

0

tudy was conducted at Enayam (Lat. 77
0
11’ E; Long. 8 13’ N) fishing village in
Kanyakumari district of Tamil Nadu to
understand the present status of trap fishery
of Enayam. The study revealed that fishers
of Enayam have updated their knowledge to
design a non-collapsible trap using MS rods
and polyethylene webbing as trap materials,
suitable to capture finfishes. Seven fish traps
along with 20 lobster traps were deployed
per fishing trip in areas of depth ranging from
8 to 10 m located 1.5 km off Enayam using
FRP carrier Vallam of 9 m LOA. Catamarans
of 7 m LOA were engaged for day to day
fishing activities. Each fish trap was baited
either with 4 to 5 kg of broken bivalves or
crabs. The traps were retrieved after a
soaking period of 24 h by engaging a
catamaran. There is organized trap fishing
for seven months in an year from October to
April clearly indicating that this period is
relatively calm with less current, which
facilitates the operation of fish traps. Species
of the family Siganidae dominate the trap
fishery indicating the vulnerability of this
resource to trap fishing.

T

he catching efficiency of serial collapsible
crab traps and crab gillnets was tested
0
0
off Mandapam (Lat 09 16.633’N; Lon 079
08.992’ E) area of Ramanathapuram district,
Tamil Nadu during March to July 2014.
Experimental crab traps namely, rectangular
serial collapsible crab trap and square serial
collapsible crab trap were fabricated and
tested to assess the catching efficiency with
the equivalent length of gillnet. The crabs
were segregated species wise and its
carapace length was measured to the
nearest cm. Catch details of crab gillnet were
collected and worked out for 14 m of gillnet
for easy comparison with the catch from
rectangular and square collapsible serial
traps having a total length of 14 m each.
Composite fish bait comprising of pieces of
sardines, groupers and fish wastes was used
as bait for serial collapsible crab traps. The
catch rates (number/soaking day) of both
rectangular serial collapsible crab traps was
17 and of the square serial collapsible trap
was 11.2 which were superior to 7.2 in crab
gillnets. There was significant difference in
the catch rates between experimental traps
and experimental gillnet (p < 0.01). During
the study, indiscriminate fishing by the crab
gillnet, with more number of smaller crabs
having carapace length as low as four
centimetres was observed. Therefore, the
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study suggests banning of entangling type of
crab gillnets and motivating the fishers to
take up serial collapsible crab trap as an
alternative for crab gillnet along the Gulf of
Mannar coast.

FS PO 32
Comparative assessment of fishing
related debris in selected high and low
fishing intensity beaches of Kerala
coast
DAMARIS BENNY DANIEL1*, SALY N. THOMAS2, K.T.
THOMSON1
1

School of Industrial Fisheries, Cochin University of Science and
Technology, Lake Side Campus, Kochi, Kerala, India; 2ICARCentral Institute of Fisheries Technology, Kochi, Kerala, India;
*damarisbenny@gmail.com

M

arine debris, a sizeable contributor of
marine pollutants, is being widely
recognized as a global concern due to its
adverse impacts on environment and
economy. Many studies have been
conducted to quantify debris on the beaches
including beaches of Kerala coast. The aim
of the present study was to assess the
contribution of fishing industry in the marine
debris. This preliminary study involved
collecting, sorting and quantifying various
debris in high and low fishing intensity
beaches in north, central and south Kerala.
The beach litter survey was conducted
between April 2017 and May 2017, in six
beaches (Malipuram & Kuzhippily in Central
Kerala, Thanur & Kappad in North Kerala,
Vizhinjam & Eravipuram in South Kerala)
along the waterline as prescribed by the
NOAA Marine Debris Program. Of these six
beaches, in Malipuram, Thanur and
Vizhinjam, fishing activity is high while in
Kuzhippily,
Kappad
and
Eravipuram
beaches, fishing activity is low. The
incidence of total marine debris, plastic

debris and fishing related debris in both
types of beaches was compared. Major
fishing related debris encountered were
netting, rope, float, bouy, thermocol and
fishing line. The results indicated that there
was considerable abundance of fishing
related debris in beaches where more fishing
crafts are operated compared to the beaches
where less number of fishing crafts operated.
On an average the weight of fishing related
debris in the high fishing intensity beaches
was about 34 ± 16 kg /100 m while that of
low fishing intensity beaches was 5 ± 3
kg/100 m. Similarly, the average number of
fishing related debris in the high fishing
intensity beaches came to about 668 ± 375
items/100 m while that of low fishing intensity
beaches was 256 ± 214 items/100 m. These
results reinforce the view that fishing industry
contributes a considerable share in marine
debris problem. Monitoring more areas for
considerably longer duration is to be
undertaken for accurate quantification of
available debris and to design possible ways
to reduce contribution of fishing industry to
marine debris.

FS PO 33
Comparison of pair trawling and otter
trawling: A preliminary study along the
southwest coast of India
V.R. MADHU1*, GEETHA SASIKUMAR2, PRATHIBHA
ROHIT2, DIVYA VISWAMBHARAN2, K.M. RAJESH2,
K.A. SAYANA1, P. PRAVIN3
1

ICAR-Central Institute of Fisheries Technology, Matsyapuri,
Willingdon Island, Kochi, Kerala, India; 2Reseach Centre of
ICAR-Central Marine Fisheries Research Institute, Research
Centre, P.B.No.244, Mangalore, Karnataka, India; 3Division of
Fisheries Science, Krishi Anusandhan Bhavan II, New Delhi,
India; *madhucift@hotmail.com

T

hough operation of pair trawling is
banned, it is operated along the
Karnataka coast from August to November.
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There are no published reports on the
specifications of the gear or the modifications
that have undergone over the past few years
in the region. A comparative analysis of the
characteristics of the pair trawls and midwater finfish otter trawls operated along
Karnataka coast was carried out. The catch
details during a fishing season were
collected from both types of trawls. The data
pertaining to the gear specifications were
collected from the gear fabrication units in
Mangalore and Malpe. The length of the
head rope (HR) of the pair trawl measured in
2017 was 270m, and the HR of finfish otter
trawl was 51m. A 36% increase in the size of
the head rope was noticed in case of pair
trawls from the year 2015 to 2017. The
mouth opening of the pair trawls was
between 2.9–4.06 times higher compared to
the mid-water finfish otter trawls operating in
the region. The trawlers operating along the
Karnataka coast undertook both pair trawling
as well as otter trawling during the same
cruise based on various factors. The catch
was significantly higher in the pair trawls
compared to the finfish trawls. Hence, the
average CPUE worked out to be much
higher in pair trawling, which is more than the
sum of two individual finfish trawls. The
average drag offered by the pair trawls was
calculated as 6.74 tonnes at a speed of 3.0
knots, while, it was only 2.28 tonnes for
finfish trawls at the same speed. The
information collected from the fishermen
reveal that the fuel consumption is very high
for a pair trawling unit, which may negate
some of the profits, but still the overall profit
of the unit is high during pair trawling. This
entices the fishers to clandestinely undertake
pair trawling. Capping of engine power,
regulation on the gear size & operation and
enforcement of legal mesh sizes should be
made obligatory by strict Monitoring, Control
and Surveillance mechanisms.
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FB IN 01
Appraisal of inland prawn, shrimp and
fish resources of India with planning for
conservation
K.V. JAYACHANDRAN1, 2*

widespread dispersal of pollutants, spread of
microbes and diseases and alien species.
The paper reviews the inland resources of
prawns, shrimps, fishes of India, their
innovative utilization priorities, impact of alien
species in the ecosystem and planning on
conservation.

FB IN 02

1

Former Director of Research, Kerala University of Fisheries and
Ocean Studies, Panangad, Kochi, Kerala, India; 2Chiraag, S L
Puram, Cherthala, Kerala, India;*chandrankvj@gmail.com

I

nland prawns, shrimps and finfishes
comprise the major fishery resources of
India and they belong to families –
Palaemonidae, Penaeidae, Atyidae and 35
fish families. The total number of species
reported under these families from inland
waters constitutes 80, 5, 28 and 700
respectively. The rich biodiversity has been
made
utilized
for
capture
fisheries,
aquaculture, ornamental trade and value
added product formation. Their importance
in the ecological dynamics is not definitely
defined. There are several areas in which
the resources could be innovatively utilized.
There
is
tremendous
potential
for
improvement of aquaculture practices as the
water resource of the country is vast. Also
these resources could be utilized as forage
organisms. Nearly 30% of the above
resources are under threats. The major
causes of threats can be summarized as :
majority of freshwater ecosystems are sinks
of terrestrial run off which contains varying
categories of pollutants, pesticides, heavy
load of sediments, enriched with silts and
biotic remnants; intense and deliberate
intervention of humans for using water for
various
purposes,
namely,
irrigation,
hydroelectric power generation, drinking
water extraction, transport, ground water
recharge
sources
and
transportation,
uncontrolled harvest pressures; great
connectivity between freshwater ecosystems
which
provides
ample
chances
of

Importance of fishery biology
effective fisheries management

for

S.K. CHAKRABORTY*
Retired Principal Scientist, ICAR-Central Institute of Fisheries
Education, Versova, Mumbai, Maharashtra, India;
*sushanta.c@rediffmail.com

T

he development of whole fishing industry
requires a detailed knowledge on the
biology of the fish. Without proper knowledge
of the life, habits and behavior of fish it would
be impossible to plan, control and manage
fishery resources in a satisfactory manner.
Fishery biology is the study of all aspects of
the fish right from anatomy, behavior,
physiology, environment and its influence on
growth, maturity, reproduction, food and
feeding, recruitment and mortality. This also
includes how to improve the capture and
culture methods and ways to apply the
management procedure without any damage
to the stock. The first and foremost work is to
identify the fish and in the last two centuries,
the science of classical taxonomy depending
mainly on morphology and meristic character
have developed. A recent advance including
barcoding has led to what is known as
“Integrative
taxonomy”
involving
morphological, behavioral, bio-geographical,
ecological, and molecular aspect in
taxonomy. From culture point of view inland
fish are very important where selection of
species depends on the knowledge of their
biology like natural food, environment, age
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of maturity, fecundity etc. The selection of
the species of fish for culture is mostly based
on the taste, rate of growth and how far the
species would be able to acclimatize with the
confined ecosystem. The fishing system has
undergone major changes in terms of design
and operation. It also depends on the
behavior, abundance and ecology of the
stock where again a deep knowledge of
biology of the fishes required. The PFZ
forecasts supplied by INCOIS involving
application of Satellite Remotely Sensed
(SRS), Sea Surface Temperature (SST)
have reduced the search time and save fuel.
Management of migratory and straddling
stocks have gained utmost importance and
consequently, studying life history traits have
gained momentum. Lots of technological
developments in tracking fish migration like
implantable micro-devices, silicon chips, popup satellite archival tags etc. have come into
the picture. An array of the information
relevant biology and ecology can be obtained
from collection, processing and interpretation
of hard parts. The biggest challenge in the
marine fishery research is observing the
population and their behavior and its natural
environment. Thus, study on biology and
dynamics of the stock is a pre-requisite for
their management. The spatio-temporal
stock distribution, and their abundance at
different life stages, growth and mortality
pattern, foraging and reproductive behavior,
vertical and horizontal migration, preypredator relationship, recruitment pattern and
response to fishery dependent and fishery
independent factors, all requires a very
sound knowledge of fishery biology. Stock
assessment study, the most important for the
management of resources has also been one
of the main contributions of fishery biologist.
With recent development of multi species
and multi gear models and application of
computer based models developed by FAOICLARM, the task of fishery biologist has

become easy provided he has a proper idea
of the life history parameters of fish stock or
a population of stock in the same ecosystem.
Most of the recent work involves multispecies
and ecosystem approach. Here again the
role of fishery biologist become very
important as from the role of primary
producer to the tertiary level predator and
their food and feeding in general and prey
predator relationship has to be ascertained.
Overall from the taxonomy, and its
secondary manifestation, harvest methods
and its advancement, food and feeding,
migration studies, collection of data,
application of remote sensing and recent
paradigm shift in stock assessment, role of
fishery biology and that of fishery biologist is
very important.

FB IN 03
Environmental variations and impacts
on fish biology: New threats to aquatic
sustainability
V. KRIPA*
Principal Scientist and Head I/C, Fishery Environment
Management Division, ICAR-Central Marine Fisheries Research
Institute, Kochi, Kerala, India; *vasantkripa@gmail.com

T

he Impacts of environmental variations
on fish recruitment and survival has
affected the fishing industry and also led to
series of cascading effects along different
trophic levels. Of the 1600 harvested marine
species reported by the FAO annually, 23
major species and genera alone contribute to
almost 40 percent of the total marine catch.
More than half of these are small pelagic
fishes like the anchovies, herrings and
sardines which have shown large scale
biomass fluctuations linked to environmental
changes. Warming of habitats, low plankton
production and hypoxic conditions are the
major impacts of global phenomena like El
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Nino. These
directly affect maturation,
spawning and recruitment which reflect on
the fishery and national economies. The El
Niño of this decade has affected the life
processes of several small pelagic across
the globe and the Peruvian anchovy which
was the top ranking fish in marine capture
fisheries was surpassed by Alaska Pollock
in 2014. Changing seasons and more
frequent episodes of extreme events largely
trigged by climate change is known to affect
fish recruitment. The drastic decline of Indian
oil sardine along the Kerala coast from an all
time high of 3.9 lakh tones in 2012 to 45958
tonnes in 2016 can be mainly attributed to
changes in reproductive biology and
recruitment of the fish. These variations were
controlled by upwelling and monsoon which
created unfavorable habitats. The El Niño of
2015 created situations like “drought in the
sea” which led to poor maturation.
Favourable environmental conditions, good
recruitment,
coupled
with
robust
management and surveillance schemes can
support fast recovery of these fishes. Almost
similar to the impacts of natural global ocean
atmospheric process are the impacts due to
toxic harmful algal blooms on aquatic biota.
The complete change in the phytoplankton
community structure from nutritious diatoms
to toxic algae is also known to affect fish
recruitment. Though it is not possible to
control natural processes which trigger
HABs, it is feasible to monitor and predict
outbreaks and to a large extent reduce
eutrophication to prevent or minimize HABs.
A more recent but dangerous threat to the
sustainability of the environment, aquatic
biota and human beings is the Marine
Debris. This has been identified as a global
issue which is capable of destroying all
aquatic systems, if left uncontrolled. Apart
from destroying the breeding and nursery
habitats, marine debris has created anoxic
situations or “hot spot” with relatively low

faunal biomass due to lack of water
movement. This directly affects the food
available in the ecosystem thereby affecting
all biological process. Good management
practices and successful implementation
through participation at all levels in the
society can help to protect the life under
water as indicated in the SDG-14 goals. This
would also help to improve our scores in the
Ocean Health Index.

FB OR 01
Length-weight
relationship
and
biological aspects of Mastacembelus
armatus (Lacepede, 1800) from the river
Ganga, India
ABSAR ALAM1*, G. VAISAKH2, KRIPAL DATT JOSHI3,
SHYAMAL CHANDRA SUKLA DAS1, DHARMA NATH
JHA1, JEETENDRA KUMAR1, BASANT KUMAR DAS4
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2

L

ength weight relationship and some
aspects of feeding and reproductive
biology of Mastacembelus armatus were
studied by monthly sampling in the river
Ganga at Allahabad. From April 2015
through March 2016, a sample of 326 fishes
containing 167 males and 119 females were
examined. The length-weight relationship for
M. armatus was established as W =
2.6175
2
(R =0.948) for male and
0.0000214TL
2.6159
2
(R =0.923) for
W = 0.0000232TL
females respectively, indicating negative
allometric growth pattern. Gut content
analysis showed that the majority of the food
items ingested consisted of teleost (37.37%
by volume), followed by insects (23.04%),
molluscs (17.03%), digested organic matter
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(15.077%), crustacean (6.57%), and annelids
(0.91%). In the present study, the observed
Relative Gut Length (RGL) ranged between
0.6 and 0.67 with a mean of 0.64 suggested
that the fish is carnivorous. Males
predominated over females in the population
and the sex ratio (M/F) of 1: 0.72 was
2
statistically significant (χ =31.63, p<0.05).
There was a little seasonal variation in
relative condition which ranged from 0.96 to
1.01 in males and 0.92 to 1.05 in females.
Fecundity ranged from 2268 to 6058 eggs
with mean of 3823±264 eggs for fish of 305
to 490 mm Total length (TL) weighing 80 to
276 g. Average monthly Gonadosomatic
Index (GSI) ranged from 1.06 - 9.3% with a
mean of 3.53% in females. Matured and
spent individuals were recorded in all months
indicating year round spawning with two
peaks, one between February to April and
the other between July to October.

FB OR 02
Influence
of
island
specific
environmental conditions on mangrove
fishery of south Andaman islands
A. SWAPNA, S. VENU*
Department of Ocean Studies and Marine Biology,Pondicherry
University, Port Blair Campus, Andaman and Nicobar Islands,
India; *s.venu1974@gmail.com

M

angrove ecosystems worldwide are
utilized by costal community for
livelihood and food source. These fragile
ecosystems are influenced by various factors
including the environmental conditions
prevailing in the area as well as human
interface.
Present
investigation
was
conducted to understand the relationship of
fishery from South Andaman mangroves and
the environmental conditions prevailing in
this island. The fishery fluctuated between
15.88 tonnes (Shoal Bay) and 1.13 tonnes

(Beodanabad) with a total catch of 35.08
tonnes during the present study (2012-2014).
Shrimps (4397 kg) were the most dominating
resource followed by mud crabs (3458 kg),
mullets (2370 kg), silver-biddies (1430 kg)
and least (305 kg) were anchovies. The
highest catch was recorded from cast net
(22,226.7 kg) during the study followed by
crab rod (7,684.4 kg) and least from crab net
(13 kg). It was interesting to note during the
study, that unlike mangrove regions of
mainland India, monsoon was reported with
highest fishery and lowest in pre-monsoon.
The study enlightens the fact that the
absence of perennial rivers, with rainfall as
the only freshwater source affects the
environmental variables at a significant level.
Multivariate analysis viz. RELATE routine
(Rho= 0.808) and Spearmen (r = 0.7)
recorded correlation between fishery and
environmental variables significant at 0.1%.
Water temperature and salinity were found to
be the best variables influencing the fishery
of island mangrove ecosystem.

FB OR 03
Factors influencing the abundance of
Acetes sp. along Gujarat coast: A
preliminary analysis
V.R. MADHU1*, K.K. PRAJITH2
1

ICAR-Central Institute of Fisheries Technology, Willingdon
Island, Kochi, Kerala, India; 2Research Centre of ICAR-Central
Institute of Fisheries Technology, Matsyabhavan, Veraval,
Gujarat, India; *madhucift@hotmail.com

T

he states of Maharashtra and Gujarat
together contribute about 24% of the total
catches from Indian waters. Unlike the
South-West coast where sardines and
mackerel, are the major species, the fishery
in this region is dominated by fishes higher in
the tropic pyramid. More than 80% of the
species in the region have Acetes as
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predominant food in the guts, which shows
the ecological significance of Acetes sp. as a
link in the ecosystem. The study was taken
up to determine the factors that contributed
to the abundance of Acetes along the region,
which will be an input for satellite based
predictions of fishery resources. Fishing
experiments were carried out along Veraval
and Diu coasts of Gujarat which have
targeted fishery for Acetes using Dept.
fishing vessel. Physico-chemical parameters
were collected simultaneously from the
fishing grounds. The catches of Acetes were
highest during post-monsoon and the
immediate pre-monsoon. A good correlation
(r=0.92) was observed between the Acetes
catches and the total CPUE of the catches in
trawl catches. The abundance of acetes
correlated positively with chlorophyll content
in water, which could be taken as a proxy for
the plankton abundance. To find the optimum
range and predict abundance, analysis
based on Random Forest classifiers were
used. Chlorophyll and temperature were the
most important factors that determined the
abundance of Acetes. But the major
classification was based on the season (pre
and post monsoon- node-1) and the winter
season forming another node (node -2). The
first node could be further divided based on
-3
the chlorophyll concentration (0.47 mg.m ),
which was further separated based on the
O
limiting temperature (27.25 C). In the winter
season, the abundance is seen to be based
0
on a lower surface temperature at 25.15 C.
0
A temperature of 27.25 C limits the
production of Acetes sp. and also the factor:
seasons, which could be the combined effect
of circulations (which were not considered in
this study). A species distribution model
using maximum entropy data was developed,
which proved the reason for distribution of
Acetes along the northwest coast and also
the discontinuous distribution of Acetes
reported in literature. The possibility of

inclusion of the results of this study, in the
potential fishing, for northwest coast using
the concentration of chlorophyll, temperature,
phosphate and nitrate is discussed in the
paper.

FB OR 04
Biological
observations
on
the
Annandale's
guitarfish
Rhinobatos annandalei (Norman, 1926)
from coastal waters off the northwest
coast of India
G.B. PURUSHOTTAMA*, S.G. RAJE, THAKURDAS,
K.V. AKHILESH, SHOBA JOE KIZHAKUDAN, P.U.
ZACHARIA
ICAR–Central Marine Fisheries Research Institute, P. O. Box
1603, Ernakulam North, P. O., Kochi, Kerala, India;
*puru44@gmail.com

B

iological data for the poorly known
Annandale's
guitarfish
Rhinobatos annandalei (Rajiformes:
Rhinobatidae) based on specimens collected
from the by-catch of commercial shrimp
trawlers operating in Arabian sea at depths
of 40 –70 m off northwest coast of India is
presented. Three hundred and fifteen
individuals, ranging from 440 to 950 mm LT,
160 to 3000 g total mass(MT) were collected
for this study. The length–mass relationships
were significantly different between the
sexes (p<0.001). The length - mass
relationship (combined sexes) was derived
2
as LogW = -8.03435+3.55958 Log L (r =
0.961). Co-efficients ‘a’, ‘b’ of the lengthmass relationship were estimated as 2
7.45983, 3.43176 (r = 0.980) for females and
2
-7.13177, 3.32133 (r =0.914) for males
respectively. The size-at-maturity (L50) for
females and males estimated to be 622 and
641 mm LT respectively. Number of embryos
in single female ranged from 4 to 21 and size
at birth estimated between 10.0 to 13.0 cm
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LT. Overall sex ratio favoured females at the
rate of 1:2.75. Dietary analysis of stomach
reveals
that
R.
contents
(%IRI)
annandalei mainly feeds on Solenocera spp.
(18.7 %IRI), while other diets are
Parapenaeopsis
sculptilis
(0.5
%IRI),
Parapenaeopsis stylifera (0.4 %IRI), Loligo
spp. (0.4 %IRI), and sciaenids (0.3%IRI). This
study also provides other detailed biological
observation on size, sex composition, and
size-at-maturity (L50) of R. annandalei from
northeastern Arabian Sea. R.annandalei is
poorly studied and it’s IUCN Red List Status
is ‘Data Deficient’. We anticipate that the
biological results from this study, which
provide preliminary information on the
guitarfish, will support the presently ongoing
data generation on the poorly known batoids
of Indian Ocean and management decision
support.

FB OR 05
Feeding biology of Etroplus suratensis
(Pisces- Cichlidae) from different
aquatic ecosystems

stomach contents of the fish were sorted out
into macro vegetation, filamentous algae,
diatoms, detritus and digested matter,
molluscs, zooplanktons etc. The study
revealed that the food and feeding habits of
the fish differed both in fresh water and
brackish water lakes. Fishes collected from
Vellayani Lake showed a higher diversity of
food items (submerged aquatic plants)
compared to those from Ashtamudi Lake
(filamentous algae and molluscs). The food
composition of E. suratensis was found to
show marked seasonal variations. Low
feeding intensity observed may be related to
breeding cycle than food abundance. The
relation between different maturity stages
with feeding intensity and different size
groups with preferred food were assessed.
Gastro somatic index and relative gut length
were worked out. The food materials
recorded includes aquatic plants such as
Utricularia, Nitella, Chara; filamentous algae
such as Oscillatoria, lyngbya, Ulothrix,
Spirogyra and Fragilaria; diatoms Navicula,
Scenedesmus, Coscinodiscus, Aulacoseira,
detritus and digested organic matter,
molluscs, crustaceans, worms etc.

MELBY EMMANUEL, G.P. NEETHU, R.B. PRAMOD
KIRAN*
Dept. of Aquatic Biology and Fisheries, University of Kerala,
Karyavattom, Thiruvananthapuram, Kerala, India;
*pramodkiranrb@keralauniversity.ac.in

A

comparative study on the diet of
Etroplus suratensis (pearlspot), an
economically important food fish and the
state fish of Kerala, was carried out to
understand aspects of food and feeding
habits of the species from fresh water
(Vellayani Lake, Trivandrum) and brackish
water (Ashtamudi Lake, Kollam) lakes in
Kerala. Fortnightly sampling was done and a
total of 100 guts in the size range of 5 cmto
20 cm were examined using frequency of
occurrence and points methods. The

FB OR 06
Length frequency distribution, lengthweight relationship and reproductive
biology of spottail sleeper ray, Narke
dipterygia (Bloch and Schneider, 1801)
off Visakhapatnam, central eastern
coast of India
V. RAVALI, K. SUJATHA*, V.A. ISWARYA DEEPTI
Department of Marine Living Resources, Andhra University,
Visakhapatnam, Andhra Pradesh, India;
*sujatha.mlr@gmail.com

N

arke dipterygia (Bloch and Schneider,
1801), spottail sleeper ray, is one of the
most commonly occurring sleeper ray
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represented in the artisanal and shrimp trawl
by-catch fishery of Visakhapatnam (Lat
17˚01’N to 19˚22’N; Long 83˚23’E to
85˚14’E). Previous studies reveal that this
species has a low resilience and minimum
population doubling time is 4 to 14 years. As
very little is known about the biology of this
species, the present paper deals with length
frequency
distribution,
length-weight
relationship and various aspects of
reproductive biology such as length at first
maturity, size at birth, sex ratio, gestation
period and fecundity of spottail sleeper ray
represented
in
the
catches
of
Visakhapatnam. The study is based on 254
specimens measuring 43 to 206 mm TL that
include 132 males and 122 females. Lengthweight relationship of males, females and
pooled samples was estimated. The mode of
reproduction is ovoviviparous and the two
ovaries and uteri are functional. Low
fecundity combined with its typical life history
traits make it more vulnerable to overfishing
indicating that by-catch rates should be
monitored and regulated. The present study
contributes to the basic knowledge of biology
of this species and this is the first such
quantitative data generated for sleeper rays
from this region.

FB OR 07
Renewal acute toxicity of broadspectrum herbicide, paraquat dichloride
in Channa punctatus (Bloch, 1793)

this study is to examine acute toxicity,
behavioural and morphological alterations in
air-breathing teleost fish, Channa punctatus
(Bloch) exposed to paraquat dichloride.
Acute toxicity was assessed to calculate the
lethal concentration (LC50) by Finney’s,
(1971) Probit Analysis, by exposing Channa
punctatus to wide range of paraquat
dichloride concentrations (30, 60, 90,120,150
mg/L) for 24, 48, 72 and 96 h. The LC50
values determined are 93.36, 82.22, 67.93
and 65.87 mg/L for 24, 48, 72 and 96 h
respectively. Maximum allowable toxicant
concentrations (MATC) was also defined by
LC50 value and is found to be 0.6587 mg/L.
The 95% confidence limit is in narrow range
of 3.53, 3.97, 3.34, 3.19 for 24, 48, 72, 96 h
respectively. Fiducial limits were also
calculated to confirm about the lethal toxicity
of the paraquat dichloride. The behavioural
changes
provide
biologically
relevant
endpoints in evaluating toxicity testing.
Deviation from baseline behavior and
morphological deformities was noticed.
Mortality rate was dose-time dependent and
increased with increase in concentration. The
above findings were consistent and gave a
clear indication of the toxicity of paraquat
dichloride and hence, appropriate ecotoxicological risk assessment should be
made. The study provides a deleterious
effect on the test organism and considers it
as
environmental
hazard.
Therefore,
indiscriminate use of paraquat dichloride by
farmers should be discouraged particularly in
areas close to aquatic environment.

IRFAN BADROO*, HEMLATA NANDURKAR
Department of Zoology, Sant Gadge Baba Amravati University,
Amravati, Maharashtra, India; *irfanashraf419@gmail.com

P

araquat dichloride is a widely used
broad-spectrum herbicide, a major
contaminant in aquatic environment due to
dissipation and has generated great concern
particularly to fishes. Hence, the purpose of

FB OR 08
Photo-thermal manipulation for gonadal
maturity of golden mahseer (Tor
putitora) in captivity
M.S. AKHTAR*, A. CIJI, M. RAJESH, D. SARMA, B.S.
KAMALAM, P. SHARMA, A.K. SINGH
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P

hoto-thermal manipulation for gonadal
maturity of golden mahseer in captivity
was attempted to overcome the exclusive
dependence on wild collected female
brooders for seed production. Photoperiod
induced changes in the profile of
reproductive hormones have been recorded.
In the first trial, adult golden mahseers were
maintained
under
three
different
photoperiodic treatments viz., 8 h light and
16 h dark (8L:16D), 12 h light and 12 h
dark(12L: 12D), and 8 h light and 16 h dark
(8L:16D) for 100 days. There was significant
difference in plasma VTG levels in female
and male golden mahseer reared under
different photoperiodic regimes. Among
females, the highest level of vitellogenin was
observed in 12D:12L group followed by
8D:16L group and the group under 16D:8L
regime registered lowest values. In case of
aromatase activity, no statistical difference
was
evident
among
the
different
photoperiodic treatments. The plasma
concentrations of 17β-estradiol (E2) showed
significant difference between the different
photoperiodic regimes. The highest levels
17α, 20β-dihydroxy progesterone was
observed in males under 16L: 8D group
followed by females of 12D:12L. Plasma
levels of melatonin, the highest values were
found in 16D:8L followed by 12D:12L and
lowest was observed in 16L: 8D. Higher
rearing temperature resulted in elevated
concentrations of estradiol and progesterone
in females, however with concurrent
decrease in the plasma levels of cortisol and
total
immunoglobulins.
Increase
in
temperature had enhanced the 17α, 20βdiOH progesterone levels in females. There
was no significant impact of elevated
temperature (Trial II) on vitellogenin levels of
either females or males, but, there was 29%

increase in females. Further, rearing at
elevated temperature significantly enhanced
cortisol levels, but with no significant effect of
sex type. Concerning the other stress
markers, no significant change was observed
in plasma glucose, anti-oxidative enzymes
such as superoxide dismutase, glutathione-stransferase and total anti-oxidant levels with
respect to both sex and rearing temperature
of golden mahseer.

FB OR 09
Otolith shape analysis - A tool for stock
identification of whitebait from Indian
waters
SHARDUL S. GANGAN1, RAJAN KUMAR2, PRAKASH
E. SHINGARE1, SHARAD D. PATIL1,
S. JAHAGEERDAR3, A.K. JAISWAR3*
1

Taraporewala Marine Biological Research Station, Bandra,
2
Mumbai, Maharashtra, India; Tuticorin Research Centre of
ICAR_Central Marine Fisheries Research Institute, Tuticorin,
Tamil Nadu, India; 3ICAR-Central Institute of Fisheries
Education, Mumbai, Maharashtra, India; *akjaiswar@cife.edu.in

O

tolith shape variability from different
regions of Indian waters has been used
as a tool to investigate the stock separation
of whitebait viz. Stolephorus commersonii
and Stolephorus indicus. Hundreds (n =431)
of otoliths were studied for the different
shape indices from the specimens collected
from the Indian waters covering most of the
distributional range of the species. The
Canonical Discriminant Analysis (CDA) of the
shape indices and Fourier descriptors pooled
together could be efficiently discriminated
from east coast and west coast specimens in
S. commersonii, but in S. indicus, due to high
degree of misclassification leads to difficulty
in separation of the stocks. Jack knified
cross-validation showed that the overall
classification success was 62.20% in S.
commersonii and 51.20% in S. indicus. The
otoliths from different regions showed
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dissimilarity in the form of antirostrum in both
S. commersonii and S. indicus and showed
dissimilarity in the form of rostrum only in S.
indicus. The output of this study is useful in
the
management
of
whitebaits
like
S.commersonii and S. indicus from the
Indian waters.

FB OR 10
Length-weight analysis and condition
factor of the Indian trout, Raimas bola
collected from river Kosi, Uttarakhand
S. ALI*, N.N. PANDEY, R.S. HALDAR, A.K. SINGH

than 3.0, the ideal value considered for
isometric growth pattern. The mean condition
factor (K) calculated for the wild stock is
0.60±0.11 which is much less than unity (viz.,
k=1). This indicated that stock of this species
available in the river Kosi is not in good
condition. As the population of this species is
declining due to destructive fishing methods
it was emphasized that detailed research into
distribution, biology, population, habitat
trends, threats and impacts are needed for
rehabilitation of this species. Hence, this
information would be helpful for effective
measures to manage the population of this
species.

FB OR 11

ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India;*alicife@gmail.com

L

ength-weight relationship and condition
factor
are
important
tools
for
understanding the biological changes in fish
stocks
and
for
developing
fishery
management measures. It helps in
monitoring the status of fish stock and
comparison
among
life
history and
morphological differentiation of the same
species in different areas and season. The
condition factor generally indicates the
physiological states of the fish including its
reproductive capacity, developmental stages
and physical well being. Condition factor has
also been used as an index of growth and
feeding intensity. The observed data on
length and weight of Raimas bola collected
from river Kosi, indicated high degree of
positive correlation between length and
weight. The slope value (b) was obtained by
the least square linear regression from the
log transformed equation Log W= Log a+ b
Log L. Statistical analysis was done in SPSS
Ver. 19. These results showed that the wild
stock is under severe stress and the species
follow non-isometric growth pattern (b ≠ 3).
The ‘b’ value obtained is 2.39 which is less

Stock delineation of milkfish, Chanos
chanos (Forsskål, 1775) populations
along Indian coast using morphometric
data and otolith shape indices
M. SRI HARI1, A. KATHIRVEL PANDIAN2, ZEBA
JAFFER ABIDI1*, S.S. GANGAN3, K.K. RAMTEKE1,
G.B. SREEKANTH4
1

ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra. India; 2Peninsular Marine Fish Genetic Resources
Centre, ICAR-National Fish Genetic Resource , Kochi, Kerala,
India; 3Taraporewala Marine Biological Research Station,
Bandra, Mumbai, Maharastra, India; 4ICAR-Central Coastal
Agricultural Research Institute, Old Goa, Goa, India;
*zjabidi@cife.edu.in

M

ilkfish is the monotypic species (Order:
Gonorhynchiformes, Family: Chanidae),
distributed in tropical Indo-pacific region. A
total of 209 fish samples and 76 otoliths were
collected from east coast (Mandapam lagoon
and Chilika lake) and west coast (MandoviZuari estuarine system and Cochin
backwaters). In this study, 18 morphometric
traits and five otolith shape indices
(circularity, ellipticity, rectangularity, form
factor and roundness) were employed to
delineate milkfish populations. In PCA of
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morphometric traits, the first and second
principal components explained 37.62% and
31.26% respectively. Caudal peduncle depth,
maximum depth, pectoral fin length, dorsal
fin length and fork length contribute to the
separation of milkfish populations. Univariate
analysis of variance showed significant
variations in all five shape indices between
various fish populations (p<0.05). A stepwise
canonical discriminant analysis was used for
cross validation and it also indicated that
shape
indices
were
successful
in
discriminating the populations. Jackknife
classification in Discriminant analysis for
morphometric traits demonstrated 90.4%
accuracy in classification while otolith shape
data
showed
71.1%
accuracy
in
classification. Results from this study identify
the existence of four different populations of
milkfish in various coastal ecosystems of
India.

FB OR 12
Studies on some aspects of biology of
Siganus canaliculatus (Park, 1797)
(Pisces: Siganidae) off Visakhapatnam,
central eastern coast of India
V.A. ISWARYA DEEPTI*, K. SUJATHA
Department of Marine Living Resources, Andhra University,
Visakhapatnam, Andhra Pradesh,
India;*ishwarya.deep@gmail.com

S

iganus canaliculatus (Park, 1797)
(Pisces: Siganidae) is one of the
important food fishes caught in both
traditional
and
trawl
catches
at
Visakhapatnam, central eastern coast of
India. This species has great demand as it is
considered as a suitable candidate species
for aquaculture mainly because of its feeding
habits. It is also used as bait to catch tunas.
Both juveniles and adults are caught in large
numbers almost throughout the year in this

region. All length groups are represented in
the catches of this region in most of the
months. Due to its importance in both
fisheries and aquaculture, some aspects of
biology of this species have been studied
that includes length frequency distribution in
traditional and trawl catches, length-weight
relationship
and
some
aspects
of
reproductive biology such as maturity stages,
ova diameter, gonado somatic index, size at
first maturity and fecundity. The present
study is based on 574 specimens of S.
canaliculatus of size range 76 - 267 mm TL
represented in the catches of Visakhapatnam
during the period January 2015 to December
2016. Both male and female specimens
belonging to five maturity stages with Stage
II and Stage III having two sub-stages each
are encountered in the catches. Specimens
of size range 140-208 mm TL are also
represented in the trawl bycatch in large
numbers during the months February to
April, that are often thrown as trash fish. The
present study is useful in evaluating the
status of this species and provides biological
reference points that are required for fishery
management of this region. Visakhapatnam
has great potential for mariculture because of
emerging floating cage culture in coastal
waters by ICAR-CMFRI and these studies
provide fundamental information for species
selection.

FB OR 13
Studies on some aspects of biology of
Uranoscopus cognatus Cantor, 1849
(Pisces: Uranoscopidae) represented in
the trawl bycatch of Visakhapatnam,
central eastern coast of India
SNEHA JHA, V.A. ISWARYA DEEPTI, V. RAVALI, K.
SUJATHA*
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S

hrimp trawl bycatch and discards are one
of the most important issues in fisheries
management. Removal of large number of
fish species as shrimp trawl bycatch has
adverse effects on marine ecosystems,
provoking changes in structure of trophic
webs and habitats that pose risks for
sustainability of current fisheries. Of late,
there is tremendous increase in trawl bycatch
landings in Visakhapatnam (17° 44” N, 82°
23” E) due to increased fishing activities.
Previous studies reveal that there is no
comprehensive data on the magnitude and
biological significance of trawl bycatch
species. Indiscriminate removal of larger and
fecund individuals from a population depletes
spawning stocks, thus changing community
structure and food chains. Among various
species of trawl bycatch landed, species
belonging to family Uranoscopidae are
observed regularly throughout the year and
Uranoscopus cognatus is one of the common
species in the bycatch of Visakhapatnam.
The present study aims at generating
baseline data on biology of U. cognatus that
includes length frequency distribution, lengthweight relationship, maturity stages, ova
diameter frequency distribution, gonadosomatic index, size at first maturity and
fecundity. These studies were carried out on
a total of 618 specimens of length range 51189 mm TL collected during the period
January 2015 to December 2016. Specimens
belonging to five maturity stages with I, II and
III having two sub-stages are represented in
this region. Juveniles of length range 51-92
mm TL were represented in the catches
throughout the year; matured specimens of
stage III and IV are also represented
throughout the year but are more abundant
in the months November to January. The
present study contributes to an improved
understanding of biology of fish communities

and the possible impact of fishing on the
long-term
sustainability
of
exploited
ecosystems.

FB OR 14
Morphological differentiation of true
mackerels (family: Scombridae) from
Indian waters
SUBAL KUMAR ROUL1*, SHIKHA RAHANGDALE2,
RAJAN KUMAR2, U. GANGA1, E.M. ABDUSSAMAD1,
PRATHIBHA ROHIT1
1
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T

rue mackerels reported from all over the
world oceans are grouped under the
tribe Scombrini. This tribe consists of eight
valid species under two genera namely
Rastrelliger and Scomber. In India, the
species included under the two genera are
Rastrelliger kanagurta, R. faughni, R.
brachysoma and the newly described chub
mackerel from Indian waters, Scomber
indicus. Representative specimens (178
numbers) of all the four species were
collected between February 2016 and May
2017 from the Andaman Island, Tamil Nadu
and Kerala coasts. Means for 24 selected
morphometric ratios across the species were
compared using ANOVA. The results
showed higher F-value for head length, head
depth, depth at first dorsal, second dorsal
and anal fin origin, and anal fin height
making them major characters in species
separation either alone or in combination
with other morphometric characters. All the
morphometric variables were subjected to
Stepwise Discriminant Function Analysis
(SDFA) and the variables such as depth at
first dorsal, second dorsal and anal fin origin,
maxilla length and anal fin height were found
to be the most important characters for
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discriminating the species. The predicted
species assignment by the discriminant
function give correct classification in 98.31%
of cases with only 3 instances of
misclassification out of 178 cases. The
scatter plot for the canonical scores of Root 2
against Root 1 clearly distinguish four
species in the form of separate clusters.
Most of the meristic counts were found
overlapping except for gill raker counts on
first gill arch which is also considered as
important character for species separation.
Cluster diagram based on group averaged
squared Mahalanobis distance revealed
relative morphological closeness of R.
kanagurta with R. faughni in comparison with
other.

FB OR 15
Cytochemical
characterization
of
Trichodesmium bloom in the Gulf of
Mannar and its ecological significance
AMIR KUMAR SAMAL1*, A.K. ABDUL NAZAR1,
GRINSON GEORGE2, NANDINI MENON3, J.
JAYASANKAR2, RAVI KUMAR AVADHANULA1, RITHIN
RAJ3
1
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R

egular occurrences of blooms of
Trichodesmium have been noticed in the
Gulf of Mannar waters since 2015.The
Trichodesmium colonies during the initial
phase of its natural bloom in the Gulf of
Mannar in the months of July and August
2016 were identified using light microscopy
and individual colonies were picked up and
processed for scanning electron microscopy.
The electron micrograph revealed the
parallel and partially inter-crossing trichomes

in the tuft and bow tie colonies respectively.
Furthermore, the cylindrical shape of the
cells in the trichomes, the cross-walls
between the individual cells and the
attenuated morphology of the cells at the end
of the trichome were revealed by the SEM. In
addition, the occurrence of rod and spiral
shaped bacteria as epibionts on the
trichomes was also revealed by the SEM
conforming to the notion that Trichodesmium
colonies are home for the proliferation of
many bacterial species. Interestingly, the
entrapment of many rosette shaped
crystalline particles by the Trichodesmium
colonies were also revealed by the SEM. The
EDX analysis of those particles and their
morphology revealed it to be crystalline
calcium phosphates indicating that the
Trichodesmium colonies in natural water may
acquire
limiting
micronutrients
like
phosphorus from
particulate
minerals
entrapped in them. The characteristic pinkish
coloured water containing the bloom colonies
were
sampled
and
spectroscopically
examined for the pigments responsible for
the pink colouration. The raw water, water
filtered through 0.45 μ GF/F filter, the
aqueous extract and the methanolic extract
of the degrading cells were spectrally
scanned in the range of 380-750 nm. Strong
absorption peaks at 498 and 565 nm region,
typical of phycoerythrin pigments, were
observed in the raw water, the filtered water
and the aqueous extract but not in the
methanolic extract. In contrast, those peaks
were absent in the greenish coloured
methanolic extract. However, the peaks
typical of chlorophyll like pigments viz., the
Soret’s band at 450 nm region and the Qband at 665 nm region were present only in
the methanolic extract. These spectroscopic
observations
indicated
that
the
characteristics pinkish colour of the
Trichodesmium bloom at its degrading phase
is mainly due to the dominance of the water
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soluble phycoerythrin present both inside the
Trihodesmium cells as well as its leaching
into the water.

FB OR 16
Fishery and biological traits of talang
queenfish,
Scomberoides
commersonianus from the eastern
Arabian Sea off Karnataka
K.M. RAJESH*, PRATHIBHA ROHIT, E.M.
ABDUSSAMAD, ABDUL HAKEEM
Mangalore Research Centre of ICAR–Central Marine Fisheries
Research Institute, Post Box No. 224, Hoige Bazar, Mangalore,
Karnataka, India; *rajeshmkm3@rediffmail.com

F

ishery and biological aspects of talang
queenfish,
Scomberoides
commersonianus landed along Karnataka
coast during 2013-16 was studied. This study
is first of its kind in India since no
comprehensive report is available on
biological traits of this species. The annual
landing of S. commersonianus in Karnataka
during 2013-16 showed maximum landings
of 947 t during 2015 with an average of 661
t. This species is exploited using trawl net
(78.89%), gillnet (12.94%), purse seines
(8.04%) and other indigenous gears (0.13%)
such as ring seines and shore seines. The
fork
length
(FL)
of
Scomberoides
commersonianus in the fishery ranged from
19.4 to 110 cm. Fishes having 35 to 50 cm
FL dominated the catch (63.1%). A good fit
was observed between length and weight
relationship having a and b values of 0.0687
2
and 2.766 with R of 0.968.Teleosts were the
most dominant prey item (91.3%) in the gut
followed by molluscs (8.5%) and crustaceans
(0.2%).
Anchovies,
Indian
mackerel,
threadfin breams, oil sardine, unicorn cod,
scads, silver bellies, thryssa, lizardfish,
pufferfish and bigjawed jumper in the order of
abundance represented the diet. Cephalopod

represented by Loligo sp., was the only
component
among
molluscs
while
crustaceans includes Acetes spp. and other
penaeid prawns. Overall, the male to female
ratio was 1:0.7 indicating dominance of
males in the fishery. However, female
dominance was recorded in the months of
February, March, June and August with male
to female ratio of 1:5, 1:1.1, 1:4 and 1:1.9
respectively, while male dominance was
evident during other months. Length at
maturity (Lm) was estimated at 50.5 cm FL
and 53.5% of the specimens collected were
mature and had attained stage III and above.
Higher mean monthly GSI values were
recorded during April with a secondary peak
in November revealing maximum spawning
in these months.

FB OR 17
Development of microsatellite markers
from
giant
river-catfish
Sperata
seenghala using next generation
sequencing technology
ADITYA PRATAP ACHARYA, A. PAVAN KUMAR*,
P. KORINGA, C.G. JOSHI, P. GIREESH BABU, A.
CHAUDHARI, G. KRISHNA
ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *pavankumar@cife.edu.in

T

he giant river-catfish, Sperata seenghala
(order: Siluriformes, family: Bagridae) is
one of the commercially important freshwater
species of India, Nepal and Bangladesh. This
fish has huge demand in domestic market
due to low number of intramuscular bones
and nutritive value. However, culture
practises for this fish have not yet been
standardized and the demand for this fish is
being met by capture fisheries only.
Unregulated fishing from natural water
bodies would lead to over exploitation and
subsequent depletion of stocks. Information
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on genetic stock structure is essential to
formulate
effective
management
and
conservation measures. Microsatellites are
the most appropriate molecular markers to
investigate the population genetic structure
due to their high polymorphism and
abundance in the genome. In the present
study, genomic DNA of Sperata seenghala
was digested and microsatellite containing
fragments were captured by designed probes
and sequenced by Ion torrent platform. A
total of 10,704 simple sequence repeats
were
identified
from
contigs
using
bioinformatic tools. The percentage of di, tri,
tetra and penta nucleotide repeat motifs were
75, 13, 10 and 2%, respectively. Out of
these repeats, 7000 polymorphic SSR loci
were identified using in silico approach.
Primers were designed for 200 SSR loci out
of which thirty SSR repeats were validated.
The polymorphic information content value of
these markers varied from 0.5-0.7 with an
average number of 7 alleles per locus. These
microsatellites are useful for genetic stock
characterization of Sperata seenghala.

FB OR 18
Micronuclear induction in an airbreathing fish, Anabas testudineus
(climbing perch), as a biomarker for
methylmercury toxicity
S. SWETHA, R.B. PRAMOD KIRAN*
Department of Aquatic Biology and Fisheries, University of
Kerala, Thiruvananthapuram, Kerala, India;
*pramodkiranrb@keralauniversity.ac.in

N

atural and man-made substances
containing mercury have since long
been implicated as malefactor in various
ailments and are even considered genotoxic.
The organic compound of mercury,
methylmercury is known to cause genetic
variations in many organisms spanning all

spheres of life. The studies on long-term and
short-term genotoxic biomarkers are limited
especially in India. The present study was
conducted to identify the occurrence of
nuclear anomalies in the freshwater air
breathing fish Anabas testudineus using
micronucleus (MN) assay, which is a very
potent tool for the assessment of
genotoxicity. Acute toxicity (LC50) of
-1
methylmercury was calculated to be 16 mgL
using probit analysis. The fish were exposed
th
to a concentration 1/10 of the LC50 (1.6 mg
-1
L ), and blood samples taken on days 1, 4,
7, 14 and 21. The induction of MN as the
percentage of MN formation per 1000 cells
was the highest (26.93‰) on day 21. It is,
thus, concluded that methylmercury is a
genotoxic
material
causing
nuclear
anomalies in A. testudineus, and this species
can be used for assessing the impact of this
toxicant at sublethal levels.

FB OR 19
Interaction of climate variability on
distribution of commercial fish in Indian
coastal waters
GRINSON GEORGE1*, PHIROS SHAH1, THARA
JAYASHANKAR2, R. SAJEEV2, SHALIN SALEEM1,
MUHAMMAD SHAFEEQUE1, TARUN JOSEPH1,
TREVOR PLATT3, SHUBHA SATHYENDRANATH3
1

ICAR–Central Marine Fisheries Research Institute, P. O. Box
2
1603, Ernakulam North, P. O., Kochi, Kerala, India.; Cochin
University of Science and Technology, Kochi, Kerala, India;
3
Plymouth Marine Laboratory, Prospect Pl, Plymouth PL1
3DH, Plymouth, United Kingdom;*grinsongeorge@gmail.com

R

ecent years have seen enhanced
harvesting of small pelagic fish over the
global coastal waters. But whether the
coastal waters have sufficient primary
production to sustain such enhanced
fisheries over the long-term is a debatable
issue.
If the primary production is not
sufficient to support the fisheries, it may lead
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to a collapse of the fisheries and to the
commercial extinction of the fish. Previous
studies have shown that climatic fluctuations
may be responsible for the inter-annual
variability in abundance of fish populations.
The life history of small pelagic fishes (which
are highly mobile, rely on plankton-based
food, and have short life spans) makes them
particularly sensitive to environmental
forcing. Hence, the interaction of fisheriesrelated change in the fish community
structure and changes in the coastal
environment due to climate variability should
be studied to develop a better strategy for
sustainable fisheries. Here, an attempt has
been made to study the influence of climate
variability on the fisheries along the coastal
waters of India. The results show that
weakening of alongshore winds off the west
coast of India leads to decline in offshore
mass transport and upwelling during summer
monsoon, and a corresponding increase in
Sea Surface Temperature, during the
positive Indian Ocean Dipole (IOD). There
was a related decrease in primary production
during these years. Hence the small pelagic
fish are adversely affected. The reverse
situation is expected during negative IOD
Years.

FB OR 20
Biometric studies of white sardine,
Escualosa
thoracata
(clupeidae/
clupeiformes) from Tuticorin waters
SHIKHA RAHANGDALE1*, RAJAN KUMAR1, SUBAL
KUMAR ROUL2, PRATHIBHA ROHIT3, L. RANJITH1,
P.P. MANOJKUMAR1
1

Tuticorin Research Centre of ICAR-Central Marine Fisheries
Research Institute, Tuticorin, Tamil Nadu, India; 2ICAR-Central
Marine Fisheries Research Institute, Kochi, Kerala, India;
3
Mangalore Research Centre of ICAR-Central Marine Fisheries
Research Institute, Mangalore, Karnataka,
India;*kharahangdalecife@gmail.com

T

he current study is based on specimens
(41-103 mm TL; 0.46-9.44 gm TW) of
white sardine collected from Tuticorin. The
length-weight relationships (LWRs) were
separately analysed for adult male, adult
female (> 70 mm) and juveniles/sub-adults (<
70 mm). Results for ANCOVA revealed no
statistical difference in regression slope for
LWR for adult males and females.
Nevertheless homogeneity of regression
slopes for adults (male+female) and
juveniles/sub-adults was rejected. Hence,
two LWRs were established separately for
adults as Log W=3.396Log L - 5.8718 and
juvenile/sub-adults as Log W=2.8968Log L 4.9586. Adults showed positive allometric
growth whereas juvenile/sub-adults follow
isometric pattern as revealed by t-test.
Fifteen morphometric ratios were compared
for difference in mean across male and
female adults, but no statistical difference
was observed at 1% level of significance.
Hence, they were subsequently pooled and
analyzed for difference with juvenile/subadults. Seven out of fifteen variables showed
difference at 1% level of significance
reflecting
prominent
morphological
transformation that the species undergoes.
All the morphometric variables assessed in
current study showed prominent correlation
among each other except post-orbital length
2
(<0.90) which is also reflected in lower R
value of 0.7539 in its linear relationship with
standard length. Considering the pronounced
ontogenic allometry in the species, an
assessment using both traditional and
geometric
approach
was
attempted.
Allometric coefficient for fifteen traditional
morphometric measurements was extracted
from PC1 of covariance matrix of logtransformed variables. It showed prominent
positive allometry for body depth, length
between anal and pelvic and negative
allometry for eye diameter, snout length, prepectoral length and inter-orbital length.
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Landmark based geometric morphometric
studies affirm the relative deepening of the
body as the fish grows. Reduction of snout
length and eye diameter and increasing gap
between anal and pelvic fin can also be
easily visualized in vector diagram and
deformation grid.

FB OR 21
Comparative morphometry of four
species
of
genus
Metapenaeus
(penaeidae/decapoda) from Gulf of
Mannar
RAJAN KUMAR1*, SHIKHA RAHANGDALE1,SUBAL
KUMAR ROUL2, G. MAHESWARUDU2, L. RANJITH1,
P.P. MANOJKUMAR1
1

Research Centre of ICAR-Central Marine Fisheries Research
Institute, Tuticorin, Tamil Nadu, India; 2ICAR-Central Marine
Fisheries Research Institute, Kochi, Kerala, India;
*rajanfrmcife@gmail.com

T

he present study is based on 80
specimens, 20 each of Metapenaeus
affinis, M. monoceros, M. moyebi and M.
dobsoni collected from Tuticorin. A total of 12
morphometric measurements were taken
from all the specimens which showed strong
correlations among each other. All the
specimens included in the study, represent
adult forms in ontogenic series and hence
the observed allometry is confined to static
one. Principal component 1 (PC1) extracted
from covariance matrix of log-transformed
morphometric variables gave a multivariate
generalization of simple allometry. PC 1
0.5
multiplied by P , where P is the number of
variables gave allometric coefficient for the
variable against overall size measure and
were used to construct growth gradients for
the species. Most of the variables showed
either prominent positive or negative
allometry, affirming pronounced allometric
growth in crustaceans. The angle (α)
between the PC 1 of two species gives the

measure of difference between allometric
patterns. A pairwise estimation of α, followed
by a permutation test showed different
allometric patterns for the species except for
M. moyebi-M. dobsoniwhere the difference
was found to be statistically insignificant.
Eleven selected morphometric variables
were subjected to allometric correction and
adjusted for the size of a model specimen of
100 mm TL (Total length). An ANOVA was
performed
for
exploring
inter-species
difference. All the 11 variable showed
significant difference across species at 5%
level of significance. A stepwise discriminant
function analysis was performed and the
model predicted correct classification for all
th
th
the cases. Merus length of 4 and 5
periopods, telson length and length of sixth
abdominal segment were among the major
discriminating characters. A dendrogram
based on group averaged squared
Mahalanobis
distance
revealed
morphometric proximity of M. affinis and M.
monoceros.

FB OR 22
Fishery and dynamics of Mene
maculata (moonfish) off Karnataka
DIVYA VISWAMBHARAN*, PRATHIBHA ROHIT, K.K.
JOSHI, SUJITHA THOMAS, LATHA SHENOY,
GEETHA SASIKUMAR, A.K. JAISWAR
Mangalore Research Centre of ICAR-Central Marine Fisheries
Research Institute, Post No: 244, Mangalore, Karnataka, India;
*divyaarinu@gmail.com

M

ene maculata (Bloch and Schneider
1801), commonly known as moonfish,
has a wide spread distribution along the
Indian Coast. The fish is the only extant
member of the genus Mene under the family
Menidae whose habitat spread across
deeper, coastal water near the bottom on the
continental shelves as well as around the
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sea mount areas. Though, the occurrence of
moonfish was reported along the Karnataka
coast, very little study has been carried out
on the growth of this species. Hence, a
preliminary study was taken up to
understand the fishery and to estimate
population parameters of moonfish landed
along the Karnataka Coast. On analysis of
the data pertaining to the landings of
moonfish from 2007 to 2016 it is seen that
moonfish is an emerging fishery along the
Karnataka coast, with the landings increasing
from 110.5 t (2007) to 2483 t (2016) in the
last one decade. Bulk of the moonfish
landing was contributed by mechanised
vessels (94%). The population parameters of
the moonfish were accessed using the length
frequency data collected from the landings of
mechanized vessels at Mangalore and Malpe
Fishing Harbours during December, 2015 to
May, 2017. The b-value of length-weight
relationship for the males, females and
indeterminates were 3.316, 3.440 and 2.90
respectively. Growth parameters were
estimated using FiSAT Programme. The
growth parameters of moonfish viz., L∞, K
and to were estimated at 29.1 cm, 1.014/yr
and -0.0014 respectively for Karnataka
waters. The mortality parameters; natural
mortality (M), fishing mortality (F) and total
mortality (Z) were estimated to be 1.82, 1.62
and 3.44 respectively. These estimates
generated for this species in eastern Arabian
Sea could help in the sustainable
management and conservation of the
moonfish fishery in the region.

FB OR 23
Genetic stock characterization of Labeo
calbasu
(Hamilton,
1822)
using
mitochondrial markers
E.A. NESNAS, MUJAHIDKHAN PATHAN, ANNAM
PAVAN KUMAR*, A. CHAUDHARI, GOPAL KRISHNA

ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *pavankumar@cife.edu.in

L

abeo calbasu (Order: Cypriniformes;
family: Cyprinidae) is one of the most
popular medium carps and has huge
demand throughout south-east Asia. Despite
its commercial importance, information on
genetic stock structure is limited to north
Indian rivers and the same is lacking for
peninsular rivers. The present study is
carried out to characterize the genetic stocks
of Labeo calbasu from Cauvery and
Narmada rivers using mitochondrial ATPase
6/8 gene. A total of 200 individuals were
sampled from six locations including two
rivers (Hoshangabad, Bethul and Jabalpur in
Narmada river; Krishnarajasagar, Mettur and
Bhavanisagar in Cauvery river). Sequencing
of 842 base pairs of ATPase 6/8 gene
revealed 28 haplotypes including all samples
from two rivers. The river Cauvery showed
maximum haplotype diversity relative to
Narmada river. In Narmada, high FST value
(0.85121) was observed between Jabalpur
and Hoshangabad indicating high genetic
differentiation between these two locations.
However, between Bethul and Hoshangabad
pairwise FST value was 0.00 suggesting lack
of genetic differentiation between these two
locations. For Cauvery river, moderate FST
values (0.170) were observed between
samples from Mettur and Krishnarajasagar.
No genetic differentiation was observed
between samples from Bhavanisagar and
Mettur locations. Analysis of molecular
variance revealed high genetic variation
among the sub-populations of Narmada river.
Conversely, Cauvery river showed high
genetic variation within the sub-populations.
The analysis of data demonstrated the
potential of ATPase 6/8 genes in determining
the
genetic
diversity
and
indicated
considerable sub-structuring in wild L.
calbasu populations present in Narmada and
Cauvery rivers.
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FB OR 24
Assessment of heterotrophic bacteria
and total coliforms in relation with
physico-chemical
parameters
in
Gurupur estuary, south west coast of
India
CHANDRASHEKAR KADEMANE1, MRIDULA
RAJESH1*, K.M. RAJESH2, K. VANDANA1
1

2

College of Fisheries, Mangalore, Karnataka, India; Mangalore
Research Centre of ICAR-Central Marine Fisheries Research
Institute, Mangalore, Karnataka, India;
*mridularajesh789@yahoo.co.in

T

he Gurupur estuary is one of the major
estuaries of Dakshina Kannada district of
Karnataka. The physicochemical parameters,
distribution and abundance of total
heterotrophic bacteria (THB) and total
coliforms (TC) in the water were studied for
eight months from October, 2014 to May
2015. Four stations selected in the estuary
are situated near Kuluru Bridge (station 1),
near the Konkan Seva samithi bridge where
discharge point is located (station 2), near
the Sultan Battery area which receives
organic waste from few seafood processing
industries (station 3) and near old port, a
confluence point of Nethravati and Gurupur
estuary (station 4).
The minimum and
maximum values of THB (cfu/ml) varied
7
7
7
between 0.063 × 10 to 930 × 10 , 0.39 × 10
7
7
7
to 440 × 10 , 0.01 × 10 to 65 × 10 and
7
7
0.005 × 10 to 71 × 10 at station 1, 2, 3 and
4 respectively. Higher THB was recorded at
stations 1 and 2 compared to stations 3 and
4. The minimum and maximum values of TC
(MPN/100 ml) varied from 10 to 290, 9 to
>1100, 10 to 460 and 10 to >1100
respectively at stations 1, 2, 3 and 4. Among
all the stations, station 2 and station 3
recorded maximum counts of total coliforms.
Seasonally, THB and TC counts were
reduced from post-monsoon (October) to

pre-monsoon (May) in all the stations. Both
THB and TC exhibited positive significant
correlation with turbidity, organic carbon,
total suspended solids and dissolved oxygen.
However, both THB and TC showed a
negative correlation with pH, salinity, water
temperature and total dissolved solids. The
study on heterotrophic bacteria and total
coliforms provides baseline information and
would be a useful tool for further ecological
monitoring and assessment of this estuary.

FB OR 25
Biometric relationship of venerid clams
from Kalbadevi estuary, Maharashtra
S. RAMKUMAR*, SUJIT SUNDARAM, NILESH
PAWAR, V.D. MHATRE, V.V. SINGH
Mumbai Research Centre of ICAR-Central Marine Fisheries
Research
Institute,
Mumbai,
Maharashtra,
India;*ramfrm@gmail.com

B

ivalves are commercially exploited from
various creeks in Maharashtra. Locally
all clams are known as mule, tasre or
shimpale. Kalbadevi estuary in Ratnagiri
district, Maharashtra is a major bivalve
collection centre. Clams are handpicked from
the beds during low tide by local fishermen
and usually the maximum collections are
made on new moon and full moon days
when the bivalve beds are fully exposed. In
the present study, biometric relationship,
including length-weight relationship in
Venerid clams namely Katelysia opima,
Protapes gallus, Meretrix meretrix and M.
casta collected from Kalbadevi estuary
during January 2012 to December 2014 was
studied. The length-weight relationship was
good fit in P. gallus (Shell Length (SL) 20-60
2
mm, r = 0.8798) followed by K. opima (SL
2
0.8166) and M. meretrix (SL
15-40 mm, r
2
15-48 mm, r 0.6839). The relatively poor fit
was observed in small sized M. casta (SL 20-
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30mm, r
0.3359). The L-W relationship in
small sized M. casta was found to be
isometric, while in other three species it
indicates the allometric growth. The
relationship between SL and Shell Meat (SM)
for all species (except K. opima) was almost
similar and did not differ much. However,
2
reasonably good fit in K. opima (r 0.7382)
was recorded. The results of the present
study provide information about comparative
biometric relationship as well as the health
status of different venerid clams
in
Kalbadevi estuary.

FB OR 26
Regenerating capacity of Clarias magur
(Ham.)
BIBHA CHETIA BORAH*, BISWAJYOTI BORDOLOI,
AMLAN JYOTI DAS
Fisheries Research Centre, Assam Agricultural University,
Jorhat, Assam, India;*drbchetia@yahoo.com

T

he Asian catfish or the walking catfish
(Clarias magur) is one of the most
commercially important indigenous food
fishes of India. The species is believed to
have medicinal/therapeutic value, and have
very high market demand, particularly in the
north east region of India for its unique taste
and nutritional value. Although much efforts
have been put for popularizing its artificial
breeding
through
stripping
and
dry
fertilization method, the need for sacrificing
the male brood fish for the process
(dissection of the male fish and collection of
testis for preparing the sperm solution) not
only hampers in gaining popularity among
farmers but also has negative impact on
brood stock population. As such attempts
have been made to keep the male brood
alive after removal of the testis through
performing the dissection with minimum
injury to the surrounding tissue. It has been

observed that the fish has amazing selfhealing capacity through regenerating lost
tissue. The slit like opening created during
dissection has been healed within 30-40
days completely. Another remarkable
observation was the regeneration of testis in
the test fish after rearing for one year (after
dissection and taking out of testis). The study
indicates the pharmacological importance of
this fish and paves the way for further study
on the causative agent and its probable use
for medical or pharmacological science.

FB OR 27
Study of seasonality of gonadal status
and renal thyroid follicles in sexually
mature golden mahseer (Tor putitora)
ANNU SHARMA*, DEBAJIT SARMA, PRAKASH
SHARMA, DEEPJYOTI BARUAH, PARTHA DAS, A.K.
SINGH
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; *anu10sharma@gmail.com

A

dult golden mahseer (Tor putitora) both
male and female, but separately, were
taken up for studying the seasonal
dynamicity of gastrosomatic (GaSI) and
gonadosomatic (GSI) indices, gonadal
status, and renal thyroid follicles. At least five
numbers of mature male and female fishes
were sampled in summer, monsoon, prewinter and winter, they were then subjected
to measurement (length, weight), dissection
(GaSI, GSI), and gonads and kidney were
then processed for histological observation.
The values of GaSI in females were found in
the range from 3.51 to 5.69 with lowest in pre
winter and highest in winter season; and in
males, the values of the same were found in
the range of 3.43 (summer) to 8.08 (winter).
The trends of GSI values in both male and
female were found to be similar, rise in
values from summer to monsoon and then
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fall in pre-winter, followed by one more rise in
winter. In female gonads, the compositions of
oocytes, especially cortical alveolar and
vitellogenic (both pre and post) were found to
be associated with GSI values; more
vitellogenic oocyte number with higher GSIs
values and vice-versa. In males as well, GSI
values were found to be highly linked with
gonadal status; testicular content was found
to empty in pre-winter, initiation of
spermatogenesis in winter and full of
spermatozoa in following seasons. The
thyroid follicles in female golden mahseer
were found in the range from 1.91 (winter) to
2
3.07 (pre-winter) follicles/1089x817 µm ,
higher than those in males [0.57 (monsoon)
to 1.97 (pre-winter)]; highest values in prewinter in both males and females and these
values were found to be inversely
proportional to those values of GSI. The
highest number of renal thyroid follicles in
pre winter season is perhaps due to the
higher thyroid hormones in pre winter season
for the initiation of gonadal recruitment.

FB OR 28
Factors influencing releases of fish
repellent compounds in cyanobacterial
bloom and its significance in fisheries
resources management
SHAIKHOM INAOTOMBI*, DEBAJIT SARMA
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; *tommic1212@gmail.com

E

utrophication of the lake is one of the
most severe problems in aquatic
ecosystems and it influences significantly on
fishery resources. Biomass produced by
algal bloom may produce erratic repugnant
compounds that nearly or completely
expelled fish from the habitats. We
investigate spatial variation of cyanobacterial
density during bloom period and determined

the fish aggregated locations in a subtropical
lake of Central Himalaya. Major factors
influencing discharges of volatile organic
compounds (VOCs) were determined under
the laboratory conditions. β-Cyclocitral
derived from the catalytic breakdown of βcarotene from rupture cell of bloom-forming
cyanobacteria have repellent properties and
signaling poor quality food to the fishes.
Releasing of VOC from the Microcystis
aeroginosa is density dependent and
influenced by light intensity. Cyanobacterial
3
cell with 7054 × 10 cell/l density and 40
-2 -1
mmol m s of light intensity is optimum for
the
release
of
β-cyclocitral
from
cyanobacterial cell.

FB OR 29
Histological
authentication
of
reproductive structures of little Indian
squid Loliolus hardwickei (Gray, 1849)
(Cephalopoda:Loliginidae)
P. NEETHU RAJ*, M.K. ANIL, M.V. ROHINI KRISHNA,
P.K. RAHEEM
Vizhinjam Research Centre of ICAR-Central Marine Fisheries
Research Institute, Vizhinjam, Thiruvananthapuram, Kerala,
India; *neethurajp08@gmail.com

O

ogenesis,
spermatogenesis
and
concerned reproductive structures in the
little
Indian
squid
Loliolus
(loliolus)
hardwickei (Gray, 1849) were studied
histologically. This study is the first
histological description of the reproductive
system of Loliolus (Loliolus) hardwickei. The
tissue sections of these species were cut and
stained
with
haematoxylin
eosin.
Histological description of ovary, oviduct,
testis and needhamsac was made and the
various changes observed during maturation
are described and the functional significance
discussed. The female reproductive system
consists of the ovary, glandular oviduct, lace-

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 143

th

11 IFAF, November 21-24, 2017, Book of Abstracts

like oviducal funnel, paired nidamental gland,
accessory nidamental glands. In addition to
this, a seminal receptacle connected with
sperm storage is present on the ventral side
of the buccal cavity. Oviduct lies ventrally on
the visceral mass with an internally facing
proximal and outwardly facing distal portions.
The distal oviduct opens to the exterior and it
helps in the passage of ripe eggs. Interior
wall of the oviduct is lined by folded
epithelium which consists columnar cells and
associated supporting cells. The male
reproductive system consists testis, vas
deferens, spermatophoric organ, spermduct,
the system of spermatophoric glands (SG)
and spermatophoric sac (Needham's sac)
and penis. The testis is connected to thin
walled
Needham's
sac
by
the
spermatophoric duct. The testis is made up
of numerous seminiferous tubules and is
enveloped in an albuginea tunica of
connective tissue. Maturity stages were
recognised based on the type of cell and
their proportions, abundance of connective
tissue, immature spermatophores present in
the glands and mature spermatophores in
Needham’s sac, among others.

FB OR 30
Diversity of zooplankton in seagrass
ecosystem of Mandapam coast in Gulf
of Mannar

were collected from the seagrass ecosystem
(Station 1) and the control station without
seagrasses (station 2) from September 2016
to May 2017. The physico-chemical
parameters were analysed and the mean
values of surface water temperature, salinity,
pH, dissolved oxygen, nitrite, nitrate,
phosphate, silicate, ammonia, gross primary
productivity and chlorophyll-a were 27.72⁰C,
-1
34.17 ppt, 7.99, 3.85 ml l , 0.25 µM, 0.01
µM, 0.63 µM, 1.03 µM, 0.04 µM, 0.22
-3 -1
-3
mg.C.m .h and 0.24 mg.m . Totally, 59
species of zooplankton were recorded from
each of the two stations with the maximum
-3
density of 667400 and 935300 nos. m in
station 1 and 2, respectively. The maximum
density in station 1 was contributed mainly by
crustacean nauplius, copepod nauplius,
Oithona brevicornis and Acrocalanus gracilis.
The maximum density in station 2 was
contributed mainly by copepod nauplius,
crustacean nauplius, gastropod veliger,
Oithona brevicornis, Acrocalanus gracilis,
Acartia erythreae and Euterpina acutifrons.
Copepods were recorded to be the dominant
species in both the stations. The higher
density of zooplankton was observed during
the summer months. The species richness
and diversity indices showed the maximum
-1
values of 7.13 and 1.58 bits. ind
,respectively in seagrass ecosystem which
indicates that the diversity of plankton is
more in seagrass ecosystem as that of the
coastal waters without seagrasses.

S. DEEPIKA, A. SRINIVASAN*, P. PADMAVATHY, P.
JAWAHAR, V. RANI
Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamilnadu, India;
*asrinivasanin@yahoo.co.in

T

he present investigation was carried out
to assess the distribution of zooplankton
in seagrass ecosystem in comparison with
that of coastal waters without seagrasses in
Gulf of Mannar. Water and plankton samples

FB OR 31
Enhancement of calcium removal
efficiency
of
locally
available
macrophytes from calcium rich inland
saline water in presence of nitrogen
K.R. OM PRAVESH, S.P. SHUKLA, Y. GLADSTON,
S.M. AJINA, V.S. BHARTI*
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FB OR 32

ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *vsbharti@cife.edu.in

I

n the present study, three free floating
plants viz. Eichhornia crassipes, Salvinia
molesta and Lemna minor were screened to
select the best suitable plant for the
phytoremediation of calcium from Ca–
fortified ground water and inland saline
water, for one week in triplicate by using four
effective concentration of graded calcium
viz., 800 mg Lˉ¹, 600 mg Lˉ¹, 400 mg Lˉ¹ and
200 mg Lˉ¹. Water samples were collected at
one day interval and plant samples at the
end of the experiment. There was significant
difference in the calcium uptake (p<0.05) by
the plants compared to the control. The
higher percentage removal of calcium
obtained within this period by E.
th
th
and 6 day of
crassipesviz., on 4
experiment
was
5.06
and
5.37%
respectively. At effective concentration 800
ppm, maximum percentage calcium removal
obtained by E. crassipes followed by S.
molesta and L. minor viz., 5.37, 4.87 and
th
4.13% at 6 day. The overall results suggest
that E. crassipes was better than S. molesta
and L. minor in terms of calcium removal
efficiency at an effective concentration 800
th
ppm on 6 day. There was significant effect
of ammonia-N and nitrate-N on calcium
th
removal by E. crassipes up to 4 day of
experiment at P₂R₄ treatment. The maximum
calcium removal efficiency by E. crassipes
was recorded at neutral and slightly alkaline
pH. At pH 7, it was recorded as 22.58 mgCa/g dry wt of the sample and it was
maximum. Similarly, at slightly alkaline pH (<
9), viz., at pH 8, it was 14.39 mg-Ca/g dry wt
of the sample. The finding of this study will
assist as baseline information for treatment
of inland saline water, and that water can be
used
for
many
purposes
including
agricultural and aquacultural applications.

Masculinization in Trichogaster lalius
through a combinational effect of
anastrozole
and
17αmethyltestosterone
MILIND B. KATARE1*, W.S. LAKRA1, N.K. CHADHA1,
SUBODH GUPTA1, N. BASAVARAJA2, PARAMITA
BANERJEE SAWANT1
1

ICAR-Central Institute of Fisheries Education, Versova,
Mumbai, Maharashtra, India; 2College of Fisheries Mangalore,
Karnataka, India; *mcofsn@gmail.com

T

he objective of this study was to confirm
the effects of selected combinational
doses of anastrozole, a non-steroidal
aromatase
inhibitor
(AI)
and
17αmethyltestosterone (MT), a steroid on
masculinization in the Trichogaster lalius. A
discrete immersion treatment was carried out
at different concentrations of 500 AI+500 MT,
700 AI+300 MT, and 300 AI+700 MT µg/l
water for 3 h daily on third, fifth and eight day
after hatching. The T. lalius treated with 700
AI+300 MT, and 300 AI+700 MT µg/l
produced 100% male while treatment with
500 AI+500 MT produced 85.38% male
population. The histology of the treated fish
revealed the degenerated atretic ovarian
development. The lower GSI value of female
showed ovarian suppression which indicated
that the existing AI and MT combinational
doses promoted the masculinization in T.
lalius. In addition, AI and MT stimulated the
production of cortisol, which reflected that
experimental fish had a slight stress of
masculinization. Hence, immersion treatment
with AI and MT combination for only 3 h daily
on third, fifth and eight day after hatching
resulted in all-male population.
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FB OR 33
Growth and mortality parameters of
Sepia pharaonis (Ehrenberg, 1831) off
the Bay of Bengal coast of Andhra
Pradesh, India
F. JASMIN1*, M. MUKTHA1, M. PRASADA RAO1, P.
PATTNAIK1, M. LAXMILATHA2, N. RAJENDRA NAIK3
1

Regional Centre of ICAR-Central Marine Fisheries Research
Institute, Visakhapatnam, Andhra Pradesh, India; 2Research
Centre of ICAR-Central Marine Fisheries Research Institute,
Chennai, Tamil Nadu, India; 3 ICAR-Central Inland Fisheries
Research Institute, Barrackpore, Kolkata, West Bengal, India;
*jasmin.f.cmfri@gmail.com

S

epia
pharaonis
is
an
important
cephalopod species exploited in large
quantities from the Indo-Pacific tropical
regions. Limited information is available
about this species especially from the
Andhra Pradesh coast. Present study
describes
the
growth
and
mortality
parameters of Sepia pharaonis from Andhra
Pradesh based on 2353 specimens collected
during January 2012 to December 2016. The
growth and mortality parameters were
studied based on the Length frequency data
using FISAT II. The males exceed the
females in landings of this species with sex
ratio 0.83. The estimated Von Bertalanffy
growth parameters were L∞ = 35.6 cm Dorsal
-1
Mantle Length (DML), K = 1.1 y and t0 = 1.2 y. The instantaneous rates of total (Z),
natural (M) and fishing (F) mortalities were
-1
5.46, 1.81 and 3.65 y respectively with
exploitation ratio (U) of 0.67 and exploitation
rate (E) of 0.67. The estimated length (DML)
at first captures (Lc) and the length at first
sexual maturity (Lm) were 8.7 cm and 12.9
cm respectively. The Thompson and Bell
model revealed that S. pharaonis stock in the
Bay of Bengalis heavily exploited, but there
is scope to increase the yield by increasing
the length at first capture to be not less than
15 cm DML. Moreover, there is an urgent

need to protect juveniles of the stock to
prevent depletion of the resource along the
coast of Andhra Pradesh.

FB OR 34
Metal contamination and health risk
assessment from Kolkata wetland, India
NARENDRA PRATAP SINGH*, NEERAJ KUMAR, K.K.
KRISHNANI, PARITOSH KUMAR
ICAR-National Institute of Abiotic Stress Management, Baramati,
Pune, Maharashtra, India; *director.niasm@icar.gov.in

T

he Kolkata wetlands/sewage fed system
receives wastage from cities such as
industrial establishments in the form of
rubber industries, electroplating industries,
pigment manufacturing units, potteries, and
battery manufacturing plants and bring
various kinds of metals throughout the year.
These areas comes under Ramsar site and
utilized for fish culture since last several
decade. However, the present study was
carried out to delineates the health risk
assessment and metals [Vanadium (V),
Chromium (Cr), Manganese (Mn), Cobalt
(Co), Nickel (Ni), Copper (Cu), Zinc (Zn),
Molybdenum (Mo), Silver (Ag), Arsenic (As),
Selenium (Se), Strontium (Sr), Tin (Sn),
Cadmium (Cd), Lead (Pb) and Mercury (Hg)]
distribution in different fish tissue, soil
sediments and water sample from 13
sampling sites of Kolkata Wetland/Sewage
fed system. The metals status in water
sample and fish tissues viz. muscle, gill, liver,
kidney and brain has been well within safe
level in reference to recommendation of
different national and international agencies
except few metals in some sampling sites
like Cd. Similarly in soil sediments the metal
status has been also well within safe
concentration except few such as As and Pb.
The relation between environment and heavy
metal contamination in soil has been
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determined in the form of Geoaccumulation
index (Igeo). Based on Igeo status some of
the sampling sites were found moderately to
strongly contaminated with As, Se and Hg.
The contamination index in water and target
hazard quotient (THQ) and cancer risk
assessment in human thorough consumption
of fish is safe. The overall results concluded
that, metal status in fish muscle tissue well
within the consumption safety tolerance
recommended by WHO/FAO. With respect to
metals concerned, Kolkata wetland/Sewage
fed system are safe for culture fish and
safest for human consumption.

FB OR 35
Taxonomy of the genus Chagunius
(Smith, 1938) in India through an
integrated approach
YOGESH DANGAL, K.V. RADHAKRISHNAN*,
HIMANSHU PRIYADARSHI, JANMEJAY PARHI,
ANJALI PUSHP
College of Fisheries, Central Agricultural University, Imphal
Lembucherra, Tripura (W), India; *krishnaradh76@gmail.com

M

orphological taxonomy and validation by
osteology and molecular tools have
been undertaken in two species of
Chagunius, viz., Chagunius chagunio and C.
nicholsi collected from different water bodies
of North-eastern India. Meristic characters
such as pectoral fin (11-14), lateral line
scales (43-47), pre-pelvic scales (12-16),
pre-anal scales (24-29), lateral line to pelvic
fin scales (5½ - 8½) and circum peduncular
scales (17-25) were found varying between
the two species. Morphometric ratios such as
pre-dorsal length in relation to total length
(21.62 and 39.52), post-orbital length in
relation to head length (63.54 and 42.35)
were also varying. The osteological
examinations of number of vertebrae in
vertebral column, number of serration in

dorsal fin and its shape, position of fins,
insertion of Pterygiophore, shape of the
cranium, shape of nasal aperture and
bifurcation of neural spines also showed
distinct difference between two species. The
genetic distance between two species was
0.180, clearly distinguishing the two species
studied and thus validating the results of
morphological and osteological analyses.
Studies applying modern tools of taxonomic
validation of species are only in its early
years in north-eastern India. The technique
used in the present study could be utilized for
similar studies in other species of Northeastern India as well to resolve the
taxonomic ambiguities within them.

FB OR 36
Fishery and biology of Metapenaeus
dobsoni (Miers, 1878) caught off north
Tamil Nadu
INDIRA DIVIPALA1, S.K. CHAKRABORTY2, K. VINOD3,
A.K. JAISWAR2, GEETANJALI DESHMUKHE2*
1

Research Centre of ICAR-Central Marine Fisheries Research
Institute, Chennai, Tamil Nadu, India; 2ICAR-Central Institute of
Fisheries Education, Versova, Mumbai, Maharashtra, India;
3
Research Centre of ICAR-Central Marine Fisheries Research
Institute, Calicut, Kerala, India; *indiracmfri@gmail.com

M

etapenaeus dobsoni commonly called
Kadal shrimp and Chemakkara eral
(Tamil) is a commercially important penaeid
shrimp resource of Tamil Nadu. M. dobsoni
(Miers, 1878) contributed 6.33 % to the
penaeid shrimp fishery for a period of two
years (i.e., January 2013- December 2014)
landed at Chennai Fisheries Harbour. The
total length range was 41-120 mm and 46115 mm for the females and males
respectively. The mean length of the females
and males was almost the same, being 84.65
mm and 84.75 mm respectively. Biological
aspects such as size at first maturity
(females), sex ratio, maturity stages and food
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and feeding were studied. The size at first
maturity was found to be 68 mm and the
smallest mature female observed was 43
mm. The sex ratio was 1.42 (male:female)
and the average percentage of immature,
mature and spent females for the period was
49.9%, 29.1% and 21.0% respectively. The
species breeds round the year. High
abundance of mature females was observed
at two peaks, first during February to June
and the second during October to December.
Food and feeding studies showed that the
smaller sizes (<50 mm) fed more on
planktonic diet (75.9%) while the larger sizes
(>101 mm) consumed more of crustaceans
(51%).

FB OR 37
Environmental
preferences
of
dolphinfish (Coryphaena hippurus) off
Gujarat, northwest of India: An
application of remote sensing
P. ABDUL AZEEZ 1*, K. MOHAMMED KOYA1, A.P.
DINESHBABU2, D. DIVU1, VINAY KUMAR VASE1,
KAPIL S. SUKHDHANE1, RAJESH KUMAR
PRADHAN1, TARACHAND KUMAWAT1
1

Veraval Regional Centre, ICAR-Central Marine Fisheries
Research Institute, Veraval , Gujarat, India; 2Mangalore
Research Centre, ICAR-Central Marine Fisheries Research
Institute, Mangalore, Karnataka, India;*azeez.cr7@gmail.com

I

nformation
on
ocean
environmental
parameters
such
as
sea
surface
temperature and euphotic depth are
important for predicting potential aggregation
areas of pelagic fishes and to explore the
fishery resources. Level 3 images of
Moderate
Resolution
Imaging
Spectroradiometer (MODIS) Satellite derived
sea surface temperature and euphotic depth
(modelled from chlorophyll-a) were analyzed
with dolphinfish dataset. The dataset were
obtained from gillnetters operated basing
Veraval fishing harbor during 2011-2015.
The results have shown that the relationship

between dolphinfish catch rates and
environmental parameters were significant.
High frequencies of dolphinfish catch were
obtained in the areas where sea surface
temperature varied primarily between 28 and
29 °C and euphotic depth ranged from 39 to
44 m. To identify the functional relationships
between the environmental parameters and
CPUE, the generalized additive model
(GAM) was applied and the results showed a
significant (p < 0.01) relationships between
catch rates and the above motioned
environmental parameters. The SST and
euphotic depth were important in controlling
dolphin fish distribution in the region.
Therefore, these relationships could be used
to predict potential aggregation areas of
dolphinfish using near real time satellite
derived
oceanographic
parameters,
prediction of the migratory pathways of the
fish and aid in science-based management
of this straddling resource.

FB OR 38
Effects of cassava based biopesticide;
Menma, Imidacloprid and Nimbecidine
on the histology of freshwater fish nile
tilapia (Oreochromis niloticus)
B.S. AJITHA*, C.A. JAYAPRAKAS
ICAR-Central Tuber Crop Research Institute,
Thiruvananthapuram, Kerala, India;
*ajithasanthadevi@gmail.com

I

ndiscriminate use of conventional synthetic
pesticides
leads
to
health
and
environmental hazards. In this context, there
is a global search for a safe, economic and
viable alternative to the synthetic pesticides.
Product derived from natural materials has
the property of pesticides, collectively gave
the name biopesticides, they are usually less
toxic than conventional pesticides, affect only
the target pest and closely related
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organisms. The insecticidal principles
isolated from cassava leaves is used for the
formulation of a biopesticide named Menma
which has widely been used against borer
pests, particularly against Pseudostem
weevil, Odoiporous longicollis in banana. The
present study focus on the effect of cassava
based biopesticide Menma (0.15ppm),
Imidacloprid
(0.012
ppm)
and
the
Nimbecidine (0.014 ppm) in gill, liver and
kidney of fresh water fish, Oreochromis
niloticus
through
histological
studies.
Prominent pathological alterations were
observed only in the tissues of Imidacloprid
and Nimbecidine treated fishes. Gill
damages observed were hyperplasia, edema
and necrosis of epithelial cells of gill
filaments and mucous cell proliferations.
Liver showed karyopyknosis, vacuolar
degeneration of hepatocytes and dilation in
hepatic sinusoids. Focal areas of necrosis,
vacuolar degeneration in the epithelium of
renal tubules, hemorrhage and edema in
Bowman’s capsules with atrophy in the
glomeruli were the pathological changes
noted in the renal tissues. Eventhough
minute changes were observed in the tissues
of Menma treated fishes; histological
features were almost similar to the control
and required further evaluation to confirm
whether Menma is safe for higher organisms.

FB OR 39
Branchial NKA and NKCC protein
expression limits endurance of river
stay in migrating hilsa (Tenualosa
ilisha)
S. DASGUPTA*, SOUMI DUTTA, SAUMYA KANTI
RAY, G.H. PAILAN

T

he osmoregulatory challenges encounter
during spawning and non-spawning
migrations require transformation of the gill
from an ion-absorbing to an ion-secreting
epithelium or reverse in diadromous fish.
Hilsa (Tenualosa ilisha), being a diadromous
fish probably endure its river stay at various
life cycle stages similar way. The present
study reveals branchial ion-transporter
expression varied for maintaining ionic
homeostasis in different life cycle stages of
hilsa. The plasma levels of sodium,
potassium and chloride ions in hilsa
intercepted in off-shore Bay of Bengal
remained unchanged while entered in river,
but the values decreased significantly while
the fish stayed in river for completing
spawning
activity.
Branchial
sodium
potassium ATPase (NKA) enzyme activity
and protein abundance was higher in sea,
gradually both the values decreased with the
distance travel by the fish towards upper
stretch of the river. Branchial sodium
potassium 2 chloride co-transporter (NKCC)
showed similar pattern of expression in
migrating hilsa. NKA and NKCC were
localized on the baso-lateral surface of
ionocytes, the number of ionocytes were
affected by salinity of transient habitat during
migration. Hilsa juveniles showed gradual
increase in branchial expression of NKA
protein and enzyme activity while reaching
certain body length in river prior to downward
migration toward sea clearly indicates
transforming of gill from an ion-absorbing to
an ion-secreting epithelium. Our findings
demonstrates for the first time that differential
expression of gill NKA and NKCC proteins
may be important for both during preparatory
development and salinity acclimation in
migratory hilsa during stay in river.

Research Centre, ICAR-Central Institute of Fisheries
Education,32 GN Block, Sec V, Salt Lake City, Kolkata, West
Bengal, India; *dasgupta@cife.edu.in
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FB OR 40
Bioremediation
efficacy
of
the
indigenous seaweed Gracilaria sp. in
brackishwater salinity regime
SOUMYABRATA SARKAR, P. NILA REKHA*,
K. AMBASANKAR, S. HEMANTH KUMAR, V. NARESH,
K.K. VIJAYAN
ICAR-Central Institute of Brackishwater Aquaculture, 75,
Santhome High Road, R.A.Puram, Chennai, India;
*rekha@ciba.res.in

T

he accelerated development of high
density shrimp cultivation releases large
amount of nutrient into aquatic ecosystems
and can lead to eutrophication of coastal
waters. Earlier studies revealed that
seaweeds have potentiality in reducing
nutrients from aquaculture systems and at
the same time provide extra income when
species of economic importance was used.
Exploration of two nearest sites in Chennai
viz. Muttukadu lagoon and Pulicat lake
uncovered that two commercially important
Rhodophyta of genus Gracilaria were
available abundantly. Monthly surveys on
both water bodies were conducted from
March 2016 to February 2017 to find its
availability
during
different
seasons
throughout the year. Fresh seaweeds were
collected and identified morphologically,
anatomically and later at molecular level to
confirm appropriate species. Morphological
observations obtained from branching
pattern of thalli; external morphology of
cystocarp and its cross sectional view and
pattern of cortex cells, were studied and
similarities achieved with molecular studies.
Molecular identification was done based on
plastid and mitochondrial DNA sequence
data
i.e.
ribulose1,
5-bisphosphate
carboxylase (rbcL) and cytochrome oxidase
subunit2
(cox2)
genes
respectively.
Sequences obtained from both genes were
blasted for similarity using BLASTN

programme in NCBI database and it was
found that the seaweed from Muttukadu is
98% identical for cox2 gene and 99%
identical for rbcL gene with Gracilaria
tenuistipitata. Similarly, cox2 gene of Pulicat
seaweed was 93% identical with Gracilaria
caudata. Therefore, it was confirmed from
both taxonomical and molecular observations
that seaweed from Muttukadu lagoon and
Pulicat Lake was G. tenuistipitata and G.
caudata
respectively.
A
factorial
experimental trial was also conducted to
evaluate the bioremediation potential of
these two species. The results obtained
indicate that ammonia and phosphate
reduction efficiency (ARE and PRE) for both
G. tenuistipitata and G. caudata were not
statistically significant (ANOVA, p>0.05) and
reduction efficiency was found significantly
higher @ 3.5 and 4.5g/L compared to 1.5
and 2.5g/L of biomass density respectively
(ANOVA, p<0.05). However, specific growth
rate of the treatments at 3.5 and 4.5 g/L was
significantly higher compared to 1.5 and
2.5g/L of biomass density (ANOVA, p<0.05).
Comparing specific growth rate of these two
species, it was found that specific growth
rate of G. caudata was significantly lower
than G. tenuistipitata at brackishwater salinity
regime (ANOVA, p<0.05). It was also
observed that specific growth rate of the
treatments at 3.5 and 4.5 g/L was
significantly higher compared to 1.5 and
2.5g/L of biomass intensity (ANOVA,
p<0.05). So, G. tenuistipitata from Muttukadu
lagoon was identified as a potential
candidate for biofilter at higher biomass
intensity (3.5 and 4.5 g/L) with higher
proliferation capacity at brackishwater salinity
condition.

FB OR 41
Feeding and food items of carnivorous
fishes inhabiting Cochin estuary
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*saswatamaitra@yahoo.com

S

tomach content analysis is used to
describe the diet of individual fish
belonging to a population, to examine
ecological niche overlap and competition
between predators, to investigate intra and
inter-specific interactions and to determine
the role of a species in the food chain.
Carnivorous fishes play an important role in
the ecosystem by regulating prey populations
thereby inflicting profound impact on trophic
interactions and food web. Owing to the
dynamic nature of Cochin estuary and
seasonal variation in fish assemblages, data
regarding feeding ecology and trophic
interactions of fishes in this estuary are
scarce. Fishes collected from three estuarine
landing centres in Cochin for a period of 1
year were grouped based on their trophic
level value provided by FishBase. The fishes
were subjected to morphometry and gut
content analysis. The prey items from 217
individuals were identified to the lowest
possible taxon. Alpheus sp was found to be
the most dominant prey item observed in 50
guts, while shrimp larvae (observed in 46
guts), fish body parts ( in 44 guts) and
penaeid juvenile (32 guts) were the most
encountered
food
items.
Amphipods,
copepods, algae, brachyuran crabs and
mollusk hard parts were the least observed
food items represented in 16, 14, 8, 4 and 3
guts respectively. Although highly abundant
in the Vembanad lake, Alpheid shrimps do
not command market demand and are
discarded by local fishermen. However, the
present study signifies the role they play
ecologically as an important member of the
food web in the estuary, supporting the

marine carnivores entering the estuary for
feeding.

FB OR 42

Trophodynamics of longfin goatfish
Upeneus supravittatus along Chennai
coast
S. GOMATHY*, E. VIVEKANANDAN
Research Centre of ICAR-Central Marine Fisheries Research
Institute, Chennai, Tamil Nadu, India; *gomathycmfri@gmail.com

R

ecognising the need to understand the
trophodynamics of marine fishes, a
study was undertaken on the longfin goatfish
Upeneus supravittatus which contributed to
major trawl fishery along Chennai coast
(southeast coast of India). Data on trophic
attributes such as mouth gape area, gill raker
counts, stomach and intestine lengths; and
gut condition and contents were collected
and analysed to determine Condition Index,
Index of Relative Importance (IRI), niche
breadth and trophic level (TrL) with reference
to two variables, namely, body size (small,
medium and large), and season (postnortheast monsoon (PNE); summer (SUM);
southwest
monsoon
(SW);
northeast
monsoon (NE)). The mouth gape area of U.
2
supravittatus was 129.3 mm . The maximum
body depth-total length ratio was 1:5.0; gill
rakers in lower arch: 29; and the relative
intestine length was 0.48. Empty stomach
contributed 56.1% to the samples. U.
supravittatus fed on prey belonging to 25
Orders and > 40 Genera. Decapods such as
shrimps and crablets were the main prey
followed by fishes. The Index of Relative
importance of decapods was 6474 but that of
fishes was only 193. The maximum prey size
predated by the fish was 33.5% and 9.8% in
terms of the predator’s length and weight,
respectively. Higher prey diversity was
noticed in small size group and during
southwest monsoon season. The narrow
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niche breadth of 0.20 showed the selective
nature of the fish to feed on decapods. The
fish is a benthic carnivore with a mean
trophic level of 3.58. The trophic level
decreased with body size. Diet similarity was
evident between northeast & post-northeast
monsoon; and between summer & southwest
monsoon seasons. Diversity indices showed
marginal variation in prey diversity among
size groups and among seasons. This study
paves the way for estimating production
efficiency of U. supravittatus.

FB OR 43
Lethal and sublethal toxicity of a
synthetic pyrethroid on the fingerlings
of Catla catla (Hamilton, 1822)
LIVI WILSON1*, GANGADHARA GOWDA2, K.
MUTHAPPA2, A. PADMANABHA2, K. MADHAVI3,
H.R.V. REDDY2, SANAL EBENEEZAR1

the test organisms with an increase in
exposure time and concentration. With an
increase in the concentration of deltamethrin,
oxygen consumption rate, food consumption
rate, ammonia excretion rate, oxygen:
nitrogen ratio and fish behavior were
negatively affected. There was a significant
decrease (p<0.05) in oxygen consumption
rate and food consumption rate with an
increase in the concentration of deltamethrin
as compared to control. Ammonia excretion
rate showed a significant increase (p<0.05)
th
in the 1/5 of LC50 treatment group as
compared to control. Fishes exposed to both
sublethal concentrations showed a drastic
decrease in the O: N ratio as compared to
control. The overall results of the present
study showed that deltamethrin is highly toxic
to fingerlings of Catla catla and adversely
affects their physiology and behavior.

FB OR 44

1

ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; 2College of Fisheries, Mangalore, Karnataka,
India; 3College of Fishery Science, Muthukur, Andhra Pradesh,
India ; *liviwilson@gmail.com

A

static renewal bioassay was conducted
to determine the acute toxicity (LC50) of a
synthetic pyrethroid pesticide, deltamethrin
on the fingerlings of Catla catla. Deltamethrin
is an ectoparasiticide widely used in the
intensive carp farming systems in India for
the treatment of argulosis, lernaeosis and
dactylogyrosis. The acute toxicity of
deltamethrin on catla fingerlings exposed for
96 h was found to be 0.10 ppb. For sublethal
toxicity study, the fishes were exposed to two
sublethal concentrations and compared with
control fishes for a period of 16 days. The
toxicity effects of this pesticide on the
physiological and behavioral conditions were
significant. Abnormal swimming activity,
diminished opercular movement, profuse
mucous secretion and failure in sustaining
regular posture and stability was observed in

Fishery and length-weight relationships
of
two
sciaenids,
Pennahia
macrophthalmus (Bleeker, 1849) and
Nibea maculata (Bloch & Schneider,
1801) from Mandapam waters
L. REMYA, M. RAJKUMAR, R. VINOTH KUMAR, S.
THIRUMALAISELVAN, A.K. ABDUL NAZAR
Regional Centre of ICAR-Central Marine Fisheries Research
Institute, Mandapam, Tamil Nadu, India; *lremya9@gmail.com

T

he fishery of sciaenids and length-weight
relationship of two species- bigeye
croaker, Pennahia macrophthalmus (Bleeker,
1849) and blotched coraker, Nibea maculata
(Bloch & Schneider, 1801) from Mandapam
waters were studied based on the data
obtained from 622 and 499 samples of each
species respectively, collected during the
period
January-December
2016.
The
estimated total landing, catch per effort and
catch per hour of sciaenids during the
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reporting period were 9221.8 t, 1374.3 kg
and 134 kg respectively and the contribution
of sciaenids to the total fish landing was
7.7%. The length-weight (LW) relationship of
Pennahia macrophthalmus and Nibea
maculatawas
estimated
using
the
b
The
exponential
equation
W=
aL .
coefficients ‘a’ and ‘b’ of the LW equation
were derived as 0.000101931 and 2.608 for
male, 0.00005104512 and 2.74794 for
female P. macrophthalmus respectively.
Whereas the same parameters estimated for
male and female individuals of N. maculata
were 0.0000130498 and 3.0114 and
0.0000280159 and 3.1823 respectively.

FB OR 45
Landmark-based shape variations in
flathead grey mullet, Mugil cephalus
(Linnaeus, 1758) populations
SANGEETA MANDAL1, RAJEEV K. SINGH1*,
PRADIPTA PAUL1, ACHAL SINGH1, ABHINAV
PATHAK1,T.T. AJITHKUMAR2, SANTOSH KUMAR1,
VINDHYA MOHINDRA1, J.K. JENA3, KULDEEP K. LAL1

Kakdwip, Rupnarayan, Pondicherry, Pulicat
lake, Punnayakal, Tuticorin and Vellar
estuary. Truss network system is a landmark
based
geometric
approach,
and
is
considered a potential tool for shape analysis
covering all (or most) of the fish body. The
network was constructed between 16
landmark data points to generate 77
morphometric variables. The morphological
variations were performed through employing
principal component and discriminant
analyses. The first principal component
(PC1) accounted for 30.55% of the variance,
while second and third components
attributed 16.40% and 8.24%, respectively.
The discriminant analysis displayed 88.93%
individuals to be correctly classified. The use
of
geometric
pattern-based-shape
characteristics
has
wide
utility
in
understanding the intraspecific genetic
variations
and
stock
evaluation
for
domestication.

FB OR 46
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The reproductive biology and feeding
habits
of
picnic
seabream,
Acanthopagrus berda (Forsskal, 1775)
in the south west coast of India

T

M.T. SHILTA1*, P.P. SURESH BABU1, N.K. CHADHA2,
P.K. ASOKAN1, K. VINOD1, IMELDA JOSEPH3,
PARAMITA B. SAWANT2

1

he grey mullet, Mugil cephalus (family
Mugilidae: order Mugiliformes) is an
important aquaculture species which has
cosmopolitan distribution in coastal waters of
the tropical, subtropical and temperate zones
of all seas. It is a euryhaline species which is
found in pelagic regions near shores,
lagoons, estuaries, lower courses of rivers
and freshwater. The present study was
aimed
to
investigate
and
assess
morphological variation of M. cephalus. A
total number of 244 samples were collected
from 12 locations from the east coast of
southern India, i.e., Coleroon estuary, Koli
Dam, Manakundy, Mandapam, Marakkanam,

1

Research Centre of ICAR-Central Marine Fisheries Research
Institute, Calicut, Kerala, India; 2ICAR-Central Institute of
Fisheries Education, Mumbai, Maharashtra, India; 3ICAR-Central
Marine Fisheries Research Institute, Kochi, Kerala, India;
*shiltathomas@gmail.com

T

he feeding habits and reproductive
characteristics of Picnic seabream,
Acanthopagrus berda (Forskal, 1775) from
estuarine waters of Calicut, South west coast
of India were investigated. This study was
conducted by monthly sampling of thirty fish
from January 2016 through December 2016.

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 153

th

11 IFAF, November 21-24, 2017, Book of Abstracts

Fish size ranged from 17.5-43.2 cm (Mean
TL=26.47±4.93) in total length and from
109.5-1753 g (Mean W=419.37±273.36 g) in
weight. Males dominated the length intervals
between 17 and 24 cm whereas females
were most abundant in classes >25 cm. The
gonad of A. berda possess “ovotestes”,
where testis and ovary are simultaneously
present within the gonad separated by a
connective tissue. Analysis of the GSI
together with the maturity data suggested
that spawning occurs during August to
December. During spawning season male
and female ovotestes showed a strong
structural dimorphism and the presence of
transitional ovotestes during the post
spawning season indicates the possibility of
sex change in A. berda. The highest value of
gastro-somatic index was obtained in
January (2.65±2.31) and the lowest in
October (0.12±0.31) with annual average of
0.64 ± 1.07. The highest level of vacuity
index was observed in October (70.17 ±
4.71) and the lowest in June (6.00 ± 2.71).
The result of gastro-somatic index and
vacuity index revealed that the feeding
activity of A. berda was reduced during
spawning season. Annual average of vacuity
index was 34.66 ± 21.5 exhibiting that A.
berda
was
comparatively
gluttonous.
Bivalves, crab and barnacles were the major
food items found in the stomach of A. berda
which showed changes according to the
season. The Food preference index (%) was
22.92 for crabs, 18.47 for oyster, 17.83 for
barnacles and 12.73 for other bivalves.
According to the results shrimp (8.28%),
clam (7.64%), mussel (6.36%), fish (4.45%),
squid (0.63%) and aquatic plants (0.63%)
were the other food items eaten accidentally
by A. berda when the main feed is not
available in estuarine waters of Calicut. The
average relative length of gut was 1.11 ±
0.11 showing that A. berda was omnivorous
in this region.

FB OR 47
Jellyfish blooms in coastal waters: An
analysis of impacts of jellyfish blooms
on fisheries along Kerala, southeastern
Arabian Sea
R. JEYABASKARAN*, V. KRIPA, D. PREMA, K.S.
ABHILASH, P.S. ANIL KUMAR, ABBAS MOHAMED,
JISHNU, VISHNU
ICAR-Central Marine Fisheries Research Institute, P.B.No 1603,
Kochi, Kerala, India; *jbcmfri@gmail.com

A

long central Kerala, blooms of jelly fishes
of vaying intensities were observed
during the period June to September 2014;
two
scyphozoan jellyfishes Lychnorhiza
malayensis and Netrostoma coerulescens
and two hydrozoan jellyfishes Aequorea
forskalea and A. pensiles.The first species to
form a bloom was the hydrozoan jellyfish
Aequarea pensilis
and the bloom was
noticed on 27.06.2014. Many crown
jellyfishes were visible on the surface. This
was followed by bloom of Lychnorhiza
th
malayensis which started on 4 July and
extended upto last week at a depth of 12 to
40m. The bloom reoccurred during middle of
th
th
August from 16 to 20 . The size (diameter)
of jellyfish ranged between 11 to 32 cm with
weight ranging from 250 to 855 g. During the
same period, in the surface waters intense
bloom of Hydrozoan jellyfish Aequorea
-3
forskalea with densities of 200 to 400 nos m
were observed in the region between Kochi
and Alapuzha. The biomass of zooplankton
-3
was high (1.04 ml m ) by end of June which
-3
decreased to 0.78 ml m in August at 20m
depth, while at 30m depth the biomass was
3
in June which
high 0.97 ml per m
3
decreased to 0.1 ml per m in July but again
increased in August. In the commercial
fishing boats, very low catches were
observed in the all the gears like trawls, ring
seines and purse seines operating in the
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waters off central Kerala at a depth of 9 to
48m. Mackerel was the major resource which
occurred in the area and in all gears. In the
experimental fishing on board FRV Silver
Pompano, more than 26 resources were
common in the fishing ground. However,
during the bloom period, this was reduced
indicating decrease in species diversity.
Absence of other teleosts was also reflected
in the commercial catches.

FB OR 48
Haematological changes in fresh water
fish rosy barb (Puntius conchonius)
exposed to ethephon pesticide
K.M. SANA PATEL*, S.T. INDULKAR, R. PAI
College of Fisheries (Dr. Balasaheb Sawant Konkan Agriculture
University), Ratnagiri, Maharashtra, India;
*sanapatelfish@gmail.com

E

thephon
is
an
organophosphorus
pesticide and plant growth regulator that,
upon absorption into plants, forms ethylene
gas which is an important component of the
plant hormone complex. Ethephon come to
aquatic environment through surface runoff,
which affects the aquatic environment and
organisms. The median lethal concentration
(LC50) of ethephon to rosy barb (Puntius
conchonius) fish for 96 h was found to be
-1
64.034 mgL when exposed to various
concentrations (0, 0.1, 0.01, 1.0, 10, 50 and
-1
100 mgL ) of ethephon. In sublethal
th
concentrations (1/10 of LC 50 96 h value,
-1
th
-1
6.40 mgL and 1/5 value, 12.81 mgL )
fishes were exposed for observations on
haemoglobin content, RBC count, WBC,
Haematocrit , Mean corpuscular volume,
Mean corpuscular haemoglobin, Mean
corpuscular haemoglobin concentration and
blood clotting time were under taken every
th
th
st
th
after 7 , 14 , 21 and 28 days of exposure
period. Results showed significant changes

(p<0.05) in haematological parameters when
th
rosy barb fishes exposed for 1/10 value
-1
th
-1
(6.4mgL ) and 1/5 value (12.81mgL ) as
compared to the control group.

FB OR 49
Gill health assessment of catfish Rita
rita from river Ganga through whole
transcriptome
analysis
by
next
generation sequencing
T. MITRA, A. MAHANTY, S. GANGULY, B.K. DAS, B.P.
MOHANTY*
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *bimal.mohanty@icar.gov.in

G

ills of fish serve a multiplicity of functions
that support the overall health of the
organism. It is the organ which directly
comes in contact with the surrounding water
and is the primary site for the gaseous
exchange. Moreover, gills serve as the main
organ indicator of whole animal health that is
visible to the fish culturist. In the present
study, comparative whole transcriptome
analysis was carried out employing nextgeneration sequencing with illumina HiSeq
2500 for assessment of gill health of catfish
Rita rita collected from stretches of river
Ganga (polluted and pristine sites). A total of
154077 unigenes were generated, with 804
bp of average length. DEseq2 program
identified a total of 2024 differentially
expressed genes including 942 up-regulated
and 1082 down-regulated genes in fishes
collected from polluted stretch. Subsequent
bioinformatics analysis including gene
ontology (GO), clusters of orthology (COG),
Kyoto Encyclopedia of Genes and Genomes
(KEGG) revealed the involvement of the
altered genes in energy metabolism,
translational and transcriptional machinery,
protein folding and degradation thereby
suggesting that the signaling pathways could
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be highly affected by the pollution stress.
Read count and fold change value showed
down-regulation
of
structural
proteins
including disintegrin and metalloproteinase,
alpha actinin indicating pollution induced
cellular damage. Similarly, hsp70, MORN
repeat containing protein, granulins, cox7a2
were found to be up-regulated in response to
pollution stress indicating cellular stress.
Finding of the present study provide novel
clues to study gill health of fish to evaluate
the effect of aquatic pollution on health status
of fish.

FB OR 50
Age, growth and diet of Thysanoteuthis
rhombus
(Troschel,
1857)
(Cephalopoda, Thysanoteuthidae) from
southeastern Arabian Sea
K.K. SAJIKUMAR*, V. VENKATESAN, GEETHA
SASIKUMAR, P.S. ALLOYCIOUS, K.M. JESTIN JOY,
K.S. MOHAMED
ICAR-Central Marine Fisheries Research Institute, P.O. Box
1603, Kochi, Kerala, India; *kksajikumar@yahoo.co.in

T

he diamond back squid Thysanoteuthis
rhombusTroschel, 1857, is the single
species in the family Thysanoteuthidae
having a cosmopolitan distribution in tropical
and subtropical waters of world. They are
distinguished from all other squid by
evolutionary and behavioural peculiarities.
Juveniles and mature male specimens of
diamond squid T. rhombus were collected
during the exploratory survey conducted in
southeastern Arabian Sea in 13 February
2013 (Seven). They were also collected from
gillnet and trawl landings in Cochin Fisheries
Harbour on 26 October 2016 (thirty).
Additional single paralarvae were collect
from southeastern Arabian Sea by using
IKMT operated from ‘FRV Silver Pompano’
on January 2015. Age and growth were

estimated by statolith increment analysis of
27 specimens (DML: 100 to 570 mm). The
growth rate of juvenile ranged from 1.44 to
1.95 mm DML/day. Maximum age in mature
male was154 days with a mantle length of
570 mm having a growth rate of 3.77 mm
DML/day.
Differences in growth with
seasons were apparent. Seasonal analysis
revealed that the monsoon cohort had a
higher growth rate than post monsoon
cohort. The reproductive structure of mature
males was illustrated. They have 13 numbers
of spermatophores inside the Needham’s sac
with a total spermatophore length ranging
from 54 to 63 mm. Nearly 45% of stomachs
were empty. Crustaceans are the dominant
prey item for early juveniles, while fish and
squid were the major diet of late juveniles
and adults pecimens. Ontogenetic difference
in the diet were apparent. The occurrence of
paralarvae,
juveniles
and
adult
in
southeastern Arabian Sea show that that
T.rhombus completes its whole life cycle in
this sea. Present study provides preliminary
information on age, growth and biology of
T.rhombus for the development of artisanal
fishery focused on this species.

FB OR 51
Diurnal fluctuating water temperature
affects growth, myogenic regulatory
factor genes, white muscle cellularity
and thermal tolerance in tilapia,
Oreochromis mossambicus
M.P. BRAHMANE*, P.R. GAIKWAD, NEERAJ KUMAR,
M.P. BHENDARKAR, K.K. KRISHNANI, B. SAJJANAR,
S.S. PAWAR, N.P. KURADE, N.P. SINGH
ICAR-National Institute of Abiotic Stress Management,
Malegaon, Baramati, Maharashtra, India;
*manoj.brahmane@icar.gov.in

F

ish
experiences
repeated
thermal
exposures in its natural habitat and
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remains to be poorly understood. Increase in
temperature influences biochemical reactions
and fundamental physiological responses. In
topical waters, fish experience extreme diel
temperatures during the summer months,
warm during day and cooler during nights.
Tilapia,
Oreochromis
mossambicus
constitutes a dominant fishery in the Ujani
reservoir in Maharashtra. The study was
conducted to understand the effect of diurnal
temperatures on tilapia growth, muscle gene
expression, white muscle cellularity and
thermal tolerance. Five day post hatch tilapia
larvae were randomly grouped in Group A
and group B. Group A of larvae were
exposed to environmentally fluctuating
temperatures of 25.1°C to 30°C and Group
B, 30°C to 36.8°C for a period of 60 days. It
was observed that Group B fish grew 11.2%
more than Group A. Myogenic regulatory
factor genes MyoD, myogenin and Myf5
expression increased several fold along with
muscle growth regulatory myostatin gene in
fry exposed to higher fluctuating temperature
regime in Group B. Highest expression was
observed in MyoD followed by myogenin,
myostatin, Myf5 suggesting that temperature
induces muscle growth related genes.
Further in group B fish Haematoxylin-eosin
staining of white muscle morphology
exhibited hypertrophic growth. Enhanced
thermal tolerance was observed group B,
CTMax of 43.26°C and CTMin of 11.3°C in
comparison to group A, CTMax of 42.62°C
and CTMin of 10.2°C. Increase in metabolic
rates with increase in diurnal fluctuating
temperatures is also observed. The above
study suggests that the diurnal fluctuating
temperatures increase the ability of O.
mossambicus to adapt to increasing
temperature regime.

FB OR 52
Toxicity of Bisphenol S (BPS), an
important constituent of plastics, on
Etroplus suratensis
SEVOK HANDIQUE, C.G. RAKESH, DEVIKA PILLAI*
Kerala University of Fisheries and Ocean Studies, Kochi, Kerala,
India; *devikamanoj.pillai@gmail.com

P

ollution is a global burning problem faced
by our planet. Of the different types of
pollution, water pollution is the leading
worldwide cause of deaths and diseases.
One of the major causes of water pollution is
due to plastics. Because of its durable
nature, plastics persist in the environment for
long periods. Plastic debris and micro plastic
fragments have been recognized as a major
problem in both marine & fresh water. They
are prolific throughout the marine and coastal
environment constituting as much as 80% of
the debris. Plasticizers such as BPA and
BPS which are important ingredients in most
plastics get leached into the environment.
The leaching of these plastics result in the
release of chemicals such as polychlorinated
biphenyls,
polybrominated
diphenyls,
phthalate, bisphenol A, bisphenol S etc. that
are known to bio-accumulate in the fish
tissue. Toxicity studies with BPS on Etroplus
suratensis, a major constituent in the coastal
and brackish waters of Kerala, showed that
the chemicals were highly toxic to the fish
even at sub lethal levels. LC50 value of the
BPS on juveniles of the fish by probit
analysis was found to be 407 ppm. The
gonadosomatic index, which gives an
indication of reproduction and spawning in
fish, was found significantly decreased in
both male and female fish exposed to
sublethal levels of BPS. There was
significant decrease in the hepatosomatic
index (HSI), a useful biomarker to detect the
hazardous
effects
of
environmental
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stressors, was also found significantly
reduced. Serious histopathological changes
recorded in the gonad and liver of these
fishes raise concerns about the long term
health of fish populations in coastal waters.

FB OR 53
Mating, spawning
biology in sand
unimaculatus

and incubation
lobster Thenus

days was found to decrease with slight
increase in temperature. The stages of egg
development during incubation were also
studied and photographed.

FB OR 54
Observations on the biology of the
smoothback
guitarfish
Rhinobatos
lionotus (Norman, 1926) from the Bay of
Bengal off the southeast of India

JOE K. KIZHAKUDAN*, KRISHNAMURTHY, B.
JASPER, ANOOB P. ANASSERY, ABBAS A.
MOHAMMED, I. SANTHOSH, M. MITHUN

SHOBA JOE KIZHAKUDAN*, K.S.S.M. YOUSUF

Research Centre of ICAR-Central Marine Fisheries Research
Institute, Chennai, Tamil Nadu, India; *jkkizhakudan@gmail.com

T

T

he sand lobster Thenus unimaculatus is
a sediment burrowing decapod with
distinct preferences for water temperature
during breeding cycles in the wild. The
ovigerous females migrate from deeper
waters to shallow coastal waters of 15-20 m
depth during the monsoon season in tandem
with monsoon turbulence and early postmonsoon lowering of sea water temperature
to 25-27⁰C. Repeated observations in
captive conditions indicate onset of maturity
in virgin class and second-year class lobsters
during
November-March.
Studies
on
maturation, sex ratio, spawning and
incubation in response to temperature
regimes were carried out. Males are usually
smaller than females and are more active.
Courtship lasts for a few days during which
the males are very active chasing the
females, which are less active. Mating
usually takes place during late night hours. A
female that is ready to mate has well
developed ovigerous setae and exhibits a
colour change in the ventral sinus.
Copulation takes place with the animals
facing ventrally in reverse position. The
incubation period which ranges from 32 to 37

Research Centre of ICAR-Central Marine Fisheries Research
Institute, Chennai, Tamil Nadu, India; *jkshoba@gmail.com

he smoothback guitarfish Rhinobatos
lionotus is known to be distributed in the
western Bay of Bengal adjoining the coasts
of India and Sri Lanka. It is a very poorly
described species, with not much information
documented on its biology or stock
characteristics within its range of distribution.
The species was found to occur sporadically,
in small numbers, in the fishery along the
Chennai coast in north Tamil Nadu from
June to September during 2014 to 2017. We
describe some biological characteristics of
this species based on 91 specimens
sampled from trawl landings at Chennai. The
total length of the fishes ranged between 98
and 805 mm and the total body weight
ranged between 3 and 1710 g. Females
were dominant in the fishery, the sex ratio
being 1M:2F. Out of the sampled specimens,
61 were females and 30 were males. The
litter size ranged from 2 to 7. Analysis of gut
contents revealed a preference for bony
fishes like carangids and dragonets, and for
prawns and crablets.
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Spatio-temporal trophodynamics
marine prawns of Gulf of Mannar
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T

hough the marine prawn fishery of Gulf
of Mannar is not as intensive as other
coastal areas of the country, it forms a
lucrative fishery for both mechanised and
traditional fishermen.
The main gears
involved in prawn fishery along this coast are
gill nets, indigenous trawls and mechanised
trawls which are operated in different spatial
levels. The catch also showed clear spatial
and temporal variations in abundance,
species composition and size compositions.
In the present study, the trophodynamics of
33 species landed by mechanised trawlers
and 13 species landed by indigenous gears
during 2010-2015 are given. The main
species
of
prawns
were
Penaeus
semisulcatus, P. indicus, P. latisulcatus, P.
monodon, Metapenaeus moyebi,
M.
dobsoni, M. monoceros, Parapenaeopsis
uncta, P. maxillipedo,
P. stylifera,
Metapenaeopsis stridulans, M. mogiensis, M.
andamanensis, M. coniger, Trachypenaeus
granulosus, T. sedili, T. curvirostris, Aristeus
alcocki,
Plesionika
quasigrandis,
Heterocarpus gibbosus, H. woodmasoni,
Solenocera hextii, S. choprai, S. koelbeli,
Parapenaeus fissuroides, P. investigatoris
etc. The stomach condition of each species
was grouped based on the quantity of food
items present inside the stomach. Then the
qualitative analysis was done to understand
the different food items consumed. The study
showed that empty stomach condition
dominated in most of the prawns followed by
poorly fed condition and moderately fed

condition. The dominant gut contents were
crustacean remains, molluscan shell pieces,
fishes, detritus, foraminiferans, seaurchins,
seaweeds, algae and polychaetes.
The
seasonal and annual variation in food and
feeding condition was studied species-wise,
sex-wise and size-wise. The plausible
reasons for these variations have also been
discussed in detail. This is the first study of
this type encompassing all the species that
formed the fishery.

FB OR 56
Why are shell dimensions of edible rock
oyster, Saccostrea cucullata (Born,
1778) so complicated?
S.Y. TENJING1,2*
1
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E

dible rock oyster, Saccostrea cucullata
are primary consumers that provide a
significant biomass and abundance to the
marine ecosystem. In Indian coast, S.
cucullata is used as food and fish bait. These
oysters are the dominating group of filter
feeding community on rocky beaches
worldwide. Relationship of shell dimension of
this oyster was studied from Baindur,
Karnataka (India), to determine relationship
between length and weight (total weight,
shell weight, wet meat weight and dry meat
weight) from June 2010 to May 2011.
Morphometric relationships between length
(L)-breadth (B) and length (L)-width (W)
variables were B = 4.8830+0.4648 L and W =
2.2665+0.4400L respectively. The equations
of the length (L)-total weight (TW), length (L)shell weight (SW), length (L)-wet meat
weight (WW) and length (L)-dry meat weight
2.5489
, SW =
(DW) were TW = 0.000799L
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2.4347

2.7405

0.000843L
, WW = 0.000046L
and
2.4657
respectively. All the
DW = 0.000026L
shell dimension relationships were highly
significant (p<0.001) in all the months as
reflected by the high F-values from the
Analysis of Variance (ANOVA). The
allometric growth pattern implied that
changes in shell shape accompanied an
increase in body size. The condition index
(CI) values for the species at the site showed
evidence of seasonality with relatively higher
values during post monsoon and premonsoon. Meat yield also displayed similar
patterns as CI.

FB OR 57
Distribution and abundance of intertidal
organisms along the selected beaches
of Mangaluru
DAGGULA NARSHIVUDU, M.T. LAKSHMIPATHI*,
A. PADMANABHA, V. REDDY NAIK
Department of Aquatic Environment Management, College of
Fisheries, Mangalore, Karnataka, India;
*drlakshmipathi@gmail.com

T

he intertidal, sometimes called the littoral
zone, is defined as the part of the
seafloor that lies between the highest high
and lowest low tides. Being out of the water
and exposed to air establishes a unique
nature to this environment. In this study, the
distribution,
abundance
and
diversity
patterns of intertidal fauna from three
beaches at nine stations along the
Mangaluru coast between 12°47'748"N
to12°56'449"N was studied. Exploration and
documentation of the biotic community of this
coast have not been done so far and is
practically little known for its vast
assemblage of intertidal fauna. In the present
study, intertidal fauna abundance was
observed with relation to the sediment
fraction and physico-chemical parameters in

Someshwara beach, Panambur beach and
Bengre
beach.
Comparatively
the
percentage of fine sand (49%) was found to
be more in Panambur and equally medium
sand (37%) and coarse sand (30%)
percentage was found to be dominated at
Bengre beach where as Someshwara beach
abounded
with
coarse
sand
(51%)
percentage which is negatively correlating
with intertidal fauna. In all the three beaches
four phyla of invertebrates were recorded in
which phylum Mollusca was dominated. Total
bivalves (14 genera), Gastropods (16
genera),
Scaphopods
(2
genera),
Crustaceans (6 genera), Polychaetes (7
genera), Nematodes, Echinodermata (3
genera) were recorded in the present study.
Analysis of variance revealed that organisms
did not vary according to beaches though the
variation was seen in different months and
season. Simpson’s diversity index, Margalef
richness index and Pielou’s index indicated
ecological variations in different seasons with
different stations. Shannon’s diversity index
revealed the moderately diverse status of the
intertidal fauna along the selected beaches
of Mangaluru. The study concludes that
though these beaches are moderately
disturbed due to anthropogenic activities,
they still support a rich intertidal biodiversity
which needs immediate attention for
protection and conservation.

FB OR 58
An assessment of diversity and
quantity of macro-plastics and litter
spread in the Vembanad Lake
G. SHYLAJA*, V. KRIPA, S. VYSHAK, SEBAN JOHN,
SHELTON PADUA, K.S. ABHILASH, LAVANYA
RATHEESH
ICAR-Central Marine Fisheries Research Institute, P.B.No.1603,
Ernakulum North P.O., Kochi, Kerala, India;
*g.shylajacmfri@gmail.com
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nthropogenic impacts on sustainability of
coastal ecosystems have always been a
matter of concern for those who depend on
these habitats for their livelihood. A slow and
silent killer of the aquatic habitats is the nondegradable litter or debris which enters these
water bodies due to improper treatment of
solid waste on land. These either settle in the
nearby areas or drift and finally settle in
distant places. Ultimately most of the
untreated and carelessly dumped solid
wastes end up in the coastal waters or the
seas. The Vembanad Lake (VL) in Kerala
spread across three districts is one of the
largest wetlands of the country. A survey was
conducted to understand the spread of litter
in the upstream and downstream areas of
this water body. Five stations (ST) were
fixed; Kumarakom (ST-1), Vaikom (ST-2),
Nettoor (ST-3), Thevara (ST-4) and Cochin
backwaters (ST-5) of which the first two were
upstream, followed by middle stream (ST
3,4) and downstream (ST-5). It was observed
that 30% of the surveyed area at
Kumarakam (ST-1) and 40% of Nettor zones
were without any submerged debris. The
average quantity of submerged debris at ST 1, ST -2, ST -3 and ST -4 were 0.5, 1.5, 0.6,
-2
and 0.5 kg.m while in Cochin backwaters in
the area adjacent to marine drive, the
submerged litter was estimated as
111
-2
kg.m , which is ,100 times greater than in
the upstream areas. While carry bags were
the dominant litter in the upstream stations,
-2
ghost nets (40.6 kg.m ), nylon ropes (15.6
-2
-2
kg.m ) cables and metal cans (11.5 kg.m )
formed the major litter components in Cochin
backwaters. The study brought out the
urgent need to clean the Cochin backwaters
to restore the ecosystem functioning. The
paper presents the types of litter and its
density in different areas of VL and suggests
the remedial measures to prevent further
degradation.

FB OR 59
Growth, length-weight relationship, and
food and feeding habits of the river
catfish Eutropiichthys vacha
ARABINDA DAS1*, P.P. CHAKRABARTI1, AJMAL
HUSSAN1, R.N. MANDAL1, FARHANA HOQUE1,
GOURAB CHOUDHURY1, ARNAB GHOSH1,
J.K. SUNDARAY2
1
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Aquaculture, Kausalyaganga, Bhubaneswar, Odisha, India;
*arabinda.das@icar.gov.in

E

utropiichthys vacha (Hamilton, 1822),
commonly known as river catfish or
batchwa vacha is an excellent food fish of
the Indian subcontinent belonging to the
family Schilbeidae. The present study
describes some biological aspects of this
species in captivity. Five hundred live
juvenile fish (mean length and weight
9.95±0.34 cm and 6.23±0.57 g respectively
were collected from the Hooghly River, West
Bengal and reared in a 0.1 ha earthen pond
for two years. Fishes were sampled
bimonthly in the initial six months and in
every three months in the next eighteen
months, and parameters like growth, lengthweight relationship and condition factor were
analysed. Food and feeding habits were
assessed from stomach contents, stomach
fullness, relative length of gut (RLG) value
and morphological structure. Analysis of data
showed positive allomentric growth (BW =
3.215
, r² = 0.99) with mean final body
0.003 TL
length and weight 19.95±0.45 cm and
56.40±3.45 g after one year and 26.47±0.84
cm and 151.90±19.11 g after second year of
rearing. Mean condition factor ranged from
0.58 to 0.78 with an average of 0.66. Aquatic
insects, crustaceans and small forage fishes
were the main food items of the fish in
earthen pond. The RLG value was found in
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the ranges of 0.59 to 1.18. Mouth position,
structure of the buccopharynx, welldeveloped dentation and gill rakers, strongly
built stomach and short intestine indicated its
predatory and carnivorous feeding habit.

FB OR 60
Comparative
evaluation
of
anaesthetizing efficacy of clove oil,
paraldehyde and MS222 in Channa
punctatus

respectively.
Similarly,
the
optimum
concentration at 200 mg/l MS222 induced
anaesthetization and recovery within 7.71
and 12.44 min respectively. Based on the
above, it is concluded that MS222 atthe
concentration of 200 mg/l is the most suitable
anaesthetizing agent due to its quick
induction of anaesthetization and longer
recovery time with the least stress as evident
from the histological changes in mucous
secreting cells in gills and buccal epithelium
of C. punctatus.

FB OR 61

POOJA KUMARI, SUBUHI ABIDI, IQBAL PARWEZ*
Department of Zoology, Aligarh Muslim University, Aligarh, Uttar
Pradesh, India; *iparwez2002@yahoo.co.in

I

n the present work, the relative efficacy of
three anaesthetising agents viz. Clove oil,
Paraldehyde and MS222 (Tricane methane
sulphonate) on Channa punctatus has been
investigated. Experimental protocol was
based on analysis of induction and recovery
time with different concentrations of above
anaesthetics to determine their optimum
concentration. Histological studies were
carried out to assess the stress induced
changes caused by the above anaesthetics
based on the release of mucus from mucous
cells of gills and buccal epithelium.
Additionally, other changes such as epithelial
uplifting, lamellar fusion, mucus exudation,
desquamation and distorted epidermis were
used to asses stressful conditions. Well
acclimatized fishes, divided into three
groups, were exposed to three different
concentrations (Clove oil= 50, 100, 200µl/l;
Paraldehyde=3, 6, 9 ml/l; MS222= 75, 100,
200 mg/l) of these anaesthetics, respectively
and the changes in the above parameters
were recorded. The optimum concentration
of 100µl/l clove oil for C. punctatus to induce
anaesthetization and recovery was 8.96 and
12.8 min respectively while that with 9ml/l
paraldehyde were 9.01 and 12.29 min

Determining
natural
spawning
thresholds of selected freshwater
fishes: An innovative climate resilient
fisheries tool
U.K. SARKAR*, M. NASKAR, K. ROY, S. GUPTA, A.K.
BOSE, P.K. SRIVASTAVA, S.K. NANDY, V.K. VERMA,
G. KARNATAK, B.K. DAS
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *usarkar1@rediffmail.com

C

limate change has been regarded as a
potential threat to fishes and fisheries on
top of many other concurrent pressures such
as overfishing, habitat degradation, pollution,
introduction of new species and so on.
Among reproductive traits of fishes the
importance of studying of gonado-somatic
index (GSI), breeding season and length at
maturity are already well established in
traditional fish biology research. Apart from
qualitative inferences drawn from traditional
biological studies regarding environmental
influences on natural breeding of fishes, the
present study envisaged to quantify
environmental and biological thresholds
associated with successful recruitment of the
species in-situ using some innovative
approaches. Determination of such natural
(environmental and biological) thresholds for
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breeding in fishes are crucial for better
understanding of population-environment
interactions and assessing vulnerability of a
particular species to climate change. In order
to quantify environmental and biological
thresholds for breeding in four commercially
important fish species (Mystus tengara, M.
cavasius, Eutropiichthys vacha, Johnius
coitor) studies were done in selected
stretches of River Ganga during 2015-2017.
The estimated thresholds included (a)
threshold breeding GSI, (b) key climatelimnological parameters and their threshold
values for attainment of breeding GSI, (c)
relative importance of key environmental
parameters identified, (d) size at maturity
estimates, (e) pre-spawning fitness (Fulton
factor)
estimates
and,
(f)
thermalprecipitation preferendum for attainment of
requisite pre-spawning fitness. The statistical
models that were employed in ‘R’ for
estimation of these thresholds involved – (i)
Generalized additive models (GAMs), (ii)
Step-wise
regression
framework,
(iii)
ANCOVA, (iv) Non-parametric Kaplan-Meier
survival estimate, and (v) LOESS smoothing
technique. The results indicated the potential
of predicting climate driven changes in
reproductive adaptation of fish species by
drawing inferences from the models
generated on these thresholds even in the
absence of species-specific, habitat-specific
long-term historical data. Based on the
results it is evident that in a changing climatic
scenario, fishes are continuously trying to
adapt to these changes through habitat
adjustments in their breeding behavior. This
innovative framework can be well replicated
other fish species for formulating prudent
climate resilient coldwater fisheries policies
viz changes in active and closed fishing
season, minimum mesh size regulations
during breeding season, demarcation of
freshwater protected areas and, assessing
vulnerability of fish population.

FB OR 62
Impact of barge movement on
phytoplankton in lower Ganga, India
S.D. SARKAR*, M. NASKAR, P. GOGOI, R.K. RAMAN,
R.K. MANNA, S. SAMANTA, B.P. MOHANTY, B.K. DAS
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal,India; *soma706@gmail.com

I

mpact
of
barge
movement
on
phytoplankton abundance and biomass
was assessed in the lower stretch of river
Ganga, popularly known as BhagirathiHooghly river, during April, 2016 to March,
2017. Based on the magnitude of tide,
intensity of shipping and boating activities,
the stretch from Baranagar to Lalbag (278
km), located at latitude (22°38'33.41"N to
24°10'59.75"N) and longitude (88°21'21.29"E
to 88°16'5.65"E) was divided into three
zones,
viz.,
zone-I
(Baranagar
to
Barrackpore), zone-II (Triveni to Balagarh)
andzone-III (Nabadweep to Lalbag). Water
samples were collected at different time
intervals of barge movement. Analysis
revealed the presence of 52 Ephytoplankton
taxa belonged to 5 phylum during the study
period. The abundance of phytoplankton was
highest in zone-I, followed by zone-III and
zone-II.
Decrease
in
phytoplankton
-1
abundance (1,997 ±1,510 ul ) was observed
during barge movement as compared to
normal condition. Cell damage study
revealed 21% damage to phytoplankton cell
structure in ‘during barge,’ compared to
natural state (6%). Study revealed that
phytoplankton biomass (Chlorophyll a) was
influenced by barge movement in the
sampling stretches and the impact was
assessed by one way ANOVA. The effect
was found significant at Barrackpore
(p<0.01), Triveni (p<0.01), Balagarh (p<0.01)
and Lalbag (p<0.01), whereas it was
insignificant at Baranagar and Nabadweep,
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which may be due to continuous and existing
boat
trafficking
at
Baranagar
and
Nabadweep. The present study highlights the
detrimental effect of barge movement on
phytoplankton abundance and biomass,
especially on phytoplankton cell structure.
Data set of this study serves as baseline
information to understand the ecological
implications of barge movement induced
environmental disturbances in waterways.

FB OR 63
Spatial dynamics of physico-chemical
characteristics of water and sediment of
river Chaliyar, Kerala, India
A. SAHA1*, T.T. PAUL2, S. SIBINA MOL1, M.E.
VIJAYKUMAR1, V.R. SURESH3, B.K. DAS3
1
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R

iver Chaliyar is the fourth largest river
among the forty four rivers in Kerala.
The river which was in a pristine condition
before five to six decades has become highly
degraded in the lower stretches by the
effluents of Gwalior Rayons factory and in
the upper stretches by various anthropogenic
factors like deforestation, high siltation,
dynamite fishing and use of copper sulphate
for poisoning. Both water and sediment are
the valuable natural resources for aquatic
organisms whose quality change in a minor
range can be harmful to the biota. Growing
population, urbanization, increasing living
standard and other activities have brought
severe changes in the quality of both water
and sediment. A study was conducted to
investigate the water and sediment quality in
the river Chaliyar at ten different sampling
stations covering whole stretch of the river.
Air temperature varied between 22.9 and

o

29 C, while water temperature ranged from
o
o
25.2 C to 32.5 C. Water velocity varied
-1
between 0.1 and 0.71 m sec . Dissolved
oxygen level in the water was high and
-1
ranged from 3.6 to 7.97 mg l . River water
was slightly acidic to alkaline (pH 6.36 - 7.72)
in nature and the specific conductivity was
-1
low (41.7 to 131.3 µScm ) except at Beypore
-1
estuary site (6147 µScm ). Water of the river
was weakly alkaline, with low total alkalinity
-1
-1
(16.0 mg l - 38 mg l ), low total hardness (4
-1
-1
mg l - 68 mg l ) but with moderate and high
-1
-1
chloride content (26 mg l - 376 mg l ).
Nutrient analysis showed low to high level of
-1
-1
phosphate-P (0.001 mg l - 7.87 mg l ), low
-1
-1
level of nitrate - N (0.21 mg l to 4.98 mg l ),
-1
-1
and low (0.6 mg l ) to moderate (19.5 mg l )
level of silicate (SiO2-). Sediment quality

analysis shows that soil reaction was
slightly acidic to alkaline in nature (pH
5.31-8.09). Organic matter and available
phosphorus content of sediment varied
from 0.045-2.13% and 8-38.6 mg kg-1 soil,
respectively. Since the water andsediment
quality parameters, except phosphate,
were in suitable range, the overall results
suggest that the river can serve as good
fishery resource of indigenous stream
fishes.
FB PO 01

Length-weight relationships of nine
tropical demersal finfish species from
north eastern Arabian Sea, India
G.B. PURUSHOTTAMA*, K.V. AKHILESH, B.B.
CHAVAN, B.N. KATKAR, THAKURDAS, V.V. SINGH
ICAR–Central Marine Fisheries Research Institute, P. O. Box
1603, Ernakulam North, P. O., Kochi, Kerala, India;
*puru44@gmail.com

T

he length weight relationships (LWRs) of
nine tropical finfish species from north
eastern Arabian Sea, India were studied.
Specimens were caught using a wide range
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of fishing gear mainly trawl nets (mesh size:
20–25 mm), dol nets or bag nets (mesh size:
20–40 mm) and gill nets (mesh size: 80–270
mm) operated in Maharashtra maritime
waters during 2012–2016. The specimens
were measured for total length, fork length
and weight, and then dissected and the sex
confirmed. We sampled a total of 10,745 fish
specimens representing nine species, seven
genera and six families and estimated LWR
parameters along with the descriptive
2
statistics. Coefficient of determination R
ranged from 0.91 for J. dussumieri to 0.98 for
Otolithes ruber. The b values ranged from
2.9
for
N.
japonicus to 3.4 for
Johnius macrorhynus and the mean value of
b was 3.13. Values of parameter b remained
within the expected range of 2.5 <b<3.5
(Froese, 2006) and these parameters varied
among species. Five species were following
allometric growth b>3 (the fish grows faster
in weight than in length), two each were b<3
(the fish grows faster in length than in
weight) and b=3 (growth is isometric).
Previously unavailable for male and female
in FishBase, the detailed LWRs of
J. dussumieri are reported. In conclusion, this
study provides basic information on the
LWRs of the nine species, which could be
useful
for
further
fishery
research,
management and conservation in the
northeastern Arabian Sea.

FB PO 02
Breeding
seasonality
of
Anodontostoma chacunda (Hamilton,
1822) off Mangalore coast, Karnataka,
India
1

1

2
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C

lupeids support world’s largest marine
fishery and dominant pelagic group
landing from Indian waters. Even though
landings of marine sector increased, the
quantity of fish landing is dwindling and
fluctuating. Capture fish production is
dependent on one of the natural biological
factor “reproduction”. Increase in the
production potential of marine fisheries can
be made by avoiding biological over fishing
and ecosystem over fishing. Study on
breeding seasonality with reproductive
biology of fish is an essential pre-cursor for
eco-friendly
rational
exploitation
and
sustainable management of fisheries. The
present study focus on some of the important
reproductive
biology
aspects
of
Anodontostoma
chacunda
along
the
Mangalore coast for the first time. Six
maturity stages were classified based on
macroscopic appearance. Gonado-Somatic
Index (GSI) indicated protracted spawning
which extended from September (2013) to
April (2014) with evidence of ova diameter
studies as a prolonged spawner. The size at
first maturity of A. chacunda was estimated
at 139 mm (TL) and 141 (TL) mm for male
and female respectively. The overall sex ratio
1:1.04 (M: F) was skewed towards female in
A. chacunda. It differed among months and
size classes. Fecundity of A. chacunda
ranged between 2, 97, 457 to 11, 44, 871
eggs.

FB PO 03
Taxonomy,
length
frequency
distribution
and
length-weight
relationship of three families
Triacanthidae,
Ostraciidae
and
Diodontidae of order Tetraodontiformes
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(Pisces) off Visakhapatnam,
eastern coast of India

central

P. PADMAVATHI, K. SUJATHA*, SNEHA JHA.,
V.A. ISWARYA DEEPTI
Department of Marine Living Resources, Andhra
University,Visakhapatnam, Andhra Pradesh,
India;*sujatha.mlr@gmail.com

M

arine
species
especially
nonconventional species remained the least
studied organisms on earth. Because of the
increase in the catches there is an urgent
need to have proper information on species
composition of these non-target species. The
present paper provides a record of 12
species of three families Triacanthidae,
Ostraciidae and Diodontidae of the Order
Tetraodontiformes. Very little work is done on
taxonomy of fishes of these families from
Indian waters. Species of these families are
not utilized for human consumption but dried
along with other species and converted into
fish meal. These are commonly caught in the
trawl, trammel net and beach seine
operations along Visakhapatnam coast.
Commercial fisheries exist for some triple
spines and various species of box fishes,
though poisonous, are used in Chinese
medicines.
Family
Triacanthidae
is
represented by four species belonging to
three genera Psuedotriacanthus, Triacanthus
and Trixiphichthys. Family Ostraciidae,
represented byfour species belonging to
three genera Lactoria, Ostracion and
Tetrosomus
and
family
Diodontidae
represented by four species belonging to two
genera Diodon and Cyclichthys. Of these
Triacanthus brevirostris (Schlegel, 1850) and
Cyclichthys spilostylus (Leis and Randall,
1982) were recorded for first time from
coastal waters of mainland of India.
Ostracion rhinorhynchus (Bleeker, 1852) is
recorded for the first time from east coast of
India,
north
of
Gulf
of
Mannar.
Pseudotriacanthus striglifer (Cantor, 1850),

Trixiphichthys weberi (Chaudhari, 1910),
Cyclichthys orbicularis (Bloch, 1785), Diodon
hystrix (Linnaeus, 1758) and D. holocanthus
(Linnaeus, 1758) are first records from
Visakhapatnam, north of Chennai. Both the
species of genus Diodon are distributed
circumtropically. This paper also includes
length frequency distribution and lengthweight relationship of ten species belonging
to these three families.

FB PO 04
Bloom
characteristics
abundance

and

fish

TARUN JOSEPH1, GRINSON GEORGE1*,
MUHAMMAD SHAFEEQUE1, PHIROS SHAH1, SHALIN
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1

ICAR–Central Marine Fisheries Research Institute, P. O. Box
2
1603, Ernakulam North, P. O., Kochi, Kerala, India.; Plymouth
Marine Laboratory, Prospect Pl, Plymouth PL1 3DH, Plymouth,
United Kingdom; *grinsongeorge@gmail.com

P

rimary production forms the base of
marine food web. The sustenance,
survival and recruitment of juveniles to adult
stock is dependent upon the availability of
food, especially during the larval phase.
Better spatial and temporal overlap of a
phytoplankton bloom event with the
habitats/breeding grounds and spawning
season respectively of target species, can
improve the chances of survival and
recruitment of juveniles. On the other hand,
delayed onset and/or early termination of
bloom event with respect to spawning
season of commercial fish can reduce the
temporal overlap between the two. This
could subject the juvenile population to food
scarcity during their growth phase, thereby
rendering them increasingly vulnerable to
starvation and predation pressure. Such
losses could eventually dwindle the
abundance of adult fish stock. Early onset of
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bloom
event
coupled
with
delayed
termination is expected to enhance the
replenishment of adult fish stock and in turn
increase their abundance. In this study, an
attempt has been made to elucidate the link
between local bloom characteristics (onset
time, peak bloom time, duration of bloom
event and termination time derived from
remotely-sensed data) and fish abundance
(as indicated by Catch Per Unit Effort
derived from fish landing data) to test the
hypothesis that timings of bloom events
affect survival of juveniles and eventual
replenishment of adult stock, especially for
species with highly selective spawning
season of short duration. An in-depth
understanding of the significance of bloom
timing is of critical importance to the
sustainable
management
of
marine
resources as it can have a strong bearing on
the annual replenishment of the adult stock,
which in turn improves its resilience to fishing
pressure.

FB PO 05
First report on the reproductive biology
and diet of the Indian pompano
Trachinotus mookalee (Cuvier, 1832)
from Indian waters
MUKTHA MENON1*, F. JASMIN1, MADHUMITA DAS1,
M.A. JISHNUDEV1, IMELDA JOSEPH2
1

exist in literature. This is the first study to
report on the reproductive biology and diet of
T. mookalee from Indian waters. This
species inhabits shallow coastal waters
along western Bay of Bengal and is usually
caught in motorized crafts operating hook
and line along north Andhra Pradesh. The
study was conducted from 2015 onwards
with 127 specimens collected from
Visakhapatnam and nearby landing centres
along north Andhra Pradesh coast. The size
range of the fish during the study was 189876 mm TL with a mean size of 521 mm TL.
The weight ranged from 97-9450 g with a
mean of 2793 g. The sex ratio favoured
females at 1.5. The length at first maturity
was estimated to be 640 mm TL
(approximately 3.9 kg weight) for female
Indian pompano. Running males and gravid
females were found only during FebruaryApril indicating that this could be the
spawning period for the species off north
Andhra Pradesh coast. Diet was dominated
by shelled animals mainly gastropods and
bivalves followed by crabs. Shrimps and fish
were minor components of the diet of Indian
pompano.

FB PO 06
Marine debris along the coastal waters
off Visakhapatnam, Andhra Pradesh,
India
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he
Indian
pompano
Trachinotus
mookalee Cuvier, 1832 is a commercially
valuable food fish harvested from Indian
waters. The fish is also a potentially valuable
species in mariculture and is currently
prioritized for mariculture research and
development in the country. However, no
reports on its reproductive biology or diet

1

M

arine debris is the greatest threat to the
aquatic life and its environment. To
understand its distribution and abundance, a
study was carried out using RV Cadalmin - 1
along the coastal waters off Visakhapatnam.
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Fifteen surveys were conducted during the
period from April 2016 to March 2017 with a
bottom trawl of 31 m head rope length and
cod end mesh size of 30 mm. Surveys were
conducted in near shore areas at depths
ranging from 30-40 m. The swept area for
each haul of the trawl net was estimated in
square km. The collected debris were
separated from fish catch onboard and
brought to the laboratory. The debris was
segregated into Biodegradable Wastes
(BDW) and Non - Biodegradable Wastes
(NBW), and dried to remove sand and then
weighed. The study showed that the mean
quantity of BDW were higher (3.71±1.99
2
nd
kg/km ) during 2 quarter (April to June) of
2016 whereas NBW were higher (2.83±1.85
2
rd
quarter (July to
kg/km ) during 3
September) of 2016. The mean quantities of
BDW and NBW along the coastal waters of
Visakhapatnam were found to be 1.11±0.53
2
2
kg/km and 2.11± kg/km respectively. The
results of this study show that there is an
urgent need to regulate the disposal of
domestic wastes and debris into the marine
environment to save marine life.

FB PO 07
Breeding biology of Schizothorax
labiatus McClelland inhabiting river
Jhelum, Kashmir
1,2

1

1
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TASADUQ H. SHAH1, SAULIHEEN QADRI1, SYED
AALIA1, SYED TALIA1
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B

reeding biology of Schizothorax labiatus
McClelland, a snow trout was studied
during 2015 using 310 specimens (221
males and 89 females) for a period of twelve
months. The fish is an annual breeder and

histological studies have shown follicular
atresia both during pre-spawning and postspawning period. Maximum GSI values were
recorded during April for both males (6.19)
and females (11.12) indicating that the fish
fully matures during this month and spawns
during May with absolute and relative
fecundity as 10323 and 42 respectively. Sex
ratio was observed as 1:0.41 which indicates
a significant dominance of males over
females. Length at first maturity (Lm) was
estimated to be 196 mm and the
+
corresponding age at this length was 2
years for the fish. The study is an attempt to
bring forward various aspects of breeding
biology of S. labiatus McClelland a snow
trout and a step towards conservation of fish
diversity in the river systems of Kashmir
valley.

FB PO 08
Reproductive aspects of yellow tail
scad,
Atule
mate
(Cuvier
&
Valenciennes) harvested off Pamban
coast, Tamil Nadu
S. SURYA*, K. SHANMUGANADAN, A.K. ABDUL
NAZAR
Research Centre of ICAR-Central Marine Fisheries Research
Institute, Vizhinjam, Kerala, India; *revandasurya@gmail.com

A

tule mate (yellow tail scad) is a small
pelagic carangid that occurs throughout
the Indo - Pacific region contributing
significantly
towards
the
commercial
carangid landings of Gulf of Mannar, Tamil
Nadu. During the period, January to
December 2016, the trawlers operating off
Rameswaram, and Pamban brought an
estimated 435.679 tonnes of A.mate at a C/H
of 0.95 kg which constituted 0.2% of the total
fish catch. The overall size of A. mate
observed during this period at both Palk bay
and Gulf of Mannar was found to range from
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120-310 mm and mode at 250 mm. A total of
492 individuals of Atule mate were examined
during the period ranging in total length (TL)
from 90 - 330 mm and total weight from 36 350 g to study reproductive characteristics.
Maturity
stages
were
assigned
macroscopically considering the gross
morphology of gonads and its placement in
the abdominal cavity of fishes. Maturity
stages were given on a seven point (i - vii)
scale. The seasonality in spawning was
determined based on the monthly changes in
the percentage frequency of maturity stages
and the mean monthly values of Gonadosomatic index (GSI). The peak spawning was
observed during September and the season
starts from July. There is good relation
between GSI and Gastro-somatic Index
(GaSI) of A. mate. In September, the GSI
was maximum, whereas the GaSI was
minimum indicating correlation in feeding and
spawning. Fecundity was estimated to be
1900 eggs per 0.1g of gonad weight and
absolute fecundity, 97600 eggs. Female
specimens in stage IV and above were
considered as mature for this study. The
length at first maturity was determined at 229
mm. The minimum size at maturity was
observed at 218 mm. The male to female
ratio ranged between 1:0.6 and 1:1.5 across
2
the years. The χ test showed that, there is
no significant difference in sex ratio across
the year. Poorly fed and empty stomach
condition dominates during most of the
months but peak feeding was observed
during June to August.

FB PO 09
Developmental stages observed during
the intermediate culture of calanoid
copepod
Acartia
spinicauda (Giesbrecht, 1889)
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E

xperimental intermediate culture of
marine
calanoid
copepod
Acartia
spinicauda was made to assess its different
developmental stages. Observation shows
that A. spinicauda is a euryhaline species
which can tolerate wide range of salinity from
35 to 5 ppt with in a temperature range of 28
o
– 32 C and the required photoperiod is 24L:
0D for the maximum number of nauplii
production within 7-8 days. Sexes are
separated. Male is (190 micron in width)
smaller the female (260 micron in width).
After a single mate, a female sheds 18 nos of
free flow eggs at one time and produces
settling eggs. The settled eggs (30 micron
o
size) hatched within 12-16 h @ 28-30 C.
The newly hatched nauplii are N1 (40µ).
Nauplius (N1) with a frequent moult for 3
days reaches N6 (90µ). N2 is the feeding
stage, in which the nauplius feeds on mixed
marine microalgae of 1:3 ratio of
Nannochloropsis
oculata
andIsochrysis
galbana (10,000 &30,000 cells/ml) given in
the experiment. The N6 moult to copepodite
(C1 - C6: 120µ -190µ). C6 resembles as subadult. In adults, sexes are easily
distinguished by their antennal hook. The
observed generation time was 7-8 days with
in a given photoperiod. Longevity ranges of
A. spinicauda copepod were 21-28 days that
changes with temperature and salinity.

FB PO 10
Evaluation of toxicity of zinc oxide and
silver nanoparticles towards Chlorella
vulgaris
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T

he toxicity of ZnO and Ag NPs towards
freshwater
phytoplankton,
Chlorella
vulgaris was studied on the basis of specific
growth rate and pigment content. The
untreated cells (control) showed specific
growth rate of 0.34 (day-1) whereas
treatments with 0.025 and 0.25 mgL-1 of
ZnO NP showed a decreasing trend of
growth rate 0.229 (day-1) and 0.159 (day-1)
respectively. No growth rate was observed at
the higher concentrations (2.5 and 25 mgL-1)
of ZnO NP. Compared to control, depletion of
chlorophyll a, chlorophyll b and carotenoids
was 56.76 %, 61.2 %, 21.56 % respectively
at 25 mgL-1 of ZnO NP after 7 days
incubation. Similar trend was observed for
silver
nanoparticles
where
the
concentrations, 0.01 and 0.05 mgL-1 showed
specific growth rate of 0.234 (day-1) and
0.140
(day-1)
respectively.
The
concentrations 0.25 and 1.25 mgL-1 of Ag
NP arrested the growth completely. At
highest concentrations tested (1.25 mgL-1),
chlorophyll a, chlorophyll b and carotenoids
showed (52.13 %), (49.64 %) and (57.16 %)
content of these pigments as compared to
control were present compared to control.
The present investigation provides baseline
information and data for further investigations
on metal nanoparticle toxicity towards
phytoplankton in general and Chlorella
vulgaris in particular.

FB PO 11
Morphometrics
and
length-weight
relationship
in
Charybdis
(Goniohellenus)
omanensis
Septentrionalis (Türkay & Spiridonov,
2006) from Arabian Sea

JOSE JOSILEEN*, G. MAHESWARUDU, P.T JINESH
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *drjoslin@gmail.com

P

ortunid crabs are widely distributed all
along the Indian coast and every year
new species are being added to the group.
Charybdis
(Goniohellenus)
omanensis
septentrionalis Türkay & Spiridonov, 2006,
recently been recorded from Arabian sea, a
new record to the Indian waters. The
specimens were collected in shrimp trawl
from a depth of 65-68 meters from South
West coast of Arabian Sea, off Kerala, India.
The detailed morphometric and diagnostic
characters examined were similar to the
descriptions given by Türkay & Spiridonov,
2006, who first recorded the species from,
Red Sea. The species size ranged between
17 to 37mm carapace width and total weight
between
0.62
and
5.53g.
The
interrelationships
between
various
morphometric characters, viz., carapace
width and length and chelar propodus length
and height in males, as well as carapace
width and length and abdominal width and
length in females, were estimated for the
species and found most relationships are
positive and highly significant. The carapace
width/length - weight relationship was studied
in both sexes using the allometric growth
equation. The ‘b’ values for carapace widthweight in males, females and pooled were
2.674, 2.719 and 2.783 respectively, and for
carapace length-weight they were 2.601,
2.588 and 2.681 respectively. The results
show a significant deviation from an
isometric growth pattern. An analysis of
covariance indicates that there is a
significant difference between sexes with
respect to the carapace width-weight
relationship.
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FB PO 12
Impact of ‘thallu madi’ fishing on
alligator
pipefish
Syngnathoides
biaculeatus (Bloch, 1785) in Palk bay,
Tamil Nadu
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RAJKUMAR1, R. VINOTHKUMAR1, SEKAR V. RAYAR1,
A.K. ABDUL NAZAR1
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2

P

alk bay is a shallow water area of
approximately 600 sq km connects from
the Bay of Bengal in the northeast to the Gulf
of Mannar in south, Tamil Nadu.
The
seagrass meadows are rich in Palk bay
region comprising mixed/ single group of
flowering plants which grow submerged in
shallow sandy and or muddy marine
environment mainly Cymodocea serrulata, C.
rotundata,
Syringodium
isoetifolium,
Halodule uninervis, H. pinifolia, Halophila
ovalis and Enhalus acoroides. It is highly
productive and support as nursery grounds
of number of commercially important
finfishes and shellfishes. In Palk bay region,
many alligator pipefish Syngnathoides
biaculeatus (bloch, 1785) inhabit coastal
seagrass beds where they can feed and hide
among the sea grasses. The thallu madi
(modified version of the shrimp trawl) fishing,
operated at seagrass meadow of palk bay
region
mainly
in
Devipattinam
and
Thirupalaikudi, about 250 number by
traditional fishermen for catching shrimps
where nearshore waters between 3 to 6 Nm
from shore, which affects and bycatch large
number of alligator pipefishes, length ranges
between 150 mm to 220 mm and destroyed
its habitat ground. The alligator pipefishes
are categorized as Data Deficient (DD) on
the IUCN Red List. In India, all varieties of

pipefishes were incorporated into Schedule-I
(Part IIA) of the Indian Wildlife (Protection)
Act, 1972. On global level, alligator pipefish
populations declined drastically and needs to
take many conservation measures to restore
them.

FB PO 13
Studies on the occurrence of selected
heavy metals in Periyar industrial river
belt with emphasis on potassium
dichromate
toxicity
in
Anabas
testudineus (Bloch)
LIYA V. BENJAMIN*, K. RANJEET, ANU GOPINATH,
M.P. PRABHAKARAN, MATHEW SEBASTIAN
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India;*iyavbenjamin@gmail.com

A

vailability and concentration of five heavy
metals (Cr, Cd, Cu, Pb, Zn) in water and
sediment of the Periyar Industrial river belt
were studied during post monsoon and premonsoon periods, using Inductively Coupled
Plasma-Optical
Emission
Spectroscopy
(ICPOES). Spatial and temporal variation of
physico-chemical parameters and their
correlation with heavy metal concentration
were also analyzed. The accumulation of
heavy metal was relatively high in sediment
compared to water. The mean residue level
of heavy metals in the sediment (mg/Kg)
were in order of Zinc > Lead> Chromium
>Copper > Cadmium. While comparing the
values against the standards proposed under
US - NOAA guidelines, it was seen that
sediments samples were beyond the
permissible level. As a follow-up study on the
effect of sub lethal concentrations of
potassium dichromate on freshwater fish,
Anabas testudineus was envisaged to
understand its toxicity through hematological
and histopathological tools. The LC50 value
at 96 hr for this metal was found to be 59.92
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mg/L in Anabas testudineus. The fishes were
exposed to two sub lethal concentrations
before assessing their effect through
haematology and histology. Histological
preparations of liver, gill and kidney tissues
were
randomly
examined
for
histopathological lesions. Results of the
histological
examinations
showed
abnormalities in liver tissue such as
degeneration of hepatocytes, dilation of
sinusoids and necrosis in some area.
Extensive hemorrhage was observed in gill
and kidney tissue. Among the various
haematological parameters evaluated the
haematocrit value and RBC count were
significantly reduced while the leucocyte
count was significantly increased. Results
emerging from the present study clearly
indicate that the Periyar industrial river belt
has a considerable deposition of heavy metal
in the sediment, which once perturbed has
the potential to get released in the overlying
water column. Once these heavy metals
become bioavailable to the aquatic fauna it
can cause severe physiological and
biological alterations in the biota.

FB PO 14
A preliminary assessment of meso and
microplastic pollution in a sandy beach
in Kerala
ARUNA THOMAS, S. PRAMILA*
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India;*spramila@hotmail.com

D

ata on the abundance and distribution of
plastic debris are scanty in India and
particularly in Kerala despite the increasing
global attention towards this emerging
pollutant. The current study reports, the
presence of microplastic particles in the
sediments of a sandy beach in Kerala, India.
In order to evaluate the magnitude of plastic

pollution in beaches on a preliminary level,
three sites in Fort Kochi beach
were
selected for collection of sediment samples
based on the frequency of activity on the
beach, which corresponded to the probability
of littering on the beach. Samples were
collected and examined for the presence of
meso and microplastic debris by sieving
through ½ ̋ mesh sieve followed by 1/30 ̋
mesh sieve. Microplastics below 5 mm size
present in the sediment were alternatively
extracted based on density separation
method. Maximum quantities of plastic
particles were recovered from site 1 which
was the most frequented portion of the
beach. The results of the analysis showed
that mesoplastics were present in all the
samples which could be differentiated into
three size categories of 5mm-10mm, 11mm15mm
and
16mm-20mm.
Potential
microplastics were recovered from 22 out of
24 samples by sieving and visual sorting
method and from 19 out of 24 samples by
density separation method, indicating their
wide distribution in the beach sediments. The
morphology of the meso and microplastics
recovered and observed in this study
suggested their origin from fragmentation of
large plastic debris indicating the use and
disposal of plastics as their ultimate origin.
Statistical comparison
using
one-way
ANOVA between weights of microplastics
extracted by density separation from the
three sites showed no significant difference.
Considering the large scale production and
use of plastics, necessary abatement
measures are required to control coastal
pollution due to plastics in Kerala beaches.

FB PO 15
Taxonomy and biology of fishes of the
family
Gerreidae
(teleostei:
perciformes)
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T

he family Gerreidae commonly called as
mojarras or silver biddies are valued food
fishes with its rich diversity in estuaries and
marine waters that helps in the greater
utilization in the capture and culture fisheries
of India. The taxonomic history reveals that
Dr. Francis Day, 1878 reported 9 species
with 2 genera whereas Talwar and Kacker,
1984 reported the same number of species
with 3 genera from the Indian waters. A wide
gap exists in the taxonomic studies carried
out as indicated by the very less number of
species reported from India. The present
study is concerned with the taxonomic issues
pertaining to the family Gerreidae. The
biology and population parameters were
estimated using Froese and Binohlan (2000)
equation for the asymptotic length (L∞),
length at first maturity (Lm) and annual
growth rate (K). The study shows that nine
valid species, viz., Gerres filamentosus
Cuvier, 1829 : Gerres poeiti Cuvier, 1829;
Gerres oyena (Forsskål, 1775); Gerrus
setifer
Hamilton,
1822;
Pentaprion
longimanus (Cantor, 1849); etc occur along
the Indian coast. The taxonomic details of
the nine species have been generated by
using the collected data and were
redescribed using figures with detailed
species description. The growth of the
selected four species was estimated using
VBGF.
The L∞, K, Lm values of G.
filamentosus was found to be 29.4 cm,
0.9/year, 17.4 cm; G. oyena was 21.1 cm,
0.86/years, 12.9 cm; G. abbreviates was
24.2cm, 0.94/year, 14.6cm and Pentaprion
longimanus was 16.9 cm, 0.86/year, 10.6cm
respectively. Maturation studies indicate that
G. filamentosus has three distinctive stages
in tropical waters and the results will be

useful for accurate population assessment
and aquaculture activities. Without a strong
taxonomic database on the various
organisms inhabiting the ecosystem, issues
pertaining to sustainable utilization (capture
fishery), seed availability in aquaculture and
biodiversity conservation and management
cannot be effectively addressed.

FB PO 16
An account of wetland flora of Devagad
island, off Karwar, Karnataka
DIVYA VISWAMBHARAN1*, P. LAXMILATHA2, MIRIAM
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T

he maritime state of Karnataka is situated
between 11° 31' and 18° 45' N and 74°
12' and 78° 40' E along the south-western
peninsular India. The state consists of three
coastal districts, namely Uttara Kannda,
Udupi and Dakshina Kannada. There are
eight islands off Karwar, the district head
quarter of Uttara Kannada District. These
0
tropical islands are confined between 14 45’
0
0
0
N to 14 55’ N and 74 00’ to 74 07’ 30” E.
Devagad or Devadgudda is one of the major
island in which lighthouse is situated. This
island is a reserve forest which covers an
2
area of 2.5 km and an elevation of 41 m
above MSL. Survey was conducted from
September 2015 to August 2016 to assess
the diversity of wetland flora associated with
the island. The vegetation in the island was
similar to those of Western Ghats, which is
expected since the island is hardly 5 km
away from the Western Ghats. The island
harbors only a single mangrove species,
Avicennia officinalis. However, along with the
single mangrove species, seven mangrove

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 173

th

11 IFAF, November 21-24, 2017, Book of Abstracts

associates were observed. The island also
harbours an endemic, rare, endangered and
conservation concern species Ensete
superbum, commonly known as cliff banana.
The paper aims to give the details of this
floral diversity with special emphasis to the
medicinal property.

FB PO 17
Spatio-temporal distribution of caridean
larvae in Vembanad Lake, south India
B. NIDHIN*, M. HARIKRISHNAN, K.P. ANIL KUMAR,
M. RITHIN RAJ

dissolved oxygen and pH were also recorded
o
during sampling. Highest temperature (35 C)
was recorded in Station 3 in March, while the
o
lowest was recorded in July (27.4 C in
Station 1 & 2). Highest pH (9.7) was
recorded in the month of September (Station
9 &10) while the lowest pH recorded was 6.5.
Maximum dissolved oxygen content was
recorded in upstream part of the lake during
post-monsoon period (Station 14, December,
7.8 mg/l) and relatively low dissolved oxygen
values were noticed in pre-monsoon season.
Results indicated that salinity fluctuations
played an important role in the recruitment of
caridean larvae into the estuary.

School of Industrial Fisheries, Cochin University of Science and
Technology, Kochi, Kerala, India; *nidhinb4@gmail.com

T

he Vembanad Lake, a massive and
vibrant coastal wetland ecosystem in
southwest coast of India, serves as a
breeding and nursery ground for many
aquatic organisms including commercial and
non-commercial forms of carideans which
depend on estuarine conditions for
completing their life cycle. The present study
delineates the spatio-temporal distribution
and abundance of caridean larvae in
mesozooplankton collected during 2015-16
from 17 stations in the estuary. The highest
numerical representation of caridean larvae
3
was recorded in station 4 (4062 ind./100m ),
in the downstream part of the estuary during
the month of April. In contrast, upstream part
recorded least salinity variations where the
highest occurrence of caridean larvae was
observed in monsoon season with an
3
average of 733 ind./100 m . Salinity was the
principal
physico-chemical
parameter
influencing the abundance of caridean larvae
as revealed by a strong positive correlation.
Highest salinity was recorded in downstream
part of the lake (station 1; February, 36ppt),
while upstream remained more or less
freshwater.
In
addition,
temperature,

FB PO 18
Brachyuran larval distribution and
abundance in Vembanad Lake, south
India
K. SRUTHI*, M. HARIKRISHNAN, B. NIDHIN, M.
RITHIN RAJ, K.P. ANIL KUMAR
School of Industrial Fisheries, Cochin University of Science and
Technology, Kochi, Kerala, India; *sruthikharidas@gmail.com

T

he present study aims to describe the
spatial and temporal distribution and
abundance of brachyuran zoea in Vembanad
lake. Zooplankton and water samples were
collected from ten stations in Vembanad
Lake during 2015-16. Brachyuran zoea were
represented in almost all sampling stations,
however, their high preponderance was quite
noteworthy in saline northern stations of the
lake. The highest occurrence of crab larvae
3
was noticed in station 3 (14698 ind/100 m )
in the month of April. Among the brachyuran
zoea collected, portunid larvae were the
most abundant group and their highest
recruitment into the estuary was discernible
during pre-monsoon season with a peak in
April. Salinity fluctuated between 0 and 36
ppt in the lake while temperature varied
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between 27.4 and 35°C. pH variation was
comparatively low and ranged between 6.5
and 9.7. Dissolved oxygen varied from 2.8 to
7.45 mg/l in the lake. The distribution of crab
larvae registered a perceptible temporal
variability and was correlated to the
hydrographic conditions of the lake. The
brachyuran zoea showed a notable positive
correlation (r=0.57) with salinity. Overall, the
results showed that spatial variation in the
hydrographic characteristics of Vembanad
lake caused significant effects on the
distribution and abundance of crab larvae in
this ecosystem.

FB PO 19
An assessment of heavy metal
contamination in the sediments of
Thane creek, Mumbai
T.K. TEENA JAYAKUMAR1*, C.S.
PURUSHOTHAMAN2, KAPIL S. SUKHDHANE3, A.
VENNILA4
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S

ediment analysis in different ecosystem
can help in understanding metal
behaviour and pollution status of the region.
The present study deals with the assessment
of heavy-metal pollution in Thane Creek,
which is subjected to a lot of pollution from
one of the largest industrial complexes in
Asia, the Thane-Belapur Belt. The creek
sediments are often severely polluted with
mercury compounds and other toxic heavy
metals. Surface sediment samples from
fifteen stations were collected for six months
from 2011 to 2012 and examined for metal
contents (Cadmium, Copper, Chromium,
Iron, Mercury, Nickel, Lead and Zinc). The

physico-chemical parameters, and nutrients
like nitrate-nitrogen, nitrite-nitrogen and
reactive phosphorus were estimated along
with the sediment quality parameters like pH,
electrical conductivity, total carbon, total
organic carbon, total nitrogen, available
nitrogen and total sulphur for a period of six
months. The evaluation of the metal pollution
status of the creek was carried out using the
geo-accumulation index, enrichment factor
and contamination factor. Geo-accumulation
indices employed to determine the pollution
status of the region showed that the creek is
strongly polluted with mercury and cadmium.
Based on the enrichment factor, sediments
are found to be severely enriched with
cadmium, moderately severe enriched with
mercury and minor enrichment for the rest of
the metals. Contamination factor analysis
revealed very high contamination of mercury
and cadmium, considerable contamination of
nickel and chromium and moderate
contamination of lead and copper in the
sediment. The present study underlines the
necessity to monitor the heavy metal load in
the region and further improvement in the
effluent treatment methods of the industries
along the catchment area.

FB PO 20
Morphometry
and
length-weight
relationship of shortneck clam Paphia
malabarica (Chemnitz, 1782) along
mirya rocky shore of Ratnagiri,
Maharashtra
PALLAVI K. PAKHMODE1*, ASAWARI M. MESHRAM1,
MUKESH P. BHENDARKAR2, AMOL D. SONONE3
1
College of Fisheries, Ratnagiri, Maharashtra, India; 2ICARNational Institute of Abiotic Stress Management, Baramati,
Maharashtra, India; 3Maharashtra State Rural Livelihood
Mission, Maharashtra, India; *pallavi.pakhmode@gmail.com
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tudies on morphometry and lengthweight relationship of Paphia malabarica
were carried out with size 5-50 mm collected
fortnightly during May 2014 to April 2016 at
Mirya rocky shoreof Ratnagiri, Maharashtra.
Morphometric relationships between length
and height, length and depth variables were
found to be linearly related, while the
relationship between length-total weight,
length-wet weight and length-dry weight
showed a negative allometric growth. In
length-weight
relationship,
total
1200
specimens in which 343 males, 397 females
and 460 indeterminate were also studied.
The regression equation between male and
female were tested for equality through
analysis of variance (ANOVA), in which
slopes and elevations were compared. The
'a' and 'b' values of the length-weight
relationship for males were -2.0123 and
1.8451 respectively, for females, -1.8087 and
1.7025 respectively, for indeterminate, 1.5339 and 1.4610 respectively and for total 1.9405 and 1.7976 respectively. The
estimated ‘b’ values indicated negative
allometric growth in males, females,
indeterminate and total samples and slope of
males, females, indeterminate and total
samples of P. malabarica showed significant
difference (p <0.05). The negative allometry
might be due to the difference in the growth
rate between male, female, indeterminate
and total population of the clams. The
relationship in P. malabarica could indirectly
be influenced by the local environmental
conditions, including food availability, feeding
efficiency and population density.

FB PO 21
Spatio-temporal trophodynamics of
commercially important marine crabs of
gulf of Mannar
P.T. SARADA1*, K. JOHN JAMES2

1

Research Centre of ICAR-Central Marine Fisheries Research
Institute, Chennai, Tamil Nadu, India; 1Research Centre of
ICAR-Central Marine Fisheries Research Institute, Tuticorin,
Tamil Nadu, India; *ptsarada@yahoo.com

A

mong the crustaceans, crabs are the
major resources landed by both
traditional and mechanied gears of Tamil
Nadu which varied from 12891 t in 2010 to
16857 t in 2015 with an average of 14985t.
Out of this, 15% was contributed by Gulf of
Mannar. The major gears involved in crab
fishing were mechanised trawl (55%),
indigenous trawl (1%) and gill nets (44%). All
these gears are operated at different spatial
levels. The major species formed the fishery
were Portunus pelagicus, P. sanguinolentus,
P. gladiator, Charybdis natator, C. smithii, C.
lucifera, C. acutifrons, C. feriatus
P.
petreus, C. affinis, C. helleri, C. annulata, C.
granulata, Thalamita spp., Podophthalmus
vigil. For the trophodynamic study from
2010-2015, four species landed by trawlers,
10 species landed by indigenous trawlers, 10
species landed by estuarine gill nets, 15
species landed by marine gill nets were
used . The seasonal and annual variations in
the qualitative and quantitative contents of
the stomach of crabs were studied for both
the sexes separately. The dominant gut
contents were crutaceans, mollucan shells,
fishes, detritus, seaurchins, seagrasses,
seaweeds, coral pieces, cephalopods and
algae. In addition to this, small pieces of
plastics and pieces of net material and
stones were also recorded. Cannibalism was
very high in some of the species of crabs.
The relation between the food and feeding
condition was compared with the spatial and
temporal variation of the crab catch.

FB PO 22
Identification of feeding habits of
Pinctada margaritifera (Linnaeus, 1758)
in the natural habitats of south
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Andaman, India through gut content
analysis

influence on Pinctada margaritifera growth in
both natural as well as culture conditions.

SWETA JHA*, P.M. MOHAN
Department of Ocean Studies and Marine Biology, Pondicherry
University (Brookshabad Campus) Port Blair, Andaman and
Nicobar Islands, India; *jhasweta.mb@gmail.com

F

ilter feeding black-lip pearl oyster,
Pinctada margaritifera, are an important
part of marine food web due to their
contribution in the nutrient influx between
benthic and pelagic communities. The
present study was conducted to understand
their feeding habits in the natural habitats of
South Andaman, India. Food sources were
identified by gut content analysis of three
specimens
of
Pinctada
margaritifera
collected every month from the field
between, December 2012 and December
2013. Phytoplankton constituted 89% of the
total gut content consisting of 99% diatoms
and 1% dinoflagellate. Remaining 11% was
constituted by zooplanktons. Out of the 24
genera of phytoplankton recorded, 59%
belonged to four families of diatom, namely
Coscinodiscaceae,
Naviculoideae,
Chaetocerotaceae
and
Fragilaroideae.
Dinoflagellates were represented singly by
Ceratium species of family Ceratiaceae.
Sponge spicule (31%), unidentified eggs
(24%), mollusc larvae (14%) and foraminifera
(11%) were dominant contributors from
zooplankton category. The findings of the
present study indicate that, 1) diatoms from
family Coscinodiscaceae, Naviculoideae,
Chaetocerotaceae and Fragilaroideae are
preferred by Pinctada margaritifera and thus
are favourable feeding options during ex-situ
culture and, 2) the presence of whole or
undigested segments of zooplankton in the
gut could be a result of their benthic lifestyle
and a less specific filtering mechanism. The
availability and quality of food has a direct

FB PO 23
Diet segregation of fish community
along
a
stream
component
of
Pechippari
reservoir,
Kanyakumari
district
PRATEEK1*, S. DAVID KINGSTON2, P.JAWAHAR2,
K.M. RAJESH1
1

Research Centre of ICAR-Central Marine Fisheries Research
Institute, Mangaluru, Karnataka, India; 2Fisheries College &
Research Institute, Tamil Nadu Fisheries University,
Thoothukudi, Tamil Nadu, India;
*pratheek.pratheek111@gmail.com

T

he diet segregation of fish community
along a stream component of Pechippari
Reservoir was studied in detail. A total of 17
fish species representing 11 genera and 8
families were present in the stream and
dietary analysis was carried out to study their
food and feeding habits. The diet breadth
was calculated for individual fish species and
diet overlap was studied for the fish
community. The study indicated that Garra
mullya is a bottom feeder and it feeds on
periphyton constituting filamentous algae and
small algae. The Diet breadth analysed for
the fish species showed that Dawkinsia
filamentosa has the highest diet breadth of
7.29. It is a column feeder and showed wide
range of food regime. The surface feeding
fish Dawkinsia rohani has low breadth value
of 2.99. Based on the diet breadth, out of the
17 fish species, 11 are specialists and 6 are
generalists in their diet pattern. The diet
overlap calculated for the fish community
showed that the percentage of high overlap
(>0.20) was 10.2. Low overlap of 0.01 was
observed in the combination between
Rasbora daniconius and Macrognathus aral.
Maximum overlap of 0.25 was observed in
the combination between Etroplus maculatus
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and Rasbora daniconius.
The diet
segregation of the fish community was
discussed in the light of their food
composition and overlapping pattern.

FB PO 24
Fishery and population dynamics of
threadfin breams exploited by trawlers
from
coastal
waters
along
the
Coromandel coast of India
SHOBA JOE KIZHAKUDAN*, M. SHANTHI, K.S.
GUPTHA, S. GOMATHY, K.S.S.M. YOUSUF
Research Centre of ICAR-Central Marine Fisheries Research
Institute, Chennai, Tamil Nadu, India; *jkshoba@gmail.com

T

he fishery of threadfin breams by trawlers
from
coastal
waters
along
the
Coromandel Coast of India was studied
based on landings at the Madras Fisheries
Harbour (MFH) in Chennai during the period
2012-2016. The landing of threadfin breams
(including monocle and dwarf monocle
breams) during these years was 2303.8,
2245, 2447 and 1857.4 t respectively, with
catch rates of 5.4, 4.8, 5.7 and 3.9 kg/hr. The
annual contribution of threadfin breams to
the total trawl landings at MFH during these
years was 8.17, 8.54, 8.49 and 6.3%
respectively. The composition of the
threadfin bream landings varied between the
years. The major species in the landings
were Nemipterus japonicus, N. randalli, N.
bipunctatus, N. peronii, N. nematophorus,
Scolopsis bimaculatus and S. vosmeri.
Growth and exploitation of three species – N.
japonicus, N. randalli and N. bipunctatus,
were studied. The von Bertalanffy growth
parameters L∞, K and t0 were estimated as
-1
304mm, 0.76y and -0.007y for N. japonicus,
-1
232mm, 0.86y and -0.0188y for N. randalli
-1
and 267mm, 0.75y and -0.022y for N.
bipunctatus. The longevity of these species
was estimated as 5.3, 4.8 and 5.8 years

respectively. The natural mortality co-efficient
‘M’, annual fishing mortality ‘F’ and
instantaneous mortality rate ‘Z’ were
estimated to be 1.66, 0.9-1.32 and 2.56-2.98
for N. japonicus, 1.73, 1.41-1.64 and 3.143.37 for N. randalli and 1.14, 0.41-0.76 and
1.55-1.9 for N. bipunctatus.

FB PO 25
Ecological assessment
reservoir, Bidar

of

Karanja

LINGESH, H.R.V. REDDY K. MUTTAPPA, A.
PADMANABHA*
College of Fisheries, Mangalore, Karnataka, India;
*padmanabha218@gmail.com

K

aranja reservoir is situated in northern
Karnataka which needs serious attention
in its management and conservation of
fishery resources. The present study was
carried out for a period of 1 year from June
2016 - May 2017 to study the seasonal
variations in physico-chemical parameters,
plankton, macrobenthos, microbial load and
fish
diversity.
The
physico-chemical
parameters and nutrients like nitrate, nitrite
and phosphates were analyzed. Both
qualitative and quantitative analyses of
phytoplankton,
zooplankton
and
macrobenthos were made to investigate their
abundance and distribution. Highest count of
phytoplankton was recorded in winter season
while low incidence was in monsoon season.
High species richness and diversity indices
of phytoplankton were recorded during postmonsoon season and low during monsoon
season. A total of 54 genera of
phytoplankton belonging to 4 groups viz,
Chlorophyta, Cyanophyta Chrysophyta and
Rhodophytawere identified during the study.
Chlorophyta were the dominant group of
phytoplankton contributing about 63.14%
followed
by
Cyanophyta
(23.78%),
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Chrysophyta (11.37%) and Rhodophyta
(1.69%). Phytoplankton biomass (wet weight)
varied from 0.34 mg/l during monsoon at
station 3 to 2.97 mg/l at season 4 during
winter and phytoplankton biomass (dry
weight) varied from 0.11 mg/l during
monsoon at station 3 to 1.95 mg/l at season
4 during winter. A total phytoplankton
number varied from 28 to 807/l. Fifty genera
of zooplankton belonging to 4 groups such
as Rotifers, Crustaceans, Protozoans and
Nematods were recorded in the reservoir
with a number varied from 13 to 309/l.
Crustaceans are the dominant group of
zooplankton contributing about 82.17%
followed by Rotifers (14.05%), Protozoans
(3.06%)
and
Nematods
(0.11%).
Zooplankton biomass (wet weight) varied
from 0.22 mg/l during summer at station 1 to
2.57 mg/l at season 5 during summer and
zooplankton biomass (dry weight) varied
from 0.11 mg/l during summer at station 1 to
1.91 mg/l at season 5 during summer. 18
genera of macrobenthos belonging to 2
groups such as Mollusca and Arthropoda
were recorded in the reservoir with a number
2
varied from 9 to 65 No./m . Molluscans are
the dominant group contributing about
73.16% followed by arthdropods (10.67%)
and others (12.16%). Total coliform counts
varied from 9 to 246 MPN/100 ml while
faecal coliform counts ranged from 4 to 240
MPN/100 ml for all the sampled sites.
Results also indicated that all the samples
were found contaminated with total coliforms
as well as fecal coliforms in the postmonsoon season. A total of 9 species of fish
belonging to 3 orders such as Cypriniformes,
Siluriformes and Perciformes were recorded
in the reservoir. The family Cyprinidae was
found to be the most diverse group
represented by 6 species.

FB PO 26
Assessment
of
heavy
metal
contaminants in the selected beaches
of Mangaluru
V. REDDY NAIK, M.T. LAKSHMIPATHI*, A.
PADMANABHA, DAGGULA NARSHIVUDU
College of Fisheries, Mangalore, Karnataka, India;
*drlakshmipathi@gmail.com

E

nvironmental pollution with toxic metals
is becoming a global phenomenon. In
this study, the assessment of sediment
fractions and heavy metal contaminants in
the sediment and water of the selected three
beaches (Someshwara beach, Panambur
beach and Tannirbhavi beach) at nine
stations along the Mangaluru coast between
12° 47' 748" N to12° 54' 192" N were carried
out. The results revealed that Someshwara
beach and Tannirbhavi beach sediments
grain size were coarse to medium (51% to
28% and 46% to 37% respectively) while
Panambur beach was in the range of fine to
medium (49% to 31%). The results of the
heavy metal concentrations of sediment
samples were categorized from the highest
concentration metals to the lowest, The rank
of the studied elements in Someshwara and
Panambur beach arranged as follows:
Fe>Mn>Zn>Cr>Ni>Cu>Pb. The rank of the
examined elements in Tannirbhavi beach
arranged
as
follows:
Fe>Mn>Cr>Zn>Ni>Cu>Pb. Lead was the
only heavy metal found to be BDL in both
Panambur
and
Tannirbhavi
beach.
Someshwara beach (S3) was the only
location found to be contaminated with Pb.
The
results
of
the
heavy
metal
concentrations of seawater samples were
categorized from the highest concentration
metals to the lowest, The rank of the studied
elements in Someshwara beach can be
arranged
as
follows,
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Fe>Mn>Zn>Cu>Ni>Cr>Pb. The rank of the
examined elements in Panambur beach can
be
arranged
as
follows,
Fe>Zn>Mn>Ni>Cu>Cr>Pb. The rank of the
examined elements in Tannirbhavi beach
can
be
arranged
as
follows,
Fe>Mn>Zn>Ni>Cu>Cr>Pb. Chromium and
Lead were found to be BDL in all the three
beaches. None of the heavy metals in
sediment and seawater samples exceeded
the standard range and thus the selected
beaches (Someshwara, Panambur and
Tannirbhavi)
of
Mangaluru
are
not
contaminated with heavy metals. The study
concludes that these beaches are not
disturbed due to anthropogenic activities and
they still require a constant support for
monitoring of heavy metals concentration in
the beaches, since beaches serves as a
source of swimming and fisheries for the
local inhabitants and which needs continued
attention for protection and conservation of
beaches. The results of our research also
could contribute to comparison with further
experimental and theoretical investigations in
same beaches for quantifying concentration
changes with time.

FB PO 27
Occurrence of a prolonged bloom of a
dinoflagellate
Noctiluca
scintillans
(Macartney) off Kochi, south west coast
of India
LAVANYA RATHEESH*, R. JEYABHASKARAN,
D. PREMA, P. KALADHARAN, P.S. ANIL KUMAR,
SHELTON PADUA, N.D. DIVYA, P. VYSHAKHAN,
SEBAN JOHN, K.S. ABHILASH, G. KUBERAN,
V. KRIPA.
ICAR-Central Marine Fisheries Research Institute, P.B. No.
1603, Kochi, India; *lavanyacmfri2010@gmail.com

A

red tide of heterotrophic dinoflagellate
Noctiluca scintillans with a cell density of

5

-1

13 x 10 cells L was observed off Kochi (09°
th
58.47 N 076°02.01E) on 26 July 2016,
stretching over an area of 3.5 km parallel to
the coast. The bloom was observed to be
pinkish red in colour with high consistency.
Diatoms
belonging
to
the
genera
Rhizosolenia sp., Navicula, Thalassiosira,
Coscinodiscus,
Bacteriastrum
sp.,
Pleurosigma sp. and Melosira sp. were also
present in the phytoplankton community
during this period. The bloom persisted till
October 2016 and was found to extend
towards the adjacent estuarine waters of
Vembanad Lake during low tide but with less
density.
N. scintillans sp has bloomed
frequently along the west coast of India due
to favourable environmental conditions. The
species is considered non-toxic, but is
sometimes responsible for the mortality of
fish and benthic fauna, associated with
anoxia. The major reasons for bloom
formation have been cited as upwelling and
monsoon. This being natural process does
not cause any threat, but the problem arises
when there is lack of rain leading to a
prolonged period of the occurrence of the
bloom leading to a dense eutrophication. In
this article the occurrence of Noctiluca
blooms during pre monsoon (PrM), south
west monsoon (SWM) and post monsoon
(POM) seasons along the west coast of India
has been reviewed from the year 1908 to
2016. The ecological conditions and
variations in cell density from the initiation to
subsidence are also described.

FB PO 28
Influence of selected anthropogenic
impacts on ecology of Vembanad Lake
D. PREMA*, SHELTON PADUA, J.B. JYOSTHNA, V.
KRIPA, R. JEYABASKARAN, K.S. ABHILASH,
LAVANYA RATHEESH, G. SHYLAJA,VINEETHA
VALSALAN, P. VYSAKHAN, SEBAN JOHN
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FB PO 29

ICAR-Central Marine Fisheries Research Institute, Kochi, India;
*premadicar@gmail.com

T

he Vembanad Lake (VL), one of the
massive coastal wetland ecosystem of
India and an Ecologically sensitive zoneis
located in the south-west coast. This
brackish water body is highly productive and
it supports good fisheries. The VL is an
indispensable habitat for a variety of
biologically and economically important
resident and migratory aquatic fauna. The VL
has been pressurized by a lot of man-made
alterations, causing
its
environmental
degradation. The impact of selected
anthropogenic
activities
viz.
effluent
discharge from industry, effluent discharge
from sea food processing and tourism was
studied at selected locations in VL, during
December 2016 to April 2017, against a
control site. The results indicated impacts of
these anthropogenic activities affecting the
coastal ecology. Improper disposal of
seafood effluents affected the ecosystem
processes and measures must be taken to
prevent indiscriminate dumping of organic
wastes. Action must also be taken to provide/
improve
sewage
treatment,
proper
processing of biodegradable wastes and
awareness campaigns on waste disposal.
For management of industrial waste,
measures should be initiated for effluent
treatment plants, effluent monitoring, proper
disposal of effluents and. For reducing the
environmental impact of tourism, the number
of house boats should be bioremediation
restricted.
There
should
be
proper
mechanisms for collection and treatment of
organic domestic wastes and plastic. Based
on this study, spatial maps were prepared
indicating water quality indices for effective
management of the concerned environment.

Studies on fishery, biology and
population characteristics of fringelipped carp, Labeo fimbriatus (Bloch) of
the Vanivilas Sagar reservoir of
Karnataka
K.B. RAJANNA*, N. CHETHAN, H.N. ANJANEYAPPA,
N. MANJAPPA
Fisheries Research and Information Centre, Hebbal, Bengaluru,
Kernataka, India; *kbrajanna25@gmail.com

T

he fringed lipped peninsula carp Labeo
fimbriatus (Bloch) is locally called as
“Khemmeenu” in Karnataka. It contributes a
part of inland fish production and also plays a
role in rural economy in major carp deficient
regions of India. For this study, a total of
1,126 specimens were examined during
March, 2013 – February, 2014 and 1,255
specimen during March, 2014 – February,
2015. The qualitative and quantitative
analysis of the gut content revealed that this
species mainly fed on mud and sand,
diatoms and decayed organic matter. The
greater percentage of fishes had stomachs
with considerable food indicating active
feeding during January to February. The
percentage of actively fed was maximum in
the size groups of 20-25 cm and the poor
feeding in the size groups of 40-45 cm. The
higher percentage of empty stomachs was
observed in 45-50 cm. The monthly
percentage contributions of this species
catch to the total catch varied from 1.11%
and 3.06% (2013-2014) and 2.05% and
2.81% (2014-2015). Analysis of co - variance
indicated that there is significant difference in
the length – weight relationship between the
two sexes. The relative condition factor (Kn)
showed that the fish has good condition
during June and July. The spawning season
was found to be June to September and the
size at maturity was found to be 36 and 37
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cm TL (M and F). Fecundity ranged from
63,897 to 5,10,824 with an average of
2,43,304 eggs and the predominance of
female was reported. The pooled sex ratio
(M:F) was found to be 1:1.09 and 1:1.20 in
2013-14 and 2014-15 respectively. The total,
natural and fishing mortality rates were found
to be 1.94, 1.01 and 0.93 respectively. The
estimated exploitation ratio (E) and
exploitaion rate (U) were 0.4793 and 0.4128
respectively.

FB PO 30

was found to be at the size of 36.00 and
37.00 cm respectively. The fishes were
grouped sex- wise into one cm size group
and the details of percentage occurrence of
fish in various maturity stages were
calculated. Fish from stage IV onwards
considered as mature. Fecundity ranged
from 63,897 to 5, 10,824 with an average of
2, 43,304 eggs and the predominance of
female was reported. The pooled sex ratio
(M:F) was found to be 1:1.09 and 1:1.20 in
2013-14 and 2014-15, respectively.

FB PO 31

Reproductive biology of fringe-lipped
carp, Labeo fimbriatus (Bloch) of the
Vanivilas Sagar reservoir of Karnataka

Decadal difference of salinity
Chitrapur coast off Mangaluru

K.B. RAJANNA*, N. CHETHAN, H.N. ANJANEYAPPA,
N. MANJAPPA

N. CHETHAN*, H.R.V. REDDY, R.S. NAGENDRA
BABU, K.S. RAMESH, G.P. PRAVEEN

Fisheries Research and Information Centre, Hebbal, Bengaluru,
India; *kbrajanna25@gmail.com

Fisheries Research and Information Centre, Hebbal, Bengaluru,
India; *chetzda@gmail.com

T

he ‘fringe - lipped’ peninsular carp Labeo
fimbriatus (Bloch) is a potential and an
abundant fish species of rivers and
reservoirs of peninsular India. The fish is
locally called as “Kemmeenu” in Karnataka. It
contributes a part of inland fish production
and also plays a role in rural economy in
major carp deficient regions of India. For this
study, a total of 1,126 specimens were
examined during March, 2013 – February,
2014, out of which 537 were male and 589
were female. During March, 2014 –
February, 2015, 1,255 specimen were
examined out of which 571 were male and
684 were female. Seven stages of maturity
are noticed in Labeo fimbriatus.
The
spawning season was determined on the
basis of occurrence of individuals in mature,
running, and spent stages of maturity in each
month and the spawning season was found
to be June to September. The size of
maturity of male and female Labeo fimbriatus

at

T

he oceans are originally the great mass
of salt water, supported to encompass
the disk of the earth. They are considered to
be ancient formations in the morphology of
the earth and are mainly separated from
each other by the continents. On the other
hand, the seas are varying extents separated
from the oceans by island chains or by
submarine ridges rising from the sea floor,
subjected to considerable changes in the
course of geological history. The study was
carried out to study the decadal difference of
salinity in the Chitrapur coast off Mangalore
at various depth contours. The annual
average surface water salinity ranged from
29.67 to 35.23 ppt. Deeper due to freshwater
inflow at the lower depths. The decadal
differences exhibited a decrease of 1.65 ppt
with average surface water salinity of 33.22
ppt from 1990-2000 and 31.56 ppt from 2001
to 2011. The negative trend of salinity
observed in this 2 decadal study clearly
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indicates that there is more freshwater inflow
and the seawater is getting diluted which is
an evidence for climate change. From 19902000 salinity and water temperature
exhibited a clear relationship with rainfall
having an effect on the salinity concentration.
Throughout the study period the surface
water salinity range of 29.07 (2011) to 35.37
ppt (1993) was documented with no clear
oscillating trend. The decrease in shallow
surface water salinity could be due to the
discharge of copious amounts of treated
effluents from the industries and also the
ocean currents playing role in mixing and
direction of flow. Surface water salinity was
reported to be high at deeper depth contours
with a decadal difference of 1.65ppt
decrease. This is a perfect evidence for
climate change and its effect on the marine
environment. Mean sea surface water salinity
measured during 1990-2011 was 32.34 with
the standard deviations of 2.10.

FB PO 32
Temporal variability of phytoplankton
assemblages in the coastal waters of
Mangalore

duration from 1990 to 2011 excluding
monsoon months were used for the work.
Sea surface temperature and sea surface
salinity are the two significant parameters
exhibiting a clear evidence of climate change
in the coastal waters of Mangalore with
o
increase of 0.05 C and decrease of 1.65 ppt
for the duration 1990-2011 respectively.
Other parameters showed an considerable
increase for the entire duration which is in
agreement with the urbanisation and the
output of the copious amounts of the
domestic waste into the marine environment
which are carrying many nutrients, pollutants
etc. Phytoplankton assemblages clearly
exhibited an increasing numbers of diatoms
and dinoflagellates whereas the Blue green
algae decrease over the time which is in
response to increased sea surface
temperature and decreased sea surface
salinity. The phytoplankton production has
increased whereas the species diversity
richness and evenness decreased over the
time. The Hierarchical cluster analysis and
Multidimensional scaling analysis exhibited a
clear similarity and closeness of the
environmental conditions and between the
phytoplankton species in the study duration.

FB PO 33

N. CHETHAN*, H.R.V. REDDY, R.S. NAGENDRA
BABU, K.B. RAJANNA
Fisheries Research and Information ventre, Hebbal, Bengalur,
India; *chetzda@gmail.com

C

onsiderable evidence exits, showing an
accelerated warming trend on earth
during the past 40-50 years, attributed mainly
to anthropogenic factors. The present study
was carried out to understand the temporal
variability of phytoplankton assemblages in
the coastal waters of Mangalore. In addition
abundance, richness and diversity with
respect to time and patters of effect of
climate
variability
on
phytoplankton
assemblages. The data of about 22 years

Decadal difference of nutrients in the
coastal waters of Mangalore
N. CHETHAN*, H.R.V. REDDY, G.P. PRAVEEN,
T.D. JAGADEESH
Fisheries Research and Information Centre, Hebbal, Bengaluru,
Karnataka, India; *chetzda@gmail.com

T

he knowledge of water quality changes in
coastal areas is an important component
for monitoring and management activities
concerned with land use to detect the natural
seasonal changes in the coastal waters and
to identify the changes from anthropogenic
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input. The water quality parameters
(nutrients,
chlorophyll-a,
salinity,
pH,
biochemical oxygen demand, etc) provide an
overview of the existing trends of the
environment quality. The study was carried
out to study the decadal difference of
nutrients at Chitrapur coast off Mangalore.
Nitrite-nitrogen values were greater at
shallower depth contours with the decadal
difference exhibiting a 0.66 µg-at/l increase.
Temporally an increasing trend is reported
from the data collected with the mean 1.36
µg-at/l Nitrite nitrogen measured during
1990-2011 and the standard deviations of
1.49. Except at 15 m depth contour all other
depths did not exhibit much spatial variation
in the Nitrate nitrogen concentration while the
temporal tend was totally pulsating pattern.
The decadal difference data showed an
increase of 3.26 µg-at/l. Mean nitrate
nitrogen measured during 1990-2011 was
7.59 µg-at/l with the standard deviations of
8.02. Spatially deeper waters dominated the
highest
concentration
of
phosphate
phosphorous and temporally no clear cut
variation is observed. The decadal difference
exhibited an increase of 0.7µg-at/l and the
mean phosphate phosphorous measured
during 1990-2011 was 2.04 µg-at/l with the
standard deviations of 2.0. Spatially no much
difference is exhibited by the silicate silicon
concentration while an increasing trend was
reported temporally and the decadal
differences showed an increase of 1.69 µgat/l. Mean silicate silicon measured during
1990-2011 was 14.37 µg-at/l with the
standard deviations of 11.51. These nutrients
variation over the period of time has a clear
impact on the primary productivity of the
water.

FB PO 34
Spatial and temporal variability of
phtyoplankton diversity in Chitrapur
coastal waters off Mangalore
N. CHETHAN*, H.R.V. REDDY, R.S. NAGENDRA
BABU, K.B. RAJANNA, G.P. PRAVEEN
Fisheries Research and Information Centre, Hebbal, Bengaluru,
India; *chetzda@gmail.com

T

he study on spatial and temporal
variation of phytoplankton diversity in
Chitrapur coast off Mangalore was carried
out to understand the decadal difference and
its variation impacts on the total population.
The diversity index showed greater value in
the shallower waters with a variation of
0.5726 to 2.4540. As the depth increased the
diversity index reduced from 4 m depth to 15
m depth contour. At 8 m depth the Shannon
diversity index varied from 0.3821 to 2.333,
at 12 m depth it varied from 0.2598 to 2.3160
and at 15m depth, 0.3751 to 2.2390.
Temporally a decreasing trend is exhibited
with lowest diversity index of 0.5305 in the
year 2004. By comparing the two decadal
data of diversity index it is evident that there
was a reduction by 0.3964 diversity index.
Over the period even though the total
phytoplankton numbers increased the
diversity index reduced. Margalef species
richness values were more at deeper waters
compared to shallower waters. At 12m depth
contour the species. The highest value of
species richness is reported in the year 1996
and lowest in the year 1991. Temporal
variation exhibited a decreasing trend with 2
major peaks and several minor peaks. The
decadal differences of species richness
exhibited a decrease of 0.1628 with annual
average of 1.9725 during 1990- 2000 and
1.8097 during 2001-2011.The Pielou’s
species evenness exhibited a clear higher
values at shallower depths compared to
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deeper waters. Temporal variation of
phytoplankton species evenness exhibited a
slight decreasing trend with a pulsating
oscillation throughout the study period. The
decadal differences exhibited a difference of
0.1348 decreases from 1990-2011, which
indicates that, as the time progress the
species evenness in the environment gets
decreased
making
the
phytoplankton
community with unevenness distribution.

FB PO 35
Length weight relationship of fringelipped carp, Labeo fimbriatus (Bloch) of
the Vanivilas Sagar reservoir of
Karnataka
K.B. RAJANNA*, N. CHETHAN, H.N. ANJANEYAPPA,
N. MANJAPPA
Fisheries Research and Information Centre, Hebbal, Bengaluru,
India; *kbrajanna25@gmail.com

T

he ‘fringe - lipped’ carp Labeo fimbriatus
(Bloch) is a potential and an abundant
fish species of rivers and reservoirs of
peninsular
India.
Labeo
fimbriatus is
assessed at Least Concern solely based on
the fact that it has a very large expected
distribution. The main objectives of studying
the length – weight relationship of fishes are
(i) to determine mathematical relationship
between the two variables, so that if one is
known the other could be estimated and (ii)
to calculate the relative condition factor. In
order to understand these aspects, monthly
length – weight relationship of male and
female Labeo fimbriatus were calculated
b
using the formula, W= aL . The length-weight
relationship of Labeo fimbriatus obtained is
March, 2013 to February, 2014: Male W =
2.9427
2.9808
, Female W = -0.0158 L
0.0182 L
and March, 2014 to February, 2015: Male W
2.8782
2.9808
, Female W = -0.0161 L
= 0.0197 L
Analysis of co - variance indicated that there

is significant difference in the length – weight
relationship between the two sexes. From
the F- ratio, it is evident that there is
significant difference among the regression
coefficient between male and female. The
mean monthly values of relative condition
factor (Kn) used to study the variation in
condition of the fish in different months
exhibited that the lowest Kn values were
reported in November and December and
the highest during June. In size wise
variation the relative condition factor values
showed an increasing trendover size except
a small decline at size group of 40-45 cm.

FB PO 36
The food of oil sardine Sardinella
longiceps from Ratnagiri coast off
Maharashtra India
TASADUQ H. SHAH1*, S.K. CHAKRABORTY2,
TARKESHWAR KUMAR3, R.K. SADAWARTE4, K.M.
SANDHYA2
1

Sher-e- Kashmir University of Agricultural Sciences and
Technology of Kashmir, Rangil, Ganderbal, Kashmir, J&K, India;
Central Institute of Fisheries Education, Versova, Andheri
(West), Mumbai, Maharashtra, India; 3ICAR-Research Complex
for Eastern Region, Patna, Bihar, India; 4College of Fisheries,
DBSK Krishi Vidyapeeth, Shirgaon, Ratnagiri, Maharashtra,
India; *tasaduqs@gmail.com
2

T

he food of oil sardine, Sardinella
longiceps
caught
off
Ratnagiri,
Maharashtra was studied from 917
specimens
obtained
randomly
from
commercial catches. The fish was found to
be predominantly a plankton feeder,
consuming
diatoms,
dinoflagellates,
zooplankton,
blue-green
algae
and
unrecognizable matter. Diatoms formed the
most
important
group
followed
by
zooplankton
and
dinoflagellates.
Unrecognizable matter comprising of mud,
fish scales and detritus were observed in the
stomach contents throughout the year.
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FB PO 37

he fecundity of oil sardine, Sardinella
longiceps was investigated along the
Ratnagiri coast off Maharashtra, India. The
fecundity of the fish ranged from 26,885 eggs
for ovary weight of 3.32 g to 77,820 eggs for
ovary weight of 6.64 g, while the relative
fecundity ranged from 508 to 942 eggs per
gram of body weight. Fecundity has shown
better relationship with ovary weight (LogF =
2
3.9776 + 1.0283 LogOW; R =0.67) followed
by fish weight (LogF = 2.2788 + 1.3233
2
LogW; R =0.54) and fish length (LogF=2
4.8359 + 4.1591 LogL; R =0.52).

2016 to August 2017.The fishery of
Erythrocles schlegelii along Indian coast was
not reported earlier, and it is the first report
regarding its well established fishery. In
Vizhinjam, the fishery started from 2015
onwards and contributed steadily to the total
landings of the centre. The major season
attributed to the peak landings from
December to April. The fishery was
supported by juveniles, sub adults and
adults. The maximum length and weight
reported was 560 mm and 1.45 kg,
respectively. The total length ranged from 9
to 560 mm and the total weight ranged from
40 g to 1.45 kg. The specimens were caught
by hooks and line operation along the
Vizhinjam coast and the depth of operation
varies from 60-80 meter depth. Overall, 163
specimens were collected: 114 females, 42
males and 7 with non-identified sex. The
gonadosomatic index (GSI) showed peak
values in March and April for females and
males. Gut content analysis showed partially
digested unidentified fishes, Myctophids and
Acetus sp. Gastro-somatic Index of this
species showed a range from 0.7678 ±0.527
to 1.471 ±0.041.

FB PO 38

FB PO 39

The fishery and biology of Japanese
ruby fish (Erythrocles schlegelii)
harvested off Vizhinjam coast, Kerala

Inland water pollution – A growing
concern for maintenance of aquatic
health

P.G. AMBARISH*, S. SURYA, M.K. ANIL, JOSE
KINGSLY, N.K. MIDHUNRAJ, K.K. SURESH

S. SAMANTA*, S.K. NAG, K. SAHA, B.P. MOHANTY,
B.K. DAS

Research Centre of ICAR-Central Marine Fisheries Research
Institute, Vizhinjam, Thiruvanathpuram, Kerala, India;
*gopidas.ambarish@gmail.com

ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India;*samantacifri@yahoo.co.in

J

quatic pollution is a major challenge now
a days and this is more intense in the
inland sector due to relatively lower level of
dilution with respect to the marine sector.
With increase in human population, rapid
urbanisation and industrial developments,

Absolute and relative fecundity of
Sardinella longiceps from Ratnagiri
waters off west coast of India
TASADUQ H. SHAH1*, S.K. CHAKRABORTY2,
TARKESHWAR KUMAR2, R.K. SADAWARTE3
1

Sher-e- Kashmir University of Agricultural Sciences and
Technology of Kashmir, Rangil, Ganderbal, Kashmir, J&K, India;
2
ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; 3College of Fisheries, DBSK Krishi
Vidyapeeth, Shirgaon, Ratnagiri, Maharashtra, India;
*tasaduqs@gmail.com;

T

ruby
fish,
Erythrocles
schlegelii(Richardson, 1846)is one of the
demersal fishes classified under the family
Emmelichthyidae.This study carried out on
south-west coast of India, mainly along the
Vizhinjam coast of Kerala from November
apanese

A
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the magnitude of pollution is also increasing,
in-spite of the effort taken to minimise the
entry of various pollutants into the rivers,
urban lakes, reservoirs and wetlands. In
majority of the cases, the organic substances
are the main pollutants causing nutrient
enrichment, eutrophication and associated
ailments. Data generated in river Ganga
supports such findings. Middle stretch of the
river is sometimes heavily polluted. It is worth
to mention that the initiatives like Ganga
Action Plan and National Mission for Clean
Ganga could check further deterioration of
the system. Pollution due to pesticides and
trace metals are also very important. In
majority of the cases the level of
contamination in commodities and products
taken by human being like that in fish fleshes
are
not
very
alarming.
Associated
permissible limits are also at relatively higher
levels. But the same pollutants which are
present in the aquatic system are inducing
various levels of stress and causing
disturbance to the aquatic health. Biotic
diversities are also facing tremendous
challenges from such induced stresses.
Since the level of contaminations in water is
relatively less than that of the sediments, the
sediment dwellers become the worst victims
of the situation. In India, although studies on
monitoring for pollutants have increased,
more efforts are required for development of
time series structured data sets with
development of permissible limits for the
country.

FB PO 40
Study on otolith and fish length of
Tenualosa ilisha in Indian waters
H.S. SWAIN*, A.K. SAHOO, R.K. RAMAN, D.K.
MEENA, B.K. DAS
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *himanshufishco@gmail.com

H

ilsa, Tenualosa ilisha is a high priced
commercial fish species in South East
Asia. A study was undertaken to observe the
relationship between the otolith and fish
length of hilsa in Indian waters. A sample of
ninety fishes of hilsa each from male and
female were collected from the Hooghly and
Bhagirathi stretches of River Ganga and their
length and otolith length were measured. The
average length of male was 314±81 mm and
their otolith length 5.93±0.60 mm. The
average length of female was 382±50.30 mm
and their otolith length was 5.35±0.43 mm.
The data was transformed by log
transformation before applying statistical
tools for the data analysis. The regression
analysis was performed to measure the
otolith growth rate with respect to total fish
length. Results showed that, in females,
otolith growth rate (regression coefficient)
2
was 0.55 (p < 0.05, R =0.61) higher than the
2
male fish growth rate 0.24 (p < 0.05, R
=0.66). Growth rate of both fishes was found
to be significant which revealed that if fish
length increases otolith length will increases
in proportionate coefficient. Further through
generalized linear modeling (GLM) approach
and t statistics 0.31(p= 0.08) it was observed
that there is no significant difference in male
and female otolith growth rate with respect to
its length at 5% level of significance.

FB PO 41
QuEChERS method for multi residue
analysis of pesticides
V. KUMAR*, D.J. SARKAR, S.K. NAG, S. SAMANTA,
R.K. MANNA, B.P. MOHANTY, B.K. DAS
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India;* kumarvikasiari@gmail.com

is a new method for multi
QuEChERS
residue analysis of diverse groups of
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toxic chemicals. It revolutionized the field of
residue chemistry by overcoming the
disadvantages of previous multi residue
analysis methods namely, liquid-liquid
extraction, solid phase extraction, microwave
assisted extraction, accelerated solvent
extraction, etc. QuEChERS (Quick, Easy,
Cheap, Effective, Rugged and Safe)
methods
are
less
time
consuming,
inexpensive,
simple and environment
friendly. Beside these advantages, the
method involves minimum use of organic
solvents thus following the principles of
green chemistry. A wide range of analytes
can be determined with high recovery rate
and 10-20 samples could be extracted in 3040 minute by a single analyst. Briefly, the
method involves homogenisation, extraction
by blending and centrifugation using 10 mL
acetonitrile / 1% acetic acid and purifying the
extract using dispersive solid phase
extraction method using primary secondary
amine, magnesium sulfate, C18/ Graphitized
carbon black as par the matrix. Due to these
advantages
QuEChERS
provides
satisfactory results for determination of
various pesticides, antibiotics, poly aromatics
hydrocarbon,
acryalmide
hormones,
veterinary drugs etc. from a wide range of
matrix.
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AP IN 01
Are we on right track for meeting the
demand for fish through aquaculture?
M. VIJAY GUPTA*
World Food Prize Laureate; Sunhak Peace Prize Laureate;
Former Assistant Director General, WorldFish Center, C502,
Aditya Elite, B.S. Maktha, Hyderabad, Telengana, India;
*guptamo2000@yahoo.co.in

G

lobal demand for fish is on the increase
while production from capture fisheries
which used to be the mainstay of global
production is on the decline. This is leading
to dependency on aquaculture for meeting
the demand. Globally aquaculture which
contributed less than a million tons to total
production in 1970 has increased to 73.8
million tonnes by 2014. Various estimates
indicate that production has to further
increase by nearly 20-30 million tonnes by
2030 to meet the demand from increasing
population,
increasing
affluence
and
increasing consumption. All this increasing
demand will have to be met from aquaculture
– fresh and marine from Asian countries
which presently produce over 90% of global
aquaculture production. China, the largest
producer of fish from aquaculture with over
60% of global production is expected to be a
net importer in the coming years. This leaves
an opportunity and challenge for India, the
second largest aquaculture producer to meet
increasing domestic demand while at the
same time taking advantage of the export
potential. Availing of this opportunity would
mean creating millions of livelihoods among
the rural poor. The Blue Revolution program
of Government of India envisages increasing
production from 10.79 million tonnes in 201415 to 15.08 million tonnes by 2020-21 and
much of this increase in production has to
come from aquaculture, mostly freshwater
aquaculture since mariculture is in nascent

stage in India. While it is possible to increase
production from our under-utilized aquatic
resources, we have to ensure that these
developments take place in a sustainable
manner without impinging on the integrity of
environment. For this to happen, we have to
address a number of research and
developmental issues, some of which are: (i)
ensuring survival of small-holder farmers
since much of aquaculture is small-holder
farm based, research should look at not only
increasing production, but also improving the
livelihoods; (ii) demand driven research research need to be proactive in
predicting/understanding the problems of
farmers and market demands and coming up
with solutions; (iii) species diversification as Indian aquaculture is based on only few
species resulting in introduction of exotics;
(iv) use of biotechnology and genetic
improvement of various species (v) seed and
seed certification - seed supply is still
inadequate, especially in the case of marine
fish and dependency on wild caught seed still
persists (vi) better fish health management increasing demand will lead to intensification
of farming activities which will lead to
increasing incidence of diseases; (vii) feeds
and feed management- availability of
appropriate feeds at reasonable cost has
been one of the major constraints for
aquaculture development (viii) use of
common property resources - aquaculture
offers excellent opportunities for involvement
of rural poor and landless in common
property resources such as reservoirs, flood
plains, panchayat owned ponds/tanks, etc.;
(ix) safeguarding/ensuring developments
would not impinge on environmental integrity,
etc.
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AP IN 02
Macro role of microorganisms in
improving the aquaculture production
S. FELIX*
Vice Chancellor, Tamil Nadu Fisheries University;
Nagapattinam, Tamil Nadu, India; *felix@tnfu.ac.in

T

he perpetual development of world
aquaculture demands new strategies and
alternatives aimed to achieve sustainability.
The use or microorganisms in aquaculture
has greatly evolved during the last two
decades. From being considered as a
potential threat, during the last years, they
have been used as probiotics and inclusively
as food source for fish and crustacean. The
microbial-based systems represent one of
the most viable strategies to achieve a
sustainable aquaculture. In short, these
systems are based on the promotion of
microbial proliferation, either autotrophic or
heterotrophic
microorganisms;
these
microbes are expected to use, recycle and
transform the excess of nutrients from
faeces, dead organisms, unconsumed food
and diverse metabolites into biomass, which
would be further consumed by the cultured
organisms. Successful results on using
microbial-based
systems
have
been
documented around the world; however,
there are key aspects to consider and yet to
experiment before a system could be
implemented. Microorganisms are of great
importance to aquaculture where they occur
naturally, and can be added artificially,
fulfilling different roles. They recycle
nutrients, degrade organic matter and,
occasionally, they infect and kill the fish, their
larvae or the live feed. Also, some
microorganisms may protect fish and larvae
against disease. Hence, monitoring and
manipulating the microbial communities in
aquaculture
environments
hold
great

potential; both in terms of assessing and
improving water quality, but also in terms of
controlling the development of microbial
infections. Using microbial communities to
monitor water quality and to efficiently carry
out
ecosystem
services
within
the
aquaculture systems may only be a few
years away. Initially, however, we need to
thoroughly understand the microbiomes of
both healthy and diseased aquaculture
systems, and we need to determine how to
successfully manipulate and engineer these
microbiomes. Similarly, we can reduce the
need to apply antibiotics in aquaculture
through manipulation of the microbiome, i.e.
by the use of probiotic bacteria. Recent
studies have demonstrated that fish
pathogenic bacteria in live feed can be
controlled by probiotics and that mortality of
infected fish larvae can be reduced
significantly by probiotic bacteria. Probiotics,
known as beneficial microbes, are being
proposed as an effective and eco-friendly
alternative to antibiotics. They were first
applied in aquaculture species more than
three decades ago, but considerable
attention had been given only in the early
2000s. Probiotics are defined as live or dead,
or even a component of the microorganisms
that act under different modes of action in
conferring beneficial effects to the host or to
its environment. Several probiotics have
been characterized and applied in fish and a
number of them are of host origin. Unlike
some disease control alternatives being
adapted and proposed in aquaculture where
actions are unilateral, the immense potential
of probiotics lies on their multiple
mechanisms in conferring benefits to the
host fish and the rearing environment. The
staggering number of probiotics papers in
aquaculture highlights the multitude of
advantages from these microorganisms and
conspicuously position them in the dynamic
search for health-promoting alternatives for
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cultured fish. Besides these, the main play of
biofloc technology is being done by the
microbial management using appropriate
C:N ratio. However, the successful
management of the aquaculture microbiota is
currently hampered by our lack of knowledge
of relevant microbial interactions and the
overall ecology of these systems. Hence this
presentation will be focused on underpinning
the importance of beneficial micro organisms
and their role in enhancing the fish
production in aquaculture systems.

AP IN 03
Murrel
farming:
strategies needed

Problems

and

SUDHIR RAIZADA*
Assistant Director General (Inland Fisheries), Indian Council of
Agricultural Research (Ministry of Agriculture and Farmers
Welfare), Room No. 308, KAB-II, PUSA, Fisheries Division,
Indian Council of Agricultural Research, New Delhi, India;
sudhirraizada@hotmail.com

T

he major concern in freshwater
aquaculture is to increase per unit area
production by applying different innovations /
technologies rather than increasing the total
area. Apart from testing different advanced
technologies for obtaining higher growth
potential, the addition of new fish species
into the aquaculture system is also being
exercised to widen the aquaculture base and
to fetch higher price for improving livelihood
of fish farmers. There are good number of
fish species which are highly suitable for
freshwater aquaculture in terms of effective
space utilization, system utilization and
higher market outputs. However, any
addition of new species in aquaculture
system for diversification needs careful
examination of its biology and possible
issues for its propagation in captive
conditions.
The murrels as a group
constitute an important element of freshwater

fishery in many parts of India and South-east
Asia. They are in great demand as food fish
due to its appealing flavor, few muscular
spines, medicinal importance and airbreathing
nature.
However,
due
to
environment degradation and absence of
aquaculture technology, the population of
this species is declining with a rapid pace in
last 3-4 decades in natural waters and there
is a need to sustain their population through
conservation and aquaculture techniques or
better through principals of conservation
aquaculture. Although a lot of effort have
been made in last half-a-decade in captive
breeding and grow-out production in India
and abroad but barring few countries like
Thailand, Taiwan and Philippines; the murrel
farming is still in infantry stage. The major
hurdles associated with captive breeding are
difficulty in the assessment of maturity more
particularly
in
male
sex,
suitable
environmental & social behavioral conditions
as male fish observe good deal of
dominance during breeding season &
courtship and poor information on endocrine
role on reproduction. As fish of this group are
predatory and also observe cannibalism, the
poor seed survival is serious problem that
require strategic protocols. The major
problems
associated
with
grow-out
production in murrels are cannibalism, nonavailability of good feed and disease
occurence. In the light of these problems, the
strategies are being suggested for future
research in this paper so that murrel farming
could take a viable course for farming in
India.

AP IN 04
Dietary
effects
of
various
phytochemical supplements on growth,
survival, antioxidant capacity, immune
response, metabolic response and
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oxidative stress status of pacific white
shrimp (Litopenaeus vannamei)
YEW-HU CHIEN*, LAILA M. GALLEGO
Department of Aquaculture, National Taiwan Ocean University,
Keelung 202, Taiwan; *yhchien@email.ntou.edu.tw

T

his study was aimed to determine the
dietary effects of various phytochemcal
supplements on growth, survival, antioxidant
capacity, immune response and oxidative
stress resistance of Pacific white leg shrimp
Litopenaeus vannamei. Seven supplements
were astaxanthin (AX), vitamin A (VA),
extract of Quillaja saponaria (QS), Yucca
schidigera (YS), Nutrafito plus (NP, mix of
QS and YS), leaves or seeds of Moringa
oliefera (ML, MS). Each supplement was
incorporated into a basal diet with the same
diphenylpicrylhydrazyl (DPPH) antioxidant
capacity. Those 7 treatment diets and a
control diet (C) without supplement were fed
to the shrimp in triplicates for 12 weeks. The
treatments had no effect on survival. Shrimps
fed with supplements had better growth
performance than control fed shrimps. As
compared to the control, the treatment diets
resulted in higher antioxidant capacity,
namely, superoxide dismutase (SOD),
glutathione peroxidase (GPx), glutathione
reductase (GR), alanine aminotransferase
(ALT) and aspartate aminotransferase (AST)
and immune response in respiratory burst
(RB). AX shrimp had the highest and C
shrimp the lowest antioxidant capacity in
SOD, GPx and GR and resistance against
hypoxia stress. Hypoxia stress increased
shrimp’s GPx and AST, but had no effects on
SOD and ALT. The treatments exhibited their
effect on RB when under no stress, however,
hypoxia stress overrode the treatment effect,
causing no difference in RB and total
haemocyte count. Hypoxia stress increased
glucose (Gluc) and lactate (Lac) and
decreased triglycerides (Trigs). When under

stress, treatments with supplements resulted
in lower Gluc, Trigs and Lac and lethal
dissolved oxygen level and longer lethal time
than the control. However, there were no
differences in those metabolic responses
among treatments with supplement. In
conclusion, those antioxidants and plant
extracts
enhanced
shrimp’s
growth,
antioxidant capacity and hypoxia stress
resistance and stabilized their metabolic
responses when under stress, however, only
slightly affected their immune responses.

AP IN 05
Island aquaculture: Current status and
future prospects in Andaman and
Nicobar islands
S. DAM ROY*
Director, ICAR-Central Island Agricultural Research Institute,
Port Blair, Andaman and Nicobar Islands, India;
*sibnarayan@gmail.com

A

ndaman and Nicobar Islands (ANI) also
termed as bay islands are an archipelago
0
0
of 572 islands located between 06 and 14 N
0
0
Latitude and 92 and 94 E Longitude in the
southern reaches of Bay of Bengal. Marine
capture fisheries and aquaculture are the
most prospective avenues for development
in the islands and presently both the sectors
are grossly under-exploited. Freshwater
aquaculture plays a very important role in the
livelihood of local communities. On an
average, the islands produce about 194 tons
per year of freshwater fishes from 2200 fish
ponds comprising 152 ha of pisciculture
area. The availability of around 1680 ha of
brackishwater area and brackishwater fish
and shellfish resources like mullets, sea
bass, scad and mud crab offer immense
scope for brackishwater aquaculture in the
islands. The presence of numerous protected
bays
and
creeks
provide
suitable
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environment for cage culture of marine
finfishes which may serve as a prospective
avenue in future for the fishers of the islands.
Though freshwater aquaculture has been
practiced by farmers of Andaman from early
settlement days, lack of awareness on the
scientific methods of fish farming and the
availability of quality seed and feed are the
major problems hindering the development of
aquaculture in the islands. ICAR-CIARI has
successfully developed and demonstrated
various techniques such as composite fish
culture, techniques for fish breeding;
integrated farming practice, satellite nursery
technique, brackishwater fish and shellfish
farming, marine cage culture and fish feed
production technology for the betterment of
island aquaculture. Demonstration of all
these techniques in the farmer’s field as a
potential means of livelihood option is very
much essential for the development of
potential entrepreneurs as well to satisfy the
demand of fish protein requirement in ANI
and ICAR-CIARI is constantly striving hard to
facilitate the farmers to achieve the goal.

AP IN 06
Doubling farmers’ income: Institutional
perspective
J.K. SUNDARAY*
Director, ICAR-Central Institute of Freshwater Aquaculture,
Kausalyaganga, Bhubaneswar, Odisha, India;
*jsundaray@gmail.com

D

oubling farmer’s income by 2022 has
been kept as a target in Indian
Agriculture. Since fixing the target, large
numbers of deliberations and high level
policy dialogues have been debated on
application
and
adoption
of
technologies/packages as key forces to
achieve the target.The responsibility has
been vested with numerous stakeholders

and institutions involved in the process. Role
of R&D institutions, academic institutions,
funding and credit agencies, extension
agencies and many other service providers
in this process have not been touched upon
as they are key in this process and we need
to remember that agriculture is a state
subject. This paper argues how institutions
can do for doubling farmer’s income, by
keeping
technology
as
a
powerful
tool/means. The subject is about the yield
gap from on station trial and farmers yield. In
aquaculture the yield from on station
research is 8 t/ha, on farm trials is 5.5 t/ha
and farmers yield is 2.9 t/ha. Filling these
gaps are the targets that institutions have to
look upon. An example is using quality seeds
in aquaculture have a direct bearing on
increased productivity and are institutions
(R&D and extension agencies of state
governments) prepared to deliver and do we
have that? ICAR-Central Institute of
Freshwater Aquaculture and the KVK under
its control also have this target to double
farmer’s income. There are cases in which
farmers’ incomes have tripled and more, but
these are rare. In ICAR-CIFA, the new
approach will be towards developing models
with existing proven technology, up scaling
proven extension approaches like Farmers
Field Schools replicated as Aquaculture Field
Schools, best practices adopted, rationalising
farm innovations and scaling up these
technologies for doubling farmer’s income.
The paper concludes by showing the role of
institutions towards
doubling farmer’s
income.

AP IN 07
Sustainable Asian aquaculture: lessons
from Thailand
KRISHNA R. SALIN*
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A

sia’s contribution to global aquaculture
production has been consistently high at
about 90% over the past few decades.
Innovative aquaculture practices in Asia,
particularly that of shrimp have often
stimulated similar development in other parts
of the world with due emphasis on
sustainability. Shrimp farming has evolved
from a mangrove-based traditional activity to
the intensive systems with varying levels of
management intensity. Feed choice and
feeding practices have also undergone major
changes. Targeted feeding practices towards
intensification of outputs have led the
production to almost entirely dependent on
supplementary feeds. Feed constitutes as
much as 70 percent of the production cost in
intensive shrimp farming. While the reliance
of commercial feeds formulated with key
ingredients that are often highly traded
commodities for human consumption is not
regarded as sustainable, novel farming
systems that explore the diverse natural
feeds generated within the culture system
are gaining prominence. Alternative farming
strategies relying on an ecosystem based
feeding approach emerging from Thailand
appear promising on three counts; on their
partial reliance on live feed generated within,
by mimicking the biological processes
underlying aquaculture systems; their
perceived effects on growth and health
management of the stock; and the adoption
of a completely closed recirculating system in
polyculture with fish. Largely a farmers’
innovation and practiced as Aquamimicry,
this system has proven to provide
consistently successful results in shrimp
farms and is widely accepted across Asia
and other parts of the world. Aquamimicry
concept is characterized by an underlying

concern for the environment and food safety,
and is suitable for smallholder farms. Such a
farming approach has proven effective in
rehabilitation of the abandoned shrimp farms
of Thailand to ensure sustainable increase in
their production and to serve as a model for
the ailing aquafarms elsewhere.

AP IN 08
Industrialization
of
aquaculture in India

fisheries

and

RAMAKANTA NAYAK*
Commercial Director, Trouw Nutrition, Thailand;
*ramakanta.nayak@trouwnutrition.com

A

ccording to FAO, India produced about
9.6 million tonnes of captured and
aquaculture fish in 2014, of which about 4.4
million tonnes of fish and about 0.4 million
tonnes of shrimp were from aquaculture. This
represents about 10% of the global inland
aquaculture production and is second behind
China. The fisheries sector engages over
14.5 million people and has contributed a
production of 10.7 MT in 2015-16. Its
contribution to the agricultural GDP is 5.23%
in 2014-15. Over the period of 2004 to 2014,
India’s fisheries industry grew at a
cumulative average growth (CAGR) of 9.5%.
Indian exports witnessed an impressive
CAGR of 36.2% during the same period and
the average annual growth rate is 14.8%,
almost twice the global annual fisheries
export growth rate. India’s aquafeed market
consumed around 950 tonnes of feed which
was valued at USD 1.5 billion in 2014. The
market is projected to grow at a CAGR of
10.9% by volume and 11.2% by value from
2016 to 2021. Realizing the huge potential of
fisheries in India, the Indian government has
implemented a “Blue Revolution; Integrated
Development and Management of Fisheries”
which merges all existing fisheries schemes
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under one roof. The proposed National
Fisheries Action Plan 2020 aims to increase
fish production and productivity to reach an
8% annual growth rate and 15 million tonnes
by 2020. It also aims to double the income of
farmers and fishermen by developing more
land for aquaculture and assisting fishermen
through welfare and training.The benefits of
industrializing the fisheries and aquaculture
sector includes providing subsistence for
people involved in the sector, growing the
country’s export and GDP, and ensuring food
security and nutrition in the country.India and
worldwide to keep this momentum need
qualified and dedicated people and current
scenario is not very attractive from an
industry prospective so SAU’s need to focus
on imparting the technical knowhow with an
exposure to the industry for long term
commitment.

AP IN 09
Shrimp farming - “The right way”
MANOJ M. SHARMA*
Director, Mayank Aquaculture Pvt. Ltd., 204-205 Suryadarshan
Complex, Jahingirpura, Rander Road, Surat, Gujarat, India;
*mapl.shrimp@gmail.com

I

ndia occupies the third position in the world
shrimp
production
scenario
through
aquaculture after China and Indonesia. India
has witnessed steep rise in total shrimp
production from 70000 mt to 420000 MT
following the success of vannamei shrimp
farming. However, the trends from last year
it’s not looking promising due to WSSV and
emerging diseases like RMS, EHP and WFD.
The cause of diseases is mainly attributed to
lack of management practices adopted by
farmers while changing from monodon to
vannamei farming system. The vannamei
was introduced to Indian farmers as a
support measure and to safeguard the

shrimp farming industry from the downfall
during monodon era. The lead attraction of
vannamei was SPF and high production
capacities; the farmers have gone for vertical
production with the limited infrastructure of
monodon leading to serious management
issues arising from intensification of shrimp
farming. Unfortunately, once again the future
of shrimp farming is under severe cloud. The
prevalent disease and new emergent
disease is mainly due to the organic loads in
shrimp culture system, present day farmers
are practicing minimum or zero water
exchange system to prevent disease
occurrence which affects the water quality.
The main contributor to organic load in
shrimp farming is feed and its management,
the feeding technique makes or breaks
modern day shrimp farming. Through
effective and practical feed management we
can prevent major ongoing problems with
shrimp
farming.
Very
practical
and
successful feeding technique is discussed in
this presentation. Though many of the directs
looks very common, practically it takes a lot
discipline to practice. The presentation
discusses in detail the indigenous trade
knowledge what the industry has acquired
through 20 years of success in shrimp
farming and how we have adopted to
changes while transforming our farms from
monodon to vannamei. We hope that our
good work and success in shrimp farming
through simple steps and practical approach
will help and enlighten the shrimp farmer
towards sustainable shrimp farming “THE
RIGHT WAY”.

AP OR 01
Polyanilinenano
metal
oxide
incorporated hydrogel coating over
polyethylene to combat biofouling in
aquaculture cage nettings
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AP OR 02

P. MUHAMED ASHRAF*
ICAR Central Institute of Fisheries Technology, Kochi, Kerala,
India; *ashrafp2008@gmail.com

T

he demand for protein for feeding the
growing population is on the rise. Fish is
an excellent and affordable source of protein
which contributes significantly to the
nutritional security in India. Cage aquaculture
is getting popular in India in recent years and
is often considered a mitigation measure for
the dwindling catches from the marine
sector. The aquaculture cages often get bio
fouled, which is a major problem that
exhausts more than 25% of the operational
cost. Biofouling is the accumulation of micro
and macro foulers on the submerged
surfaces. Polyethylene is the most commonly
used material for construction of cages and
polyethylene is non-polar in nature and
hence the antifouling strategies generally fail.
The present study intended to synthesise a
polar molecule, polyaniline over the
polyethylene and the same was treated with
nano metal oxide incorporated hydrogel.
Polyaniline and nano copper oxide
incorporated hydrogel were synthesized insitu over the polyethylene nettings. The
presence of nano metal oxide incorporated
hydrogel over polyethylene was confirmed by
SEM, FTIR and AFM. The treated materials
were exposed to marine and estuarine
environments for three months and the
results
showed
excellent
biofouling
resistance. The methodology highlights the
potential application of polyaniline and nano
copper oxide incorporated hydrogel in
preventing biofouling under marine and
estuarine aquaculture environment.

Reproductive characteristics of captive
grey mullet Mugil cephalus: Report
from south-east coast of India
KRISHNA SUKUMARAN*, M.U. REKHA, DANI
THOMAS, ARITRA BERA, BABITA MANDAL, M.
MAKESH, K. AMBASANKAR, M. KAILASAM, K.K.
VIJAYAN
ICAR-Central Institute of Brackishwater Aquaculture, 75,
Santhome High Road, Raja Annamalai Puram, Chennai, Tamil
Nadu, India; *krishna@ciba.res.in

I

n order to obtain baseline data on captive
maturation of grey mullet Mugil cephalus
reproductive characteristics of grey mullet
maintained under captivity were studied.
Broodfish (n=50) sourced from Kovalam,
Chennai maintained in cement tanks
(capacity, 100t; water exchange, 400% per
day, salinity, 28±0.4 ppt, temperature, 29±0.2
0
C) were observed during October to
February 2016-17. The fish were fed with
sinking formulated feed (2.5% of body weight
twice daily) and given formalin bath
treatment (100ppm) on a monthly basis as a
prophylactic measure against parasites. Fish
were tagged using PIT tags for establishing
identity. In 2015-16 the size ranges of fish
varied from 250-1300g whereas in 2016-17 it
varied between 700-1500g indicating an
annual weight gain of 300-400g. Natural
mortality of the fish in October was 33%;
22% of the fish were females and 14% were
males. For accelerating gonadal maturation,
fish were given hormonal treatments in
October. Male fish were treated with silastic
implants of 17α-methyltestosterone, 10mg
and females were administered cholesterol
pellets of Luteinising Hormone-Releasing
Hormone analogue (LHRHa), 200µg. A total
maturity of 57.5% was attained after
hormonal treatments, which included 35%
females and 22.5% males. The minimum
size at maturity of grey mullet males and
females were 250g and 815g respectively.
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The average diameter of the oocytes in the
primary oocyte stage, cortical alveoli stage
and vitellogenic stage were 88.17±2.28 µm,
147.75±3.6 µm and>185 µm respectively.
Female fish implanted with LHRHa pellets in
October recorded an oocyte growth of
7.48±0.68µm per day. Female fish implanted
with LHRHa pellets in October showed an
increase in oocyte size over 40 days; 280,
454, 515, 590µm on 0, 16, 30 and 40 days
2
respectively (Y=7.7692x+280.38; R =0.99).
The fish were found to be in mature stage
from the month of October to December
indicating the breeding season, the peak
breeding season of grey mullet was
observed to be in November for the captive
stock.

AP OR 03
Utilization of periphyton biomass for
partial replacement of commercial feed
in
sustainable
brackishwater
polyculture
GOURANGA BISWAS1*, PREM KUMAR1,
TAPAS K GHOSHAL1, DEBASIS DE1, SANJOY DAS1,
CHRISTINA L1, S.B. BHATTACHARYYA1,
M. KAILASAM2
1

ICAR-Central Institute of Brackishwater Aquaculture, Kakdwip
Research Centre, Kakdwip, South 24 Parganas, West Bengal,
India ;2ICAR-Central Institute of Brackishwater Aquaculture, R.A.
Puram, Chennai, Tamil Nadu, India; *gbis47@gmail.com

P

eriphyton based culture systems have
long been practiced as they contribute to
better natural productivity, more food and
conducive
environment
for
cultured
organisms.
However,
replacement
of
commercial feed use with quantified
periphyton biomass remains unaddressed in
brackishwater
aquaculture.
To
utilize
periphyton biomass for partial replacement of
feed, polyculture of mullets (Mugil cephalus
and Liza parsia), milkfish (Chanos chanos)
and tiger shrimp (Penaeus monodon) was

undertaken in four different systems: (P0)
control with total feeding and no periphyton,
(P50) periphyton grown on 50% surface area
(SA) + partial feeding (PF), (P75) periphyton
grown on 75% SA + PF and (P100)
2
periphyton grown on 100% SA + PF in 50 m
pond enclosures. Stocking density of
different species was kept uniform in different
systems as 1800, 18000, 2000 and 30000
no./ ha for M. cephalus, L. parsia, C. chanos
and P. monodon, respectively. White nylon
net (40 meshes) as substrate for periphyton
growth was fixed vertically in the surface
layer of pond water. After 150 days, although
total production in system P75 was highest
(1319±96 kg/ ha), there was no difference
with that of P0, P50 and P100 (p>0.05). A
significantly higher benefit-cost ratio (1.56)
was obtained in P75 compared to that of P0
and P100 (p<0.05). Feed amount could be
reduced by 42, 30 and 17% in P100, P75
and P50, respectively compared to P0 based
on the dry matter of periphyton grown in
negative control enclosures devoid of fishes
and shrimp. This trial indicated that
periphyton biomass can be utilized to replace
feed (up to 30%) in brackishwater polyculture
without affecting the production and return.
Therefore, this practice could be used in
conventional brackish water polyculture to
reduce feed cost and increase profitability.

AP OR 04
Efficacy of cost effective organic
manure for the production of β-carotene
from Dunaliella salina in outdoor
culture system
R. ARAVIND*, K.P. SANDEEP, KRISHNA PREETHA,
I.F. BIJU, P.S. SHYNE ANAND, C. GOPAL, K.K.
VIJAYAN
ICAR-Central Institute of Brackishwater Aquaculture,
R.A. Puram, Chennai, Tamil Nadu, India;
*aravindbfsc@gmail.com
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unaliella salina, a unicellular green
microalga has high salinity tolerance
and is also a source for natural carotenoids,
glycerol,
lipids
and
other
bioactive
compounds. The microalgae produce high
concentration of carotenoid pigment under
stress condition (light, salinity, nutrients,
temperature etc.). Variation in salinity is most
commonly used to produce stress using
formulated Walne medium, here effort was
made to explore an easily available
alternative medium that can induce
carotenoid production even at low salinity
stress. An outdoor experiment was
conducted at different salinity range (50, 75,
100, 125 and 150ppt) using low cost
fermented organic manure based media @
5, 10 and 15g per 100 litre of saline water
and using Walne’s medium as control. The
intensity of light, pH, temperature of water,
number of cells and β-carotene content was
recorded every alternate day. After 18 days
of culture period, there was a significant
(p<0.05) difference in β-carotene production
in salinity treatment compared to the control.
The
maximum
carotenoid
production
(268.73±10.2 mg/L) was observed on the
th
10 day of the treatment with 5g of organic
manure at 100 ppt salinity. Microscopic
evaluation revealed deposition of β-carotene
droplets in pigment vesicle. The number of
cells in each treatment increased initially for
10 days and later declined till the end of the
experiment. The overall results indicated that
the low cost fermented organic manure used
in 100 ppt saline medium can be effectively
used for the mass production of D. salina.
The present method is found to be
economically viable and less cumbersome
compared to Walne medium for the
production of β-carotene.

AP OR 05
Effect of medicinal plant Scoparia
dulcis extract on growth, nutrient
utilisation, haematological parameters
and
liver
antioxidant
status
of
inbreeding
depressed
tilapia
Oreochromis mossambicus
SURESH KUMMARI, CHIRANJIV PRADHAN*,
DEVIKA PILLAI, AMALA AUGUSTIN, NAMITHA
DILEEP
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *cpradhankufos@gmail.com

T

he effect of diet supplemented with
medicinal plant Scoparia dulcis (locally
known as Kallurukki) extract fed for 45 days
was investigated with inbreeding depressed
Tilapia, Oreochromis mossambicus. Tilapia
(120 nos.) of average weight 3.6 ± 0.02 g
(Mean± SE) were collected from a tilapia
pond and distributed uniformly into twelve
FRP tubs of 200 L capacity. Four
isonitrogenous (30% CP) and isolipidic (5%
CL) feeds were prepared viz., 0% (Feed-1),
0.5% (Feed-2), 1% (Feed-3) and 1.5%
(Feed-4) aqueous extract of Scoparia dulcis.
The feed was fed in triplicate groups at three
divided meals in the morning (9:30),
afternoon (13:30) and evening (17:30) up to
satiation. The water quality parameters were
monitored periodically. Fish were batchweighed every fortnight to record the growth,
survival and general health. The percentage
weight gain (99.63%) and specific growth
rate (1.63%) of O. mossambicus fed with
Feed-3 was significantly greater (p<0.05)
than the rest three feeds. The condition
factor was above 1 for all the treatments. The
hepatosomatic index (HSI) and relative
intestine weight (RIW) were also significantly
higher (p<0.05) with the group fed with 1%
(feed-3) extract. The significantly lowest
(p<0.05) feed conversion efficiency (FCR,
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2.28±0.01) was shown by the group fed with
Feed-3 and the same group exhibited
significantly highest protein efficiency ratio
(PER, 1.46±0.01) as well. The body
composition in terms of crude protein and
crude lipid content did not exhibit any
significant difference (p>0.05) among the
treatments. The blood plasma chemistry
analysis
showed
that
haemoglobin
concentration, RBC, WBC levels of
experimental fish was significantly higher
than that of control (Feed-1) group. The liver
catalase and glutathione peroxidase activity
-1
and
was 0.86±0.002 mU mg protein
-1
0.89±0.002 mU mg protein , respectively at
Feed-3 fed group which was significantly
greater (p<0.05) among the treatments
whereas, lipid peroxidase was found to be
significantly lowest (p>0.05) for the same
group. Activity of superoxide dismutase
(SOD) was independent of the treatment and
did show any statistical difference among the
treatments. These findings suggested the
positive effect of Scoparia dulcis plant extract
on growth, haematological parameters as
well as antioxidative role. It was concluded
from the results that 1% S. dulcis extract in
feed could be optimal for better performance
of tilapia.

AP OR 06
Evaluation of til oil cake (TOC) based
floating feed in Indian Major Carp
(Labeo rohita)
K.C. DAS*, K.N. MOHANTA, S.K. NAYAK, S.C. RATH,
L. SAHOO, P. SWAIN

oil cake (TOC), groundnut oil cake (GOC),
de-oiled rice bran(DORB), minerals and
vitamin mixture and comparative evaluation
was done with a commercial floating feed
(CFF) purchased from the local market. Both
the experimental and commercial floating
feed contained 28% Crude Protein (CP) and
floating percentage was hundred. The pond
experiment on two types of floating feeds
indicated that, the growth rate of til oil cake
based floating feed (TOCF) was significantly
higher (p<0.05) than commercial floating
feed (CFF). The feed conversion ratio (FCR)
of til oil cake based floating feed was
superior to commercial floating feed. Studies
on non-specific immune response of rohu
showed
that,
the
parameters
like
myeloperoxidase and haemolysis were at
low levels (p<0.05) in TOCF compared to
CFF. The parameters like respiratory burst,
lysozyme,
bacterial
agglutination
and
hemagglutination did not show any
significant difference. The serum enzyme
activity like acetyl choline esterase, super
oxide dismutase, lactate dehydrogenase had
lower values in TOCF compared to CFF. The
results of organoleptic evaluation showed
that, the fish from til oil cake based floating
feed (TOCF) exhibited significantly higher
(p<0.05) parameters like colour, flavour,
texture, juiciness, sweetness, sourness,
saltiness and overall acceptability compared
to commercial feed(CFF). Result of this
experiment showed that, til oil cake based
floating feed (TOCF) had higher growth
performance and organoleptic score but
nonspecific immune parameters were lower
compared to commercial floating feed (CFF).

ICAR-Central Institute of Freshwater Aquaculture,
Kausalyaganga, Bhubaneswar, Odisha India;
*kcdasicar@gmail.com

A

til oil cake based floating feed (TOCF)
was prepared by using locally available
feed ingredients i.e. maize, soybean meal, til

AP OR 07
Effect of dietary supplementation of
biofloc meal with lysine on growth and
survival of genetically improved farm
tilapia
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A

60-day indoor growth trial was conducted
to study the effect of dietary
supplementation of biofloc meal with lysine
on growth and survival of juvenile GIFT
tilapia. Five isonitrogenous and isoenergetic
experimental diets (32% protein) were
prepared at different enrichment levels of
crystalline lysine viz., 1.2% (T1), 1.4% (T2),
1.6%(T3), 1.8% (T4) enriched with 20%
biofloc meal included diet and control diet
(T0), without biofloc meal and lysine. A
commercial diet (T5) was used to compare
the experimental diets. This feeding trial was
conducted in 40 L plastic troughs in
triplicates, utilizing GIFT tilapias weighing an
average of 2g in weight. During the
experimental
period,
water
quality
parameters were measured and recorded
daily. Among the lysine enriched diets
highest mean body weight were recorded in
T1 (45.24±4.52 g) followed by T3
(42.90±3.26 g), T2 (39.12±0.49 g) and T4
(37.27±3.08 g). Similarly higher values of
growth parameters like weight gain, FCR,
SGR, PER, FER among the treatments was
registered in T1. Hence, the present study
concludes that diet with 20% biofloc meal
supplemented with 1.2% lysine can improve
the growth of GIFT tilapia without any
adverse effect on the fish performance.

AP OR 08
Growth, survival and body composition
of cobia fingerlings Rachycentron
canadum
fed
with
combination
commercial pellet feed and low-value
fish

S. CHANDRASEKAR1*, D. LINGA PRABU2, SANAL
EBENEEZAR2, A.K. ABDUL NAZAR1,, P.
VIJAYAGOPAL2
1

Mandapam Regional Centre of ICAR-CMFRI, Mandapam
2
Camp, Tamil Nadu, India; ICAR-Central Marine Fisheries
Research Institute, Kochi, Kerala, India; *fishochand@gmail.com

U

se of trash fish/low value fish as a feed in
marine
cage
culture
remains
controversial with regard to sustainability of
the farming practices and environmental
degradation. In India, marine cage culture
solely depends on trash fish/ low value fish
as a feed. The present study was conducted
to compare the growth performance, survival
and body composition of cobia fingerlings fed
with commercial pellet feed and low value
fish. Uniform sized cobia fingerlings with an
average weight of 1.0±0.20 g were randomly
distributed in three treatments with triplicate.
First group was fed with commercial pellet
feed (T1), second group fed with combination
of commercial pellet and low value fish in
alternate days (T2) and third group fed with
low value fish alone (T3). Feed trials were
conducted for 60 days and the fish were fed
adlibitum. The growth parameters (weight
gain percentage (WG%), Specific Growth
-1
Rate percentage (SGR; % day ) and Feed
Conversion Ratio (FCR)), survival and body
proximate composition were studied. There
was a significant difference in WG% between
T1 and T2 group. The highest WG% was
observed in T2 group fed with combination of
both pellet and low value fish but T2 and T3
groups did not differ significantly. Though
SGR was not significantly different the
highest values was observed in T2 group.
FCR (as fed basis) was significantly different
among different treatment groups and the
best FCR was observed in T1 group (2.12)
and least was in T3 group (8.17). Whole body
proximate composition showed high fat
accumulation in T3 groups. Fish fed with
trash fish alone showed higher mortality.
Severe Lesion in caudal peduncle, pelvic fin
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and gill region was observed in group T3,
which may be due to transmission of
parasite/ bacterial pathogens from the feed.
This study concluded that a combination of
low value fish and pellet feed is the best feed
for attaining higher growth performance in
marine cages.

AP OR 09
Utilization of fish dressing waste as
silage for feeding fish
M.G. KAMEI1, B. SAHU3*, K.N. MOHANTA2, S.K.
UDGATA3, S.K. PATRA3
1

ICAR- Central Institute of Fisheries Education, Versova,
Mumbai, India; 2ICAR – Central Institute of Freshwater
Aquaculture, Kausalyaganga, Bhubaneswar, Odisha, India;
3
College of Fisheries (OUAT), Rangailunda, Berhampur, Odisha,
India; *bsahu.fishco@gmail.com

A

study was carried out to assess the
possibility of using fish dressing waste as
fish silage for feeding fish by replacing fish
meal
in
the
diet
of
Thai-pangas
(Pangasianodon hypophthalamus). Five
isonitrogenous experimental diets with 30%
crude protein level were formulated by
replacing fish meal at 0%, 25%, 50%, 75%
and 100% by a blended protein source
consisting of one third each of fish silage,
groundnut oil cake (GNOC) and soya bean
meal (SBM). The fish fingerlings were reared
under laboratory condition with about one
third of its water replaced each alternate day
and fed at about 4.0% of their body weight
per day for 90 days. The experimental diets
(T₀, T₁, T₂, T₃ and T₄) prepared had crude
protein content of 28.25 %, 27.60 %, 27.82
%, 27.25 % and 27.23 %, respectively. The
growth performance of P. hypophthalmus on
different experimental diets was significantly
different. After 90 days of feeding trial the
experimental diet T₃ showed significantly
(p<0.05) higher growth rate of 391.64% than
all other experimental diets. On the other

hand, experimental diet T4 showed
significantly (p<0.05) lower growth rate. The
food conversion ratio (FCR) of the
experimental diet T₃ was also significantly
(p< 0.05) better than all other diets. The
better growth performance of experimental
diet T₃ might be due to the better availability
of digestible protein due to the enzymatic
hydrolysis during ensilage. To summarize,
fish dressing waste as silage can be used to
replace upto 75% of total fish meal content in
the diet of Thai pangus (P. hypophthalmus)
to get better growth performance.

AP OR 10
Captive seed production of Indian
pompano,
Trachinotus
mookalee
(Cuvier, 1832) – a promising candidate
species for mariculture
RITESH RANJAN*, SEKAR MEGARAJAN, BIJI
XAVIER, CHINNI BATHINA, SHUBHADEEP GHOSH
Visakhapatnam Research Centre of ICAR-Central Marine
Fisheries Research Institute, Pandurangapuram,
Visakhapatnam, Andhra Pradesh, India;
*rranjanfishco@gmail.com

T

he present study describes the first trial
on broodstock development, induced
breeding and larval rearing of Indian
pompano, Trachinotus mookalee. Indian
pompano fingerlings were collected from wild
and raised to adult of an average size of 3.0
kg weight and 50 cm length. The adult fishes
were stocked in re-circulatory system of 100 t
capacity for broodstock development. The
fishes were fed ad libitum twice a day with
squid and clam meat fortified with vitamin E
and mineral mix. The fish’s gonadal status
was assessed monthly by live ovarian
biopsy. The matured female with more than
500 µm ova and oozing male were selected
(3 male: 2 female) for hormonal induction
(hCG @350 IU /kg body weight). The fish
spawned after 38 hrs off injection. The eggs
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were collected early morning and stocked in
aquarium after treating with iodophore.
o
Hatching occurred within 20-22 h at 28-30 C.
Two successful spawns were obtained
between April to July 2017, with 69±6.01%
and 87.50±1.51%, fertilization and hatching
rates respectively. Larval rearing was carried
out in 2 t capacity FRP tanks using green
water system. The newly hatched larvae
measured in total length from 2.0 to 2.1 mm
2
2
with 0.55 mm yolk sac and 0.06 mm oil
globules. The mouth opening was formed
after 40-46 hrs post hatch with 231µm mouth
0
gape at 28-29 C. Larvae were fed on rotifers
-1
enriched with Algamac @10 nos. ml and
copepod nauplii. Artemia nauplii were added
th
in larval rearing tank from 9 day onwards.
Weaning of larvae to inert diet was started
th
from 15 day onwards. Metamorphosis of the
th
larvae started from 17 day onwards and
nd
day post hatch.
was completed by 22
Juveniles (3-4 cm) were harvested on day
th
25 with a survival of 21 % from hatching to
juvenile production. The results of the
present study would facilitate mass scale
seed production of Indian pompano,
revolutionizing Indian mariculture and
boosting up the production.

AP OR 11
Natural spawning and larval rearing of
orange spotted grouper (Epinphelus
coioides) in captivity – the new ray of
hope for Indian mariculture
RITESH RANJAN*, SEKAR MEGARAJAN, BIJI
XAVIER, CHINNI BATHINA, SHUBHADEEP GHOSH
Visakhapatnam Research Centre of ICAR-Central Marine
Fisheries Research Institute, Pandurangapuram,
Visakhapatnam, Andhra Pradesh,
India;*rranjanfishco@gmail.com

T

he present study describes the natural
spawning in re-circulatory aquaculture
system (RAS) and larval rearing of oranges

potted grouper, Epinephelus coioides in
captivity. Thirty fish (n=30; 3.35±0.05 kg; 1:1
sex ratio) were stocked in a re-circulatory
3
tank of 125 m capacity fitted with an RAS.
The fishes were fed ad libitum twice a day
with squid fortified with vitamin E and minmix. Natural spawning commenced in the
th
RAS from 4 month onwards after stocking
and spawning continued for round the year.
A protocol for larval rearing of orange spotted
grouper in hatchery was developed with an
average survival rate of 12%. The feeding
regime consisted of Nannochloropsis,
rotifers, Artemia and artificial feed. Larval
rearing was carried out in 2 t capacity FRP
tank using green water system. The newly
hatched larvae measured in total length from
1.2 to 1.4 mm. The mouth opening was
formed 48-56 h post hatch with 160 µm
0
mouth gape at 28-29 C. Larvae were fed on
80µm screened rotifers enriched with
-1
algamac @10 nos. ml and copepod nauplii.
Artemia nauplii were added in larval rearing
th
tank from 18 day onwards. Weaning of
nd
larvae with inert diet was started from 22
day onwards. Metamorphosis of the larvae
th
started from 30 day onwards and was
th
completed on 35 day post hatch. Juveniles
nd
(2.5 cm) were harvested on day 42 with a
survival of 12%. The results of the present
study would facilitate mass scale seed
production of orange spotted grouper,
revolutionizing Indian mariculture and
boosting up the production.

AP OR 12
Molecular characterization of myogenic
regulatory factors in snow trout,
Schizothorax richardsonii
M. RAJESH, B.S. KAMALAM*, A. CIJI, M.S. AKHTAR,
D. THAKURIA, N.N. PANDEY, A.K. SINGH
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Nainital, Uttarakhand, India; *rajeshm610@gmail.com
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M

ore than 60-70% of the fish body is
comprised of skeletal muscle mass and
its increase directly correlates with
growth and gain in terms of edible portion.
Physiologically, muscle growth is controlled
by a myogenic process, which involves
specific myogenic regulatory factors. Using
RT-PCR and RACE methodology, we have
identified and characterized five important
myogenic regulatory transcripts, namely
myogenin, myoD, myf-5, myf-6 and
myostatin in Schizothorax richardsonii. While
the first four genes belong to the family of
muscle specific bHLH transcriptional factors
which are responsible for myogenic
activation, myostatin a member of TGF β
family negatively regulates muscle growth.
Based on the deduced nucleotide sequence
information, myoD (MF135240) has 825 bp
ORF and 613 bp of 3’UTR which encodes
275 amino acids myoD protein. The amplified
fragments of myogenic (MF135241), myf-5
(MF135238)
and
myf-6
(MF135239)
transcripts revealed partial ORFs of 762, 417
and 680 bp, respectively. Similarly, the
partial coding sequence (1062 bp) of
myostatin
has
been
characterized.
Phylogenetic analysis of the sequences
using MEGA7 revealed high similarity of
Schizothorax
richardsonii
myogenic
regulators with Schizothorax prenanti,
Schizopyge dolichonema and Cyprinus
carpio. Simple modular architecture tool
confirmed the presence of a basic HLH
domain in myoD, myogenin, myf-5 and myf6. MyoD also consisted Myf-5 domain,
whereas myostatin consisted TGFβ domain.
The mRNA expression of these myogenic
regulators is further being investigated under
different nutritional stimuli and growth phases
to decipher the molecular mechanisms
underlying slow muscle growth in this
endemic coldwater fish with potential food
value.

AP OR 13
Evaluation of optimum dietary protein
and lipid requirement of Pengba,
Osteobrama belangeri fingerlings
K.N. MOHANTA*, K.C. DAS, S.C. RATH, P.C. DAS,
G.M. SIDDAIAH, RAKHI KUMARI
ICAR-Central Institute of Freshwater Aquaculture, Bhubaneswar,
Odisha, India; *knmohanta@gmail.com

P

engba, Osteobrama belangeri is a
medium sized carp and is the state fish
of Manipur with high consumer preference
fetching INR 500-600/kg in NER. It
contributed about 40% of the seasonal
natural fishery in Manipur. However, since
last three decades, the population of this
species has significantly decreased due to
loss of habitat by construction of Ithai
barrage on Imphal River. Now, this species is
categorized as threatened/endangered and
therefore, priority is being assigned to
conserve this species. The captive breeding
and larval rearing of this species has been
achieved by using different inducing
hormones. But, to culture and increase the
production of this species, development of
suitable diets for its different life stages is
needed. To develop a nutritionally balanced
diet for the species, the study on nutrient
requirement is a prerequisite. So far, the
literature on nutrient requirement and feed
development for this species is very limited.
Therefore, in the present study, a 90 days
indoor experiment was conducted to
determine the optimum protein and lipid
requirement of O. belangiri fingerlings. Nine
semi-purified experimental diets were
prepared with three levels of protein (30, 35
and 40%) and three levels of lipid (6, 8 and
10%). The pengba fingerlings (0.83 ± 0.01 g)
were stocked in 27 FRP tanks (15 fish/tank;
40 L water volume) in triplicate groups for
each dietary treatment. Based on the weight
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gain, FCR and SGR, it was observed that the
optimum protein and lipid requirement of O.
belangeri fingerling is 35% and 8%,
respectively.

AP OR 14
Screening and identification of appetite
markers in Golden Mahseer (Tor
putitora) juveniles within 24 hours of
feeding
PRAKASH SHARMA*, DEBAJIT SARMA, M.S.
AKHTAR, DEEPJYOTI BARUAH, PARTHA DAS, ANNU
SHARMA, A. K. SINGH
ICAR-Directorate of Coldwater Fisheries Research, Anusandhan
Bhawan, Industrial Area, Bhimtal, Uttarakhand, India;
*prakashsharma1979@gmail.com

J

uvenile golden mahseer (Tor putitora) of
45 and 90 days post hatching (dph) were
taken up for screening of appetite markers.
From these two groups of fishes, samples of
three were collected at 1/2, 6, 12, 18 and 24
hours of feeding (macerated goat liver). The
samples were processed for identification of
histological
appetite
markers.
Histophysiological changes such as goblet
cell dynamicity (esophagus, fore, mid and
hindgut), distention of gut, pancreatic
zymogen
granule,
and
supra-nuclear
vesicles in hindgut were found as potential
markers. At 6 hours, goblet cell numbers in
esophagus was found to be drastically lower
compared to all other time of observation,
and the gradual building up of same was
after 12 hours. Foregut distention was found
to start at 30 minutes; peak was found at 6
hours, and after that constriction continues
until 24 hours. A gradual progression in
density and size of supranuclear vesicles in
hindgut were observed between 6 to 12
hours of feeding, and in 18 to 24 hours the
same were found to be progressively
decreasing. There were some vesicles

present even at 24 hours and 30 minutes of
post feeding. The hindgut-goblet cells on the
other hand, were seen to be frequent at 24
hours. Maximum reduction in pancreatic
zymogen granule was seen at 6 hours of
feeding, following that, the granulation was
found to be increasing gradually at 12, 18,
and 24 hours of feeding. The overall
observation revealed that, in natural
environment, digestion in golden mahseer
juvenile peaks at around 6 hours of post
feeding, absorption of macromolecular
protein last from 6 to 12 hours. Based on
interplay of these identified appetite markers,
it was concluded that digestion apparatus in
these fish starts to reorganize and get ready
for second meal after 6 hours of post
feeding.

AP OR 15
Viability of stunted pompano fingerlings
as an intercrop/main crop candidate for
coastal mariculture
D. DIVU*, SURESH K. MOJJADA, VINAYKUMAR
VASE, MOHAMMED KOYA, MAHENDRA KUMAR
FOFANDI
ICAR-Central Marine Fisheries Research Institute, Veraval
Regional Centre, Matsya Bhavan,Veraval, Gir-Somnath District,
Gujarat, India; *divudamodar@gmail.com

I

n India marine finfish culture has great
scope due to the short falls in shrimp
farming
along
the
coastal
region.
Diversification or altering the inland crops
with a prospective marine fish species
creates a new avenue for sustainable coastal
mariculture. The snub-nose pompano,
Trachinotus blochii is considered as one of
the most suitable food fish for mariculture,
due to its wide range of tolerance
capabilities, growth performance during
culture and fair market price. Among the
different methods adopted by the inland
coastal farmers to suite their farming
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requirements, use of stunted fingerlings for
the culture is one of the most important for
achieving better growth, survival, year round
seed availability and revenue. To study the
stunted marine finfish grow-out, a 390 days
experiment was conducted in three phases
i,e, pre-stunting, stunting and grow-out phase
for 30, 210 and 150 days respectively in
shrimp farming ponds along Gujarat coast.
About 1000 number of T. blochii seeds with
an average weight of 0.9±0.8 g and a mean
length range of 16±9 mm were used. The
seeds were acclimatized and stocked after
3
transportation @500/m in hapa (1x2x2 m)
which was fixed in a coastal shrimp pond.
Sub-optimal feeding was practiced with
formulated floating pellet feed for the prestunting and grow-out phase of 30 and 150
days respectively. After pre-stunting, the
seeds were released in to open saline shrimp
pond and were left without any feed during
the entire stunting phase. During the stunting
period the salinity and temperature were
47ppt and 16°C respectively. Later advanced
fingerlings with a weight range of 64±8 g and
with a corresponding length of 87±12mm
were shifted and stocked in low saline
coastal pond having a mean salinity of 15ppt
and temperature of 32°C for the grow-out.
The survival recorded was 72%, 68% and
100% respectively in each phase. The
stunted fingerlings stocked in grow-out ponds
2
at normal stocking density i.e., 2/m with an
optimal feeding exhibited compensatory
growth in terms of weight gain and survival
(%) thereby a reduction in the total grow-out
farming period. In the present study the
application
of
compensatory
growth
phenomenon by using stunted pompano
fingerling has been proved to have greater
potential in increasing production in inland
low saline ponds which can be altered with
shrimp culture in future.

AP OR 16
Comparative
study
of
growth
performance of rohu and Jayanti rohu
under biofloc system
VADHER NIRALI1*, N.G. AKOLKAR1, PATHAN
JUNEID1, C.K. MISRA2, VIVEK SHRIVASTAVA*1
1

Post Graduate Institute of Fisheries Education and Research,
Kamdhenu University, Gandhinagar, Gujarat, India; 2ICARCentral Institute of Freshwater Aquaculture Research Center
Anand, Gujarat, India; *vivek03cof@gmail.com

B

iofloc technology (BFT) is gaining
popularity over other existing culture
systems, due to its potential advantages
such as zero water exchange, utilization of
waste, bio secure culture etc. The present
study was carried out to compare the survival
and growth performance of rohu and Jayanti
rohu fingerlings under biofloc system. A 60
days comparative experiment trial was
carried out using pearl millet as a carbon
source with a C/N ratio of 15:1 along with
control. Lower Total Ammonia (NH3)-N (TAN)
was observed in biofloc system compared to
control. Growth and survival (%), was better
in biofloc based treatments and the growth of
Jayanti rohu was significantly higher than
rohu. FCR (0.91±0.01) was significantly
lower (p<0.05) in Jayanti rohu in comparison
to rohu (1.17±0.01). In biofloc system,
Jayanti rohu exhibited highest average body
weight gain (4.30±0.06) and survival (100%),
while rohu had 96.66% with average weight
gain of 3.46±0.04. The biofloc collected on
the last day of experiment was analyzed for
their
proximate
composition
and
54.83±0.35% of protein and 7.96±0.08% of
lipid was observed. Carcass composition of
the Jayanti rohu showed significantly higher
protein
(19.67±0.28%)
and
lipid
(0.96±0.02%) levels compared to rohu, which
had 15.91±0.39% and 0.82±0.02% protein
and lipid respectively. From the results of this
study, it is concluded that Jayanti rohu is
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amore suitable species for use in BFT
systems when compared to rohu.

AP OR 17
Evaluation of grow-out production
performance of different cropping
patterns of carp farming
PRATAP CHANDRA DAS*, SUHAS PRAKASH,P.
KAMBLE,S. VELMURUGAN, DEBASHISH PRADHAN
ICAR- Central Institute of Freshwater Aquaculture,
Kausalyaganga, Bhubaneswar, Odisha, India;
*pratapcdas@yahoo.com

O

ne year grow-out evaluation of different
cropping pattern in carp farming was
conducted in a set of eight earthen ponds of
0.09 ha each in fish farm of ICAR-CIFA. The
four cropping patterns evaluated were T-1 single stock-single harvest (SSSH, control),
T-2 – intercropping of IMC (catla, rohu and
mrigal) and minor carps (silver barb Puntius
gonionotus, fringed lipped carp Labeo
fimbriatus and olive barb P. sarana) stocked
at equal ratio, T-3 - single stock-multiple
harvest (SSMH) and T-4 - as multiple stockmultiple harvest (MSMH). All treatments, had
two replications each, and were stocked at
10000 fingerlings/ha with three IMC at equal
ratio. Treatments T-2 and T-3 were
additionally
stocked
with
10,000
fingerlings/ha of minor carps and IMC,
respectively. The water quality parameters
measured at monthly intervals showed no
marked variation among the treatments
despite varied stock density. Treatment T-4
with the MSMH cropping recorded the
highest biomass production (4578±91kg/ha)
followed
by
T-2
(inter-cropping,
4458±26kg/ha), T-3 (SSMH 4315±193kg/ha)
and T-1 (SSSH, 3698±198) (p<0.05).
Biomass production in T-4 was 24% higher
than the conventional SSSH method. The
21% higher production in inter-cropping of

minor carps in IMC system (T-2) than them
SSSH revealed the former to be a promising
cropping pattern as varied fish species could
be produced without compromising the yield.
As minor carps are usually sold at higher
price than the major carps, this cropping
pattern could provide opportunity for higher
net profit than the other methods. Similarly,
the SSMH method showed 17% higher
production than the SSSH method which
shows its advantage. Thus the present study
revealed that variation of the cropping
pattern can help in improving the fish
biomass production as well as the farm
income.

AP OR 18
Effect of dietary protein and lipid
sources on muscle fatty acid profile of
striped
catfish,
Pangasianodon
hypopthalmus (Sausage 1878)
J.K. JAKHAR1*, A.K. PAL1, N.P. SAHU1, S. GUPTA1,
G. VENKATESWARLU2, H.K. VARDIA3
1

ICAR-Central Institute of Fisheries Education, Versova,
Mumbai, India ;2Assistant Director General (ADG),
Indian Council of Agricultural Research (ICAR), New
Delhi; 3Dean, College of Fisheries, Kawardha,
Chhattisgarh, India; *jakhar005@gmail.com

T

he present study was performed to
investigate the influence of dietary
protein level and lipid sources on fatty acid
profile of striped catfish, Pangasianodon
hypopthalmus. Nine practical diets were
formulated as nine treatments with three
protein levels (25%, 30%, and 35%) and
three lipid sources (Fish oil, soybean oil and
equivalent combination of fish oil and
soybean oil). The total saturated fatty acids
(SFA) and monounsaturated fatty acid
(MUFA) profile of muscle were significantly
(p<0.05) influenced by the dietary lipid
sources. Among the saturated fatty acid,
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palmitic acid (C: 16) was found highest in fish
muscle for all the treatment groups
irrespective of protein levels and lipid
sources. The contribution of 18:1n-9 was
highest as MUFA for all treatments. Total n-6
fatty acids of muscle significantly (p<0.05)
influenced by the individual and interactive
effect of dietary protein levels and lipid
sources. Linoleic acid (18:2n6) was found
more pronounced in n-6 fatty acids.The total
n-3 FA content of muscle was found the
highest (7.20%) in the treatment T9 and the
lowest (5.70%) in the muscle of treatment
T2. Dietary lipid sources significantly
(p<0.05) affect the EPA and DHA content of
fish muscle. The results of this study show
that alternative lipids sources could be used
in P. hypopthalmus diets. However, 100%
inclusion of soybean oil in the diet of
P.hypopthalmus leads to reduction the
concentrations of n-3 PUFA. The present
study recommends that 30% of dietary
protein and 6% (3% fish oil+ 3% soybean oil)
of dietary lipid are optimum for growth and
flesh quality of P. hypopthalmus and also for
cost-effective feed formulation in aquaculture
practices.

AP OR 19
Recirculation
aquaculture
systems
(RAS) for brood stock development of
marine finfish
M.K. ANIL*, P. GOMATHI, P. G. AMBARISH, I.
MENDONZA XAVIER, B. RAJU, A. UDAYAKUMAR,
V.V. SUGI, P.K. RAHIM

importance in recent times due to the
unpredictable
environmental
conditions
which makes brood stock development
difficult. Problems of bio-security and
difficulties in controlling and manipulating
water quality parameters to induce
maturation process are other issues in
traditional systems. RAS gives perfect
opportunities to manipulate environmental
conditions like temperature, photoperiod,
nutrition and other water quality parameters
that are critical in the maturation process. In
addition to the above, behaviour of brood
stock and various husbandry steps that are
critical in maturation processes can also be
monitored in RAS. This study describes
various designs and operational details of
RAS systems for brood stock development
which include 30000 L RCC system, 10000
L, 5000 L and 1500 L FRP systems with
mechanical and biological filtration sub
systems
including
disinfection
using
equipment like drum filter, proteins skimmer
and UV filters. This system was successfully
used in the maturation and spawning of the
serranid fish Marcia's anthias (Pseudanthias
marcia) and pink ear emperor (Lethrinus
lentjan) in the finfish hatchery of Vizhinjam
Research Centre of ICAR_CMFRI.

AP OR 20
Effect of beneficial microbes on
mitigating soil reduced condition, Vibrio
load and improvement of the water
quality

Vizhinjam Research Centre of ICAR-Central Marine Fisheries
Research Institute, Thiruvananthapuram, Kerala, India ;
*mkanil65@gmail.com

N. LALITHA*, S. SUVANA, P. KUMARARAJA, R.
SARASWATHY, M. MURALIDHAR

I

ICAR- Central Institute of Brackish water Aquaculture, Santhome
High Road, Chennai, Tamil Nadu, India; *lalitha@ciba.res.in

nadequate supply of quality seed is one of
the major problems faced by the
mariculture industry. Use of recirculation
systems for brood stock development of
marine finfish and shellfish is gaining

S

oil and water, the vital components for
successful and sustainable aquaculture
production of shrimps. Deteriorating pond
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bottom condition due to high stocking
densities, application of inputs, accumulation
of uneaten feed, excreta etc., leads to poor
water quality and resultant stress to shrimps.
This deteriorating condition can be mitigated
by the addition of beneficial microorganisms
which will degrade the organic matter and
improve the pond bottom condition. In order
to evaluate the efficiency of beneficial
microbes (BM), microcosm with deteriorated
condition (reduced condition) of pond bottom
was simulated (redox potential (Eh) of -258
mV) and treated with beneficial bacteria
strains of Bacillus (BM1, BM2, BM3) and
consortia of these microbes (BMC). All the
treatments showed improvement in Eh value
towards positive side (BM1- 14.09%&
24.74%, BM2 - 19.39%& 29.79%, BM3 17.18%& 21.46%, BMC - 17.62%& 34.34%
and control 5.41%& 12.77%) after the first
and third week of the experiment,
respectively. A decrease in the organic
carbon (OC) was observed (BM1- 0.217,
BM2- 0.147, BM3- 0.211, BMC- 0.119 and
Control- 0.285) at the end of third week from
initial value of 0.315. Treatments showed an
immediate reduction in total Vibrio count
(17.74% – 25% and 28.22% – 34.67%)
compared to control (9.67% and 12.90%) at
the end of first and third week of experiment,
respectively.
Based on the results, a
probiotic was prepared with BMC. The
probiotic improved the deteriorating pond
bottom condition and water quality in yard
experiments using Pacific white shrimp,
Litopenaeus vannamei.

AP OR 21
Effects of addition of shrimp and fishes
and
integration
of
oyster
and
periphyton substrate on production and
economic performances of mud crab
(Scylla serrata) farming systems

CHRISTINA LALRAMCHHANI1*, P.S. SHYNE ANAND2,
T.K. GHOSHAL1, C.P. BALASUBRAMANIAN2
1

Kakdwip Research Centre, Central Institute of Brackishwater
Aquaculture (ICAR), Kakdwip, South 24 Parganas, West Bengal,
India; 2Central Institute of Brackishwater Aquaculture (ICAR),
R.A. Puram, Chennai, Tamil Nadu, India;
*christinapautu@yahoo.com

D

iversification of production systems has
been identified as one of the major
strategies for the long-term sustainability of
brackishwater aquaculture. A 180 day culture
experiment was carried out to evaluate the
production performance of different culture
systems, namely, polyculture, integrated
multi-trophic aquaculture (IMTA), and IMTA
with periphyton substratum with mud crab,
Scylla serrata, as the major species. In
polyculture treatment (T1), S. serrata, P.
indicus and Mugil cephalus were reared, in
IMTA (T2) system in addition to these
species, oyster, Crassostrea cuttackensis
was included, and in IMTA system with
periphyton (T3), submerged substratum
(white nylon net: 60X60 mesh, 0. 5m wide)
were installed. The experiment was carried
2
out in 100m ponds in triplicate, and the
stocking density of mud crab (59.47±1.77g)
in all the systems was 0.5 no/m2 uniformly.
Mugil cephalus (5.92±1.77g) and P. indicus
(0.42±0.09g) were stocked @ 0.5 and 2
no/m2 and edible oyster (225.5±20.58g) @ 1
2
no/m in hanging plastic trays. Animals were
fed with low cost fish bycatch @5-10% of
estimated biomass. Highest production (5441
kg/ha) was observed in IMTA system with
periphyton (T3). Production and survival of
mudcrab was highest in the IMTA system
with periphyton although there was no
significant difference (p>0.05) among
treatments. There was a significant
difference (p<0.05) in the final ABW of Mugil
cephalus with highest in IMTA system with
periphyton, whereas P. indicus did not show
significant difference in the ABW and survival
among the treatments. Economic analysis
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indicates that benefit-cost ratio (BCR) was
highest in IMTA system with periphyton (1.9)
whereas lowest BCR was found in the
monoculture system (1.73). The present
study clearly shows that IMTA system with
periphyton provides a higher production and
economic performance.

AP OR 22
Effect
of
amylase
supplementation
on
immune responses of
seaweed extract fed
fingerling

and
dextrin
growth
and
fucoidan rich
Labeo rohita

K.A. SAJINA, N.P. SAHU*, TINCY VARGHESE, KAMAL
KANT JAIN
ICAR-Central Institute of Fisheries Education (CIFE), Versova,
Mumbai, Maharashtra, India; *npsahu@cife.edu.in

A

45-day feeding trial was conducted to
evaluate the individual and combined
effect of exogenous α-amylase (0.01%),
dextrin (27.75%), fucoidan-rich seaweed
extract (FRSE – 2%) on growth performance,
metabolic enzyme activity and immune
parameters of Labeo rohita. About 252
fingerlings (average weight5±0.14g) were
randomly distributed in the seven distinct
experimental groups with each of three
replicates. Seven purified isonitrogenous
diets with different combinations of αamylase, dextrin and fucoidan rich seaweed
extract (FRSE) such as B (basal diet), BF
(basal+ 2% FRSE), BD (basal + 27.75%
dextrin), BDF (basal + 2% FRSE + 27.75%
dextrin), BA (basal + 0.01% α-amylase), BAF
(basal+ 0.01% α-amylase +2% FRSE) and
BAD(basal + 0.01% α-amylase + 27.75%
dextrin) were prepared. Among the various
groups B and BAF groups exhibited
improved weight gain, SGR, FCR and PER
compared to other treatment groups.
Metabolic enzymes such as AST and ALT

activities in the liver were significantly higher
(p<0.05) in the B and BAF groups compared
to other treatment groups. The intestinal
amylase activities of B and BAD treatment
groups were not significantly different
(p<0.05). However, the activities in the αamylase
supplemented
groups
were
significantly higher (p<0.05) than the dextrin
supplemented groups (BD and BDF). LDH
activities in the groups BA and BAD showed
significantly
higher
(p<0.05)
activities
compared to other treatments. The serum
parameters such as total protein, albumin,
globulin and NBT values were higher in the
FRSE supplemented groups. The overall
results confirmed the immune protective
effect of FRSE extracted from S. wightii,
which was supplemented in the present
study, and it does not show any evidence of
an inhibitory effect on intestinal amylase
activity.
Hence,
the
α-amylase
supplementation at 0.01% is effective in
augmenting growth in FRSE fed L. rohita
fingerlings without compromising its immunemodulating effect.

AP OR 23

Survival, growth and haemolymph
osmolality of juvenile mud crabs reared
at different salinities
C.P. BALASUBRAMANIAN*, J. BALAMURUGAN, JOSE
ANTONY, P.S. SHYNE ANAND, S. SIVAGNANAM
ICAR-Central Institute of Brackishwater Aquaculture, Santhom
Road, Chennai, Tamil Nadu, India;
*cpbalasubramanian@yahoo.com

M

ud crabs, Scylla serrata, is an important
seafood commodity in India, and it has
been the focus species for diversification in
brackishwater aquaculture in India. Apart
from the sale as traditional hard-shell crab,
mud crabs are marketed as soft shell crabs.
Salinity is the most important abiotic factor
that influences survival, growth and
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production efficiency of farmed crustaceans.
Therefore, knowledge on the optimum
salinity and osmoregulatory capacity is
essential to maximize the production
efficiency, and further exploring the range
extension of mud crab farming based on
salinity profile. This database would be
helpful to develop a proper culture system
and its expansion. Against this background a
culture experiment for 30 days was carried
out to evaluate the effect of salinity on
survival, growth and hemolymph osmolality
of one-month nursery reared juveniles of
mud crab, Scylla serrata. Among the four
salinity tested the highest survival was found
at 35‰ (93.3%) followed by 25‰ (63%),
15‰ (46.7%) and 5‰ (40%). Conversely
specific growth rate was significantly lower at
35‰. Hemolymh osmolality of crabs reared
under various salinity shows that there is a
2
linear relationship (r =0.6942) between
hemolymph and medium osmolality. It was
generally believed that the growth of
crustaceans was significantly higher around
the is-osmotic point when difference between
medium
osmolality
and
hemolymph
osmolality is minimum. However, in the
present study, the iso-osmotic point was
found to be at 1127 (~30 ppt), and therefore,
the present study would not fit into the
general iso-osmotic point hypothesis. The
current study, however, indicates that the
growth was found to be higher when
osmoregulatory was higher, which is at the
lower salinity.
Therefore it could be
concluded that growth is related to
osmoregulatory capacity.

AP OR 24
Gonadal maturation and physiological
response of Cyprinus carpio in biofloc
systems fed with varying dietary lipid
content

P. SABA MANZOOR, A.M. BABITHA RANI*, K.D.
RAWAT, V.K. TIWARI
ICAR- Central Institute of Fisheries Education, Versova,
Mumbai, Maharashtra, India; *babitharani@cife.edu.in

T

he experiment was conducted for 120
days to evaluate the optimum dietary lipid
requirements for gonadal maturation and
physiological responses of Cyprinus carpio
fed with varying dietary lipid content under
biofloc based systems (BFT). About 180
fingerlings(22+0.05 g) were randomly
distributed in 15 tanks (300 L) at the rate of
-2
48 no.m and fed with varying lipid levels
(T1- 4% lipid with BFT, T2- 6% lipid with
BFT, T3- 8% lipid with BFT, T4- 10 % lipid
with BFT, Control- 10% lipid without BFT). A
C/N ratio of 20:1 was maintained using
tapioca flour as carbon source. Biofloc based
units supplemented with 8% dietary lipid (T3)
obtained significantly lower feed conversion
ratio (1.17±0.03), higher feed efficiency ratio
(0.86±0.01), higher protein energy ratio
(2.62±0.05) and higher survival rate
(100±0.00) compared to control (10% lipid
without BFT). The maturation parameters
such as absolute fecundity (9913±7.62),
-1
relative fecundity (229.0±11.92 g ), GSI
value
(24.47±1.27%),
HSI
value
(1.97±0.07%), condition factor (0.02±0.00
-3
(2.10±0.09
gcm ), proteolytic activity
units/mg protein/min) and serum glucose
levels(0.24±0.01mg/ml)
were
higher
compared to control (p<0.05). Biofloc based
treatment group supplemented with 10%
dietary lipid (T4) showed significantly higher
lipase activity (5.65±0.18 units /mg
protein/min) and serum cholesterol levels
(270.90 ±9.86 mg/dl) compared to control.
Histological observations of gonads also
revealed that the biofloc based treatment
groups with supplementation of 8% dietary
lipid promote the gonadal maturation for
female oocyte and 6% dietary lipid promote
maturation for males, compared to control
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(10% lipid without biofloc). The results
obtained in this experiment elucidate that the
biofloc improves feed efficiency, survival,
gonadal maturation and digestive enzyme
activity of common carp broodstock at a
dietary supplementation with 8 % lipid
compared to conventional system of
broodstock management.

AP OR 25
Sea cage installations – Do they serve
as coastal FADs?
JOE K. KIZHAKUDAN*, R. SUNDAR, ANOOB P.
ANASSERY, ABBAS A. MOHAMMED, A. VINOTH
Research Centre of ICAR-Central Marine Fisheries Research
Institute, Chennai, Tamil Nadu, India;*jkkizhakudan@gmail.com

C

MFRI has been demonstrating sea cage
farming at various coastal sites along the
Indian coast for the last 10 years. An
assessment of the assemblage of flora and
fauna in sea cages installed in the coastal
waters off Kovalam, Kancheepuram district,
Tamil Nadu was carried, over a period of
three
years.
The
nutrient
profile,
phytoplankton and zooplankton communities
in the vicinity of the cages and benthic fauna
in the sediment at the cage site were
assessed seasonally and compared with
those from non-cage sites. The study
revealed interesting patterns of fish
assemblages around cage net enclosures as
well as benthic fauna in the sediments
underneath the cages. The external surfaces
of the outer nets, particularly bottom net
(underneath) attracted large settlements of
green mussel spat, Pinctada chemnitzi spat,
edible oyster spat, crinoids smaller
decapods, acorn barnacles, flower corals
Pecten spat, earshell spat especially during
May-July. Post August the mussel spat and
oyster spat seem to dwindle; instead
ascidian colonies, polychaetes and Modiolus

spat were found to dominate. The collar
layers of nets are usually lined with
Enteromorpha
and
Cladophora
algal
varieties during early summer. The faunal
distribution in cage sites, when compared to
the
places
without
cages
showed
aggregation of several groups (crab Portunus
sanguinolentus, gerrids, monocle bream
Scolopsis vosmeri, pig-face bream Lethrinus
spp., scats, carangids, sea bass). During
July bottom set gill nets laid below the cages
delivered good catches of crabs (P.
sanguinolentus), scats and gerrids. The
shadow cast by the cages and organic feed
wastes released from the cages were
perhaps the attracting forces for such
assemblages. Cage installations thus serve
to increase fish production from coastal
waters, directly through aquaculture, and
indirectly
through
improving
fish
aggregations in the area.

AP OR 26
Nacre formation by in vitro cultured
mantle epithelial cells from the black-lip
pearl oyster, Pinctada margaritifera
V. SRINIVASA RAGHAVAN1*, VIDYA JAYASANKAR1,
C.P. SUJA2, M. BAREEN MOHAMED1
1

Madras Research Centre, ICAR-Central Marine Fisheries
Research Institute, 75 Santhome High Road, Raja
Annamalaipuram, Chennai, Tamil Nadu, India; 2Tuticorin
Research Centre, ICAR-Central Marine Fisheries Research
Institute, South Beach Road, Tuticorin, Tamil Nadu, India;
*vetvsr@gmail.com

M

antle tissue from the black lip pearl
oyster, Pinctada margaritifera was
cultured in vitro at 27–28°C using different
culture media, including Leibovitz L-15 and
sterilized sea water, along with supplements
such as foetal calf serum (10%) and yeast
extract
(0.1%).
Sterilized
seawater
supplemented with 0.1% yeast extract gave
best results in terms of cell proliferation and
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growth, and was therefore used as the
culture medium in subsequent experiments.
In the initial stages of culture, spherical cells
comprising of granular and agranular
epithelial cells and hyalinocytes were
observed
along
with
spindle-shaped
fibroblast-like cells. After about 11days of
culture, epithelial cells developed projections
and later formed pseudopodial cell networks
containing granulated cell clusters. Upon
maturation the granulated cells released their
granules, some of which exhibited a pinkish
purple hue resembling the inner shell layer of
the oyster. Periodic sub-culturing of mantle
cells was carried out to establish primary
cultures comprising of only granulated
epithelial cells containing coloured granules.
Cultures could be maintained for over 18
months in a viable condition. Cell viability
was determined to be 87% by the trypan blue
dye exclusion assay. In order to evaluate the
functional ability of cultured granulated
epithelial cells, nuclear beads were
incubated in culture medium containing
granulated epithelial cells to induce nacre
formation on the beads. Nuclear beads
incubated for 7 days induced nacre coating
on the beads, as evidenced by examination
of the bead surface by light and scanning
electron microscopy. Analysis by energy
dispersive X-ray analysis (EDAX) showed
increased levels of calcium and carbon,
compared to the control bead. Our study
shows that mantle epithelial cells in culture
retain the functional ability to secrete nacre.

AP OR 27
Zootechnical performance in larval
rearing of Penaeus vannamei fed with
different micro algal species in two
large-scale commercial hatcheries on
the east coast of India

Department of Marine Living Resources, Andhra University,
Visakhapatnam, Andhra Pradesh, India;
*pasupuleti9999@gmail.com

Z

ootechnical
performance
(survival,
growth and production) of P.vannamei
larvae fed with different micro-algal species
in two commercial hatcheries located at
Srikakulam (Hatchery 1) and Tuni (Hatchery
2) of Andhra Pradesh, India was studied
during the years 2014 – 2016. Over 1800
commercial larval rearing tank runs were
studied. The optimum initial stocking density
(ISD) of larvae was found to be 181 – 200
per litre. Larvae fed with a combination of
Chaetoceros sp. (main algae feed @0.14
million
cells/ml),
supplemented
by
Nannochloropsis sp. (0.07 million cells /ml)
fared better (40.5% survival) compared to the
larvae fed with Chaetoceros sp. alone
(@0.16million cells/ml) (38.9% survival).
Further, supplementation of Tetraselmis sp. (
@0.01 million cells/ml) to the combination of
algae viz., Chaetoceros sp., Nannochloropsis
sp., and Isochrysis sp. as feed ( @0.14, 0.07
and 0.02 million cells /ml respectively)
resulted in the best performance (45.8%
survival).
However, supplementation of
Isochrysis sp. (@0.02 million cells/ml) to the
algae
feeding
combination
did
not
significantly influence the production. Larval
survival was found to be higher (51.6%) as
against 44.83% and 36.4% in moderate and
high water exchange regimes respectively in
ISD 200 larva/ litre in rearing trials with a
minimum water exchange of 30 – 50% per
day. Out of the three feeding regimes
implemented,
the one with the minimum
feeding (feed increment @0.3g/MT./day)
yielded best results with highest survival 52%
against 45.83% with the moderate feeding
(feed increment @0.5g/MT./day) and 35.5%
with the high feeding (feed increment @0.7
g/MT/day) in ISD 200 larvae per litre.

V. SURENDRAN, P. JANAKIRAM*
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AP OR 28
Elemental differences in bivalve farm
sediments located in a tropical estuary
along the south west coast of India
K.S. MOHAMED, V.KRIPA*, GEETHA SASIKUMAR1, D.
PREMA, B. JENNI
ICAR-Central Marine Fisheries Research Institute, P.B.No 1603,
Kochi, India; 1Mangalore Research Centre of ICAR-Central
Marine Fisheries Research Institute, Mangalore, Karnataka,
India; *vasantkripa@gmail.com

T

he Indian backwater oyster Crassostrea
madrasensis and the green mussel
Perna viridis are farmed on trestles in
Kodungallur – Azhikode estuary. Bivalves
are known to promote bentho-pelagic
coupling through their filtration and excretion
of normal faeces and pseudo-faeces in
addition to channelizing algal protein to
animal protein. A study was undertaken to
assess impacts of farming through evaluation
of levels of elemental composition (N,C,H
and S) and C/N ratio in mussel and oyster
farm sediments and compare their seasonal
variation. Annual mean values of the
elements obtained through analysis of
sediments in a CHNS analyzer (elementer
EL Vario cube) showed higher elemental
composition at the oyster farm site compared
to the sediment values at control and mussel
sites. The results indicated that the
percentage N in sediment in oyster farming
site was significantly higher compared to
control and mussel farming site. The C/N
ratio in sediment did not differ significantly
among the three sites, annually. The C:N
ratio were 12.6, 10.91 and 11.75 for the
control, mussel and oyster sediments
respectively. Among the seasons, the premonsoon showed significant reduction in C/N
ratio in mussel site indicating higher
mineralization. This study indicates that
bivalve farming does not have negative
impacts on the sediment ecology. The fact

that there are no negative impacts on the
sediment chemistry suggests that trestle
faming of bivalves can be promoted in
estuaries. The paper presents and compares
the results obtained for seasonal and annual
variation of elements (N, C, H and S) and
C/N ratio in oyster and mussel farming sites.

AP OR 29
Water quality parameters, plankton
density and productivity status in
different
livestock-fish
integrated
farming system
KAMAL SARMA*, TARKESHWAR KUMAR,
SNATASHREE MOHANTYA, AMITAVA DEY
ICAR - Research Complex for Eastern Region, Patna, Bihar,
India; *kamalsarma6@rediffmail.com

L

ocation specific and resource based
integrated farming can be an important
avenue for improving livelihood and income
for marginal and poor farmers. Study on
integrated fish farming was carried out in 7
identical ponds (800 sq.m) of cattle-fish,
buffalo-fish, goat–fish, poultry–fish, pig-fish,
duck fish and a control (no manure was
applied) in institute farm. No supplementary
feeding was done in any of the treatments.
Six species ie. rohu (Labeo rohita), catla
(Catla catla), mrigal (Cirrhinus mrigala),
grass carp (Ctenopharyngodon idella), batta
(Labeo batta) and puthi (Puntius gonionotus)
were stocked in each pond at a stocking
density of 10,000 per ha. Each pond was
applied with manure similar to 100 kg.N per
ha per year. The pH of water in all the
integrations did not change significantly.
Oxygen level was maintained between 6 to 8
ppm. Alkalinity and hardness were within the
acceptable limit in all the ponds. Gross and
Net primary productivity was highest in Pig-3 -1
fish (0.28 and 0.19 gCm h ) followed by the
-3 -1
poultry-fish (0.24 and 0.18 gCm h )
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integration and lowest being in control (0.14
-3 -1
and 0.09 gCm h ). NPP and GPP for other
integrations did not change. Plankton density
per litre was recorded highest in pig–fish
integration followed by cattle fish and then
goat-fish in both dry and wet weight basis.
Heterotrophic bacterial count of pond water
under each integration was estimated during
winter and summer. The count was highest
in pig–fish integration during both the
3
cfu/ml
and
seasons
(2.05x10
4
2.06x10 cfu/ml) and the lowest was in control
3
4
pond (0.6x10 cfu/ml and 0.75x10 cfu/ml)
respectively. Results indicated that there are
no significant deteriorations in the water
quality under different integrations.

AP OR 30
Influence of exogenous plant growth
regulators on growth, photosynthetic
pigments and bud formation in red
seaweeds
A. ANURAJ1*, AJIT ARUN WAMAN1, CHANDRA
PRAKASH2, M. VIJI1, N.K. CHADHA2, S. DAM ROY1

following antibiotic, detergent and betadine
treatments after the removal of epiphytes.
Better weight gain, daily growth rate,
photosynthetic
pigment
contents
and
formation of lateral buds was promoted in
seawater based media at 50% in the axenic
seaweed explants under study. Plant growth
regulators added to this medium stimulated
explant growth as well as photosynthetic
pigments and bud formation in cultures
supplemented with kinetin (0.5 mg/L) in
combination with IAA beyond that of control
in G. crassa. In G. foliifera explants,
treatments that were effective included 50%
seawater media supplemented with kinetin
alone and in combination with IAA. Among
this, kinetin supplemented alone at 0.75
mg/L showed better growth, photosynthetic
pigments and lateral bud formation. These
results provide evidence that kinetin have a
stimulatory effect in the invitro culture of
axenic red seaweed explants growth,
photosynthetic pigments and lateral bud
formation. The synergistic action of cytokinin
and auxin also showed positive effect on
explants.

1

ICAR-Central Island Agricultural Research Institute, Port Blair,
Andaman and Nicobar Islands, India; ICAR-Central Institute of
Fisheries Education, Mumbai, Maharashtra, India;
*anuraj4ciari@gmail.com

T

he study was carried out to find the effect
of phtyoregulators, cytokinins either
singly or in combination with an auxin on
growth, photosynthetic pigments and lateral
bud formation in in vitro cultures of red
seaweeds.
The
experimental
model
consisted of axenic sterile explants of
Gracilaria crassa and G. foliifera cultured in
vitro using seawater media supplemented
with cytokinins (0.25 mg/L to 0.75 mg/L) viz.,
Kinetin, 6-Benzylaminopurine (6-BAP) and meta-topolin alone or in combination with
Indole-3-acetic acid (IAA) (0.2 mg/L).
Seaweed segments were made axenic

AP OR 31
Evaluation of live Wolffia globossa
versus formulated feed on growth and
survival of Labeo rohita fry in relation to
days post-hatching age
ARUN B. PATEL*, MANMOHAN KUMAR, HIMANSHU
PRIYADARSHI, PRADYUT BISWAS, PRAMOD K.
PANDEY
College of Fisheries, Central Agricultural University,
Lembucherra, Tripura, India; *arun.b.patel@gmail.com

E

fficacy of on-farm grown live Wolffia
globossa (LW,average length 688 µm
and average width 317 µm; crude protein
28%) and formulated feed (FF; 28% crude
protein; average particle size: 224 µm) were
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evaluated on godrowth and survival of 8, 13,
18 and 23- days post- hatching (dph) Labeo
rohita (rohu) fry under laboratory conditions.
The rohu fry of each designated dph age of
same-batch bred population were stocked
randomly in six ground-water filled-glass
aquaria (60 cm x 30 cm x 30 cm) in
staggered manner, three of which received
LW while the other three received FF
(feeding frequency 75-150% of biomass d
1
and feeding frequency 2-3 times a day). The
survivals of rohu fry during rearing up to 40dph were significantly lower (p<0.05) with LW
(2-49%) compared to those with FF (6992%), respectively. Markedly high mortalities
of 8-15-dph old rohu fry were observed
during initial 5-10 days of stocking and robust
correlations between survivals of different
age groups at 40-dph and initial age
2
2
2
(r =0.94), length (r =0.87), weight (r =0.70),
2
mouth gap width (r =0.84) and mouth gap
2
length (r =0.82) at the time of stocking were
evident for fry fed on LW implying, strong
influence of size restriction on the survival.
But, no such prominent correlations between
2
survival and these variables were evident (r :
0.31-0.44) for FF-fed groups indicating
relative absence of initial size restrictions on
survival. Notably, survivals of FF-fed fry in
post 40-dph-till 60-dph rearing increased
remarkably and became at par to those with
FF-fed respective groups. Furthermore, rohu
fry of different dph-age fed with LW exhibited
1.1-1.9-fold higher final mean weights and
1.3-4.3-fold higher specific growth rates than
their respective counterparts fed with FF.
The results indicated that feeding three-week
old rohu fry with LW may not only reduce the
feed cost but may potentially also shorten the
rearing period of rohu fry without impacting
survival.

AP OR 32
Action of digestive enzymes in larval
growth of the sebae clownfish
Amphiprion sebae
BOBY IGNATIUS1*, M.S. VISHNU NAIR1, D. LINGA
PRABHU1, SHERRY ABRAHAM2
1

ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; 2ICAR – Central Institute of Fisheries Education,
Versova, Mumbai, Maharashtra, India; *bobycmfri@yahoo.co.in

P

rotease, amylase and lipase activity in
the larval development stages of
Amphiprion sebae was assessed. The larvae
from the first day hatch till day 21 was
considered for the analysis. Thrust was given
to assess the variation in specific enzyme
activities of all the three enzymes during the
study period. Special attention was given to
relate the enzyme activity to that of the
metamorphosis of the A. sebae. The larvae
from day one after hatching were fed with
Brachionus plicatilis enriched with Chlorella
marina and enzyme activity was recorded.
The protease level for the initial day was
-1
recorded to be 37.38 U.mg followed by
-1
-1
73.54 U.mg in day four 152.86 U.mg by
st
day 6 and by the 21 day the protease level
-1
showed a maximum of 194.51 U.mg . The
protease activity was noted to be directly
proportional to that of the growth of the fish.
-1
Amylase had an initial increase (6.29 U.mg )
which then reduced from day 4 onwards
-1
-1
(5.29 U.mg on day 4, 4.37 U.mg on day 6
-1
and by day 21 it was 2.78 U.mg ) which
marked an inverse proportion to that of fish
growth. Lipase activity on day one was 5.68
-1
U.mg , which then gradually increased by
day 4. Increase in lipase activity from day 4
-1
-1
(13.06 U.mg ) to day 9 (54.39 U.mg ) was
due to the development of exocrine pancreas
and due to the metamorphosis. Thereafter
the lipase representation was alternated with
-1
-1
high (67.91 U.mg for day 12, 84.31 U.mg
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for day 15) and lower values (39.84 U.mg
-1
for day 18, 76.45 U.mg for day 21). Average
dry and live weights recorded on different
sampling days had shown exponential
growth of A. sebae. The dry weight for day 1
was noted to be 0.86 mg and the wet weight
st
1.37 mg. By the 21 day the wet and dry
weights were 26.97 mg and 21.42 mg
respectively. The SGR recorded was 0.142
-1
mg.day . From the results it is concluded
that the enzymes concentration and activity
are directly dependent on the metabolic
changes linked to metamorphosis of A.
sebae.

AP OR 33
Grow out culture of marine ornamental
fishes in open sea cages and
comparative analysis of growth vs
laboratory reared fishes

length, standard length and colour were
assessed every 15 days. The study revealed
that growth of fishes reared in sea cages
were significantly higher (p<0.05) than the
laboratory reared fishes and reached 70 to
80 mm whereas the laboratory reared fishes
reached size of 30 to 40 mm. Hence the
study recommend that rearing of hatchery
produced juveniles in open sea cages is an
effective method for raising fishes to
marketable size gonadal maturation and
development of quality broodstocksin short
period.

AP OR 34
Culture of Diaphanosoma celebensis, a
brackishwater cladoceran as potential
live substitute for artemia nauplii for
aquaculture

K. MADHU*, REMA MADHU, M.T. VIJAYAN, M.P.
MOHANDAS

REMA MADHU*, K. MADHU, KAJAL CHAKRABORTY,
P. VIJAYAGOPAL, K.S. DANA, M.T. VIJAYAN, M.P.
MOHANDAS

ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *kmadhu30@rediffmail.com

ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *rema.madhu@rediffmail.com

M

E

arine ornamental fish
plays an
important role in interior decoration and
aquarium keeping has become the second
popular hobby in the world. In recent years,
breeding, culture and growout culture of
marine ornamental fishes is gaining more
importance and its culture is a rewarding
industry. However grow out culture of
hatchery raised juveniles to marketable size
is a matter of concern and it takes 6 to 9
months under laboratory condition. Hence
the present study was aimed to enhance
growth and colour by rearing it in open sea
cages. Hatchery
produced 50 nos. of
juveniles of A.ocellarisof size 10 to 15 mm
were stocked in 1 meter dia GI cages in the
sea and in 300L FRP tanks in laboratory
conditions for a period of 3 months. The total

fficacy of Diaphanosoma celebensisas a
live substitute for artemia nauplii in larval
rearing of marine fishes were evaluated.
D.celebensis isolated form brackishwater
areas off Kochi was maintained as stock at
22 ppt and 28°C using Nannocloropsis
oculata and Chaetoceros gracils as feed.
The neonate production, average size and
life span on feeding with different microalgae
under stock culture were evaluated to
substantiate its massculture. Average life
span varied between 13 to 19 days in
different algae. The neonate production was
comparatively higher when fed with
C.calcitrans with a mean production of 24
nos/individual during 15 days of life span,
whereas in Isochrysis galbana, it was 20 nos
for 14 days of lifespan. In the case of N.
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oculata, Chlorella marina, and Tetraselmis
chuii the mean neonate production was 19,
17, and 16 for a life span of 19, 12 and 17
days, respectively.The neonates released
per individual at a time varied between 3 to 6
nos at a time gap between of 2.5 to 4 days
and the length varied between 301 to 512
micron depending upon algaldiets. The study
revealed that N. oculata and T. chuii can be
used as the suitable algae for stock culture
maintenance of
D. celebensis under
laboratory condition whereas C. calcitrans
and I. galbana are the most suitable diets for
its mass culture owing to higher neonate
production in short period. Biomass
th
production in its mass culture at 17 day in
C. calcitrans varied between 1.4 to 1.5gm/L
and its biochemical profiling revealed 6.54%
of EPA and 0.89% of DHA. Evaluation of D.
celebensis in larval rearing of Amphiprion
th
percula from 8 day of post hatch revealed
that D. celebensis can be effectively used a
live substitute in complete replacement of
artemia nauplii with a larval survival of 90 to
95%.

AP OR 35
Digestive
and
metabolic
enzyme
activities of snubnose pompano,
Trachinotus blochii (Lacepede, 1801)
fed with different levels of dietary
protein
D. LINGA PRABU1*, SANAL EBENEEZAR1, S.
CHANDRASEKAR2, P. SAYOOJ1, P. VIJAYAGOPAL1
1

ICAR-Central Marine Fisheries Research Institute, Kochi, India;
Mandapam Regional Centre of ICAR-Central Marine Fisheries
Research Institute, Mandapam Camp, Tamil Nadu, India;
*prabufnbp@gmail.com

The fingerlings of snubnose pompano with
the size range of 16-18 g were randomly
distributed in four treatment groups treated
as T1, T2, T3 and T4 with each of three
replicates. Four experimental diets were
prepared with 35%, 40%, 45% and 50%
crude protein (CP) with 10% crude fat. The
fish were fed to apparent satiation twice daily
(10:00 and 16:00 hrs). At the end of the
experiment, the fishes were sampled to
analyse the growth parameters and
thereafter two fish from each replicate were
sacrificed to study the digestive and
metabolic enzymology. There was significant
difference in weight gain (%), Specific
Growth Rate (SGR) (%) and Feed Efficiency
Ratio (FER) of different experimental groups
(p<0.05). The maximum weight gain (%) and
SGR (%) was noticed in T2 group. Higher αamylase and lipase activities were noticed in
T1 group and least activities were observed
in T4 treatment group. In case of protease
maximum and minimum activities were found
in T3 and T1 groups respectively. Aspartate
aminotransferase
(AST)
and
alanine
aminotransferase (ALT) activities showed an
increasing trend as the protein content of diet
increases and the maximum activity was
observed in T4 group. After analyzing all
parameters related to growth, digestive and
metabolic enzyme activities, the feed with
40% CP, 10% crude fat performed better
than rest of the experimental diets and based
the on the polynomial regression analysis of
SGR and WG (%), it was predicted that the
protein content in the range of 39.5-42.6% is
adequate for snubnose pompano.

2

N

inety days feeding experiment was
conducted to study the digestive and
metabolic enzyme activities and growth
performance of snubnose pompano in
response to different levels of dietary protein.

AP OR 36
Effect of natural and artificial periphytic
modules in biofloc based shrimp
culture of Penaeus vannamei
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M. SUNDARAM, A. PANIGRAHI*, C. SARANYA, R.
ARUMUGAM, J. SYAMA DAYAL, P.S. SHYNE ANAND
ICAR-Central Institute of Brackishwater Aquaculture, R. A.
Puram, Chennai, Tamil Nadu, India; *apanigrahi2k@gmail.com

A

120-day experiment was conducted to
compare the efficiency of two different
substrates (natural and artificial) in biofloc
system
for
improving
zoo-technical
performance, water quality, microbial load
and periphyton quantification.
The
experiment consists of 4 biofloc treatment
groups with natural substrate such as,
bamboo (NS1), sugarcane bagasse (NS2);
artificial substrate (polyvinyl chloride mat
(AS1), agricultural shed net (AS2) and a
control group without any substrate. The
experiment was carried out in 500 L FRP
tanks with constant aeration. P. vannamei
juveniles (0.256 g) were reared at a density
3
of 100 no/m . In the biofloc treatments, C/N
ratio was maintained at 10:1 by manipulating
carbon throughout the experimental duration.
The results of the experiment revealed that
the growth performance and survival of P.
vannamei in the entire treatments group
were significantly higher than the control.
Higher average body weight (ABW) was
recorded in NS1 (19.84±1.40 g) and NS2
(22.33±0.08 g), followed by artificial bioflocperiphytic modules AS1 (13.07±0.58 g), AS2
(15.48 ± 1.01g) and control (8.53 ±0.07 g).
Similarly the survival rate was also higher in
the natural and artificial biofloc periphytic
modules (BFPM) system (80 – 92%) than
control (55 - 66%). The TAN-N, NO2-N and
NO3-N level was significantly lower (p<0.01)
in the NS2, NS1 and other biofloc-periphytic
module groups when compared to control.
THB load was significantly (p<0.05) higher in
natural and artificial periphytic modules than
control rearing medium. But, total vibrio
count was significantly lower in BFPM based
rearing water samples than control.
Quantitative
analysis
of
periphytic

substances were found to have significantly
higher ranges of autotrophic index,
a
chlorophyll , dry mater (DM), and ash free
dry mater (AFDM) in NS (1&2) than artificial
periphytic modules (p<0.001).The results
conclude that natural biofloc with periphytic
substrates showed better performances in
growth, water quality and microbial load.

AP OR 37
Nursery rearing of Penaeus vannamei in
biofloc
system
with
inoculum
preparation using different carbon
source
C. SARANYA, A. PANIGRAHI*, K. AMBIGANANDHAM,
M. SUNDARAM, RASMI R. DAS, A. SARAVANAN,
RAJESH PALANISAMY, C. GOPAL
ICAR-Central Institute of Brackishwater Aquaculture, R. A.
Puram, Chennai, Tamil Nadu, India; *apanigrahi2k@gmail.com

A

45 days experiment was conducted to
evaluate the efficiency of different carbon
source for biofloc generation, and its
influence on the shrimp zoo-technical and
immunomodulatory activity. Five different
treatment groups were established with the
different mixture of carbon sources and
fermented inoculum along with a control
group (without any carbon supplementation):
Ricebran+
Probiotic
(T1),
Ricebran+Molasses+Probiotic
(T2),
Multigrain+Ragi+Probiotic (T3), Soyameal +
Probiotic (T4) and Molasses+Probiotic (T5).
The fermented inoculums with different
carbon sources were applied to all the
treatment tanks except control in order to
generate biofloc in the system. P. vannamei
(0.05±0.001 g) were stocked @1600 shrimp
-2
m in one ton tanks. The result revealed that
biofloc treatment groups showed highest
growth performance than the control
(0.21±0.04 g), and the highest ABW
(average body weight) was recorded in T2
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(0.61±0.04) followed by T1 (0.41±0.06), T3
(0.40±0.04), T5 (T5-0.40±0.01) and T4
(0.33±0.03). All biofloc treatment exhibited
the survival rates ranging from 79.6 to 81.5%
with no significant differences between
treatments than that of the control (62.15%).
Significant
difference
(p<0.05)
were
observed in TAN, nitrite, nitrate, TSS,
alkalinity between the treatment and the
control. The mRNA expression analysis of
six immune genes including crustin,
lysozyme, penaedin, bgbp, SOD and 2
metabolism related gene (trypsin and
chymotrypsin) expression were analysed
which showed higher fold expression was
observed in the biofloc treatment groups than
that of the control. The result concludes that
all the biofloc treatments were better in water
quality, growth performance, survival and
immunomodulatory activity.

AP OR 38
Trial culture of Litopenaeus vannamei
in Puduveypu, Kerala with biofloc
technology using locally available
nutrient sources
C.H. AJAS MIRAJ1*, MITHUN SUKUMARAN2, C.T.
AMAL1, RAGHI RAPPAI1, K. DINESH1
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; 2Department of Aquatic Biology, Kerala,
University,Trivandrum, Kerala, India; *liveajaz@live.com

A

quaculture is a rapidly growing food
production sector in the world. Increasing
trend of adopting intensive farming practices
has resulted in poor environmental qualities
and associated issues. As the human
population
continues
to
grow,
food
production sectors such as aquaculture will
need to expand in an eco-friendly and
sustainable manner in order to preserve the
environment and natural resources. So,
aquaculture strategies that minimize the

usage of natural resource like land and water
with a sustainable perspective coupled with
economic viability are required. One of the
eco-friendly aquaculture systems adhering to
the above conditions is the Biofloc
technology (BFT). BFT is a technique
enhancing water quality in aquaculture
through balancing Carbon and Nitrogen ratio
in the system. It has become a popular
technology in the farming of L. vannamei
around the world. In the present study, four
FRP tanks with the capacity of 500 L were
used with two treatments and one control
each for culture of L. vannamei for a period
of three months. In each tank, 30 shrimp
juveniles were stocked; having an average
TL of 5.6±0.2 cm. Biofloc tanks were well
aerated and maintained with rice flour and
wheat bran. The water quality parameters
viz., Nitrite, NH3, pH, and salinity were
monitored throughout the culture period.
Periodical water exchange was carried out in
the control tanks while in the treatment tanks,
no water exchange was given. The
experimental animals were fed thrice in the
treatment tanks while in the control tank
conventional feeding was practiced, which
included four feedings per day depending on
the percentage biomass. After the rearing
period, growth parameters (length and
weight), SGR and Normailized Biomass
Index (NBI) were recorded. The first
treatment with rice flour as the nutrient
source was found to be the most promising
compared to the other treatments and the
control.

AP OR 39
Growth
performance
of
milkfish,
Chanos chanos larvae fed with different
micro-particulate feeds during hatchery
rearing
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T. SIVARAMAKRISHNAN*, ARITRA BERA,
S. BALACHANDRAN, K.P. KUMARAGURUVASAGAM
ICAR-Central Institute of Brackishwater Aquaculture, Santhom
Road, Chennai, Tamil Nadu, India; *sivaraman@ciba.res.in

A

suitable micro-particulate feed is critical
for attaining optimal growth and survival
% after weaning finfish larvae from live
feeds. A 30 day feeding experiment was
conducted in triplicates for testing two
indigenous larval micro-diets (F1 and F2)
and commercial larval feed (F3) for milkfish
larval rearing. The nutritional composition of
two experimental larval feeds was crude
protein (CP) and crude lipid (CL); 42% and
9%, 38% and 7%, respectively; the CP
content of commercial larval feed was 45%.
Experiment was conducted in nine circular
mesh basket floated inside outdoor FRP tank
(capacity, 1t). Milkfish larvae, 18 dph
(0.15±0.05 g) stocked at a density of 100
larvae/ basket were fed at 10% body weight
twice daily. At the end the feeding trail, the
survival (%) was estimated between 90 and
95% in all the treatments. The highest final
avg. body wt., total length and specific
growth rate in F3 were 1.87±0.21 g, 7.5±1.2
cm, 8.67±0.36 respectively, followed by F2
and F1. Feed efficiency (FE) and protein
efficiency ratio (PER) were similar among the
different treatments. The feed conversion
ratio (FCR) showed significant effects
(p<0.05) in relation to the feed treatments. A
better FCR (0.78) was observed in F1 which
had 38% protein and it was higher (1.1) in
feed F1 which had 42% protein.
The
hepatosomatic
index
(HSI)
and
visceralsomatic index (VSI) values increased
with the decreasing dietary protein and lipid
level. The crude lipid content (13.4%) of
milkfish fry fed diet F3 was significantly
higher (p<0.05) from other treatments.
Although a higher feed conversion was
obtained with the commercial feed (F3) as
compared to indigenous larval feeds (F1 and

F2), the overall growth performance was
superior with indigenous micro-particulate
feeds. The relatively lower feed cost and
higher growth performance indigenous larval
feeds indicates that it is a potential
alternative to commercial feed for larval
rearing of milkfish. Further studies are
required for optimization of larval nutrient
requirements and feed management practice
to further reduce the feed cost and enhance
the returns.

AP OR 40
Selective breeding of freshwater prawn
Macrobrachium rosenbergii for faster
growth in India: Status and way forward
BINDU R. PILLAI1*, P.L. LALRINSANGA1, R.W.
PONZONI2, H. L. KHAW3, K.D. MAHAPATRA1, D.
PANDA1, S. MOHANTY1, G. PATRA1, N. NAIK1, H.
PRADHAN1, B. MISHRA1, J.K. SUNDARAY1
1

ICAR-Central Institute of Freshwater Aquaculture,
Kausalyaganga, Bhubaneswar, Odisha, India; 2Departamento de
Produccion Animal y Pasturas, Facultad de Agronomia Avenida
Garzon 780, Sayago, 12900 Montevideo, Uruguay; 3WorldFish,
Jalan Batu Maung, Batu Maung, 11960 Bayan Lepas, Penang,
Malaysia; *bindupillaicifa@gmail.com

F

amily based selective breeding of giant
freshwater prawn (GFP), Macrobrachium
rosenbergii,was initiated in 2007 by ICARCentral Institute of Freshwater Aquaculture
(ICAR-CIFA), Bhubaneswar, Odisha in
collaboration with WorldFish, Malaysia. A
base
population
for
selection
was
established by using a full three by three
diallel cross among geographically distant
populations from three states, namely,
Gujarat (Northwest), Kerala (Southwest) and
Odisha (East) in India. Selection for harvest
body weight was carried out for the first three
generations using BLUP (Best Linear
Unbiased Prediction) selection methodology.
From generation four onwards, within family
selection was implemented. On farm testing
rd
th
of 3 and 4 generation of the improved
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strain conducted in Odisha revealed its
superior performance. The cumulative
selection response up to generation five was
14.9%. The selection programme is
continuing at ICAR-CIFA under an in-house
project. Now, the faster growing strain need
to be distributed to the GFP hatcheries for
further dissemination. However, rapid
expansion of farming of Litopenaeus
vannamei in India since 2009 led the GFP
hatcheries to shift production to vannamei
seed. Many hatcheries also closed down due
to lack of demand of seed. Considering the
above situation, the way forward in
dissemination is to identify hatcheries that
are still in operation and encourage them to
become the multiplication centers for this
improved strain, which will supply improved
seed to farmers. However, many hatcheries
that are in operation are backyard type
hatcheries and are not interested to take up
the task. Therefore, strong institutional
support and financial incentives need to be
provided to the selected hatcheries for
undertaking seed production using improved
stock. Further, concerted efforts from all
stakeholders starting from policy makers,
research
organizations,
developmental
agencies, hatchery operators and scampi
farmers are needed to chalk out a strategy
for the revival of farming of this species.

AP OR 41
Development
of
aqua-agroforestry
model for coastal areas of south
Gujarat
M.B. TANDEL, S.M. PATEL, D.P. PATEL, M.H.
AMLANI*
College of Forestry, ASPEE College of Horticulture and Forestry,
Navsari Agricultural University, Navsari, Gujarat, India;
*maulik.harishbhai@gmail.com

D

andi, in Navsari district, is a small village
on the western coast of Gujarat state.
Aqua Agroforestry model was implemented
on coastal area of Dandi village with a view
to do fresh water fish rearing through rain
water harvesting from nearby streams. The
ponds and land of private famers was used
to work on public private partnership. The
existing ponds were scrapped for better
water storage. The soil was reclaimed by the
process of leaching and application of lime.
The fresh water was lifted up from nearby
stream every year in monsoon season for
fresh water rearing of fish viz., Catla, Rohu,
Mrigal and Grass carp in all the ponds. The
fish production was 1246 kg, 950 kg and
6506 nos. during the years, 2013-14, 201415 and 2015-16, respectively from a culture
2
area of 14092 m . To develop an
Agroforestry model important tree species
that can easily grow on coastal area viz.,
Australian
Acacia,
Terminalia
arjuna,
Mahogany, Casuarina and Melia were
planted in the field. In kharif season trials
GNR-3, GNR-2, Jaya and Gurjari varieties of
rice were cultivated. The production of rice
was 4005 kg, 5025 kg and 4350 kg during
year 2014-15, 2015-16 and 2016-17,
respectively from 1.102 ha of land. The
various vegetable crops viz., Okra, Pigeon
Pea, Bottle Gourd, Bitter gourd were planted
on the bunds of ponds in monsoon season.

AP OR 42
Growth comparison of pacific white
shrimp, Litopenaeus vannamei (Boone,
1931) in earthen ponds and in
polyethylene lined ponds at Gujarat
C.B. VIRAL*, V.T. KETAN, P.V. PARMAR, H.V.
PARMAR, H.L. PARMAR
College of Fisheries, Junagadh Agricultural University, Veraval,
Gujarat, India; *viralbajaniya@gmail.com
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acific
white
shrimp
(Litopenaeus
vannamei) farming in Gujarat state has
recorded remarkable growth during the last
8-10 years. The present study was carried
out at Navasari, Gujarat to find the growth
performance of Pacific white shrimp in
earthen and in polythene lined pond. Pacific
white shrimp were reared in four earthen
ponds and four polyethylene lined ponds of
0.75 hectare size. The post larval stage 15
2
was stocked @37±3 shrimp/m . Shrimp were
fed with commercial pellet feed only. The
salinity of water during the culture period of
165 days was 22-25 ppt. The average yield
in the earthen ponds was 7102.8±126.8
kg/pond, while in the polyethylene-lined
ponds the yield was 7991.8±153.4 kg/pond.
Temperature, dissolved oxygen, salinity,
alkalinity and hardness were not significantly
different. The amount of plankton, especially
blue-green algae, diatoms, zooplanktons
were higher in the polyethylene-lined ponds
than in the earthen ponds throughout the
culturing period. It can be concluded that use
of polyethylene lined ponds for culture of
pacific white shrimp would solve certain
problems such as seepage in sandy soil,
water quality issues and disease outbreaks,
which are often seen in this area.

AP OR 43
Effects of certain drugs on growth
performance and survival of implanted
freshwater pearl mussel, Lamellidens
marginalis during indoor rearing
SWETA PRADHAN1, SUSHREE SANGEETA DEY2,
SWAPNARANI SAMANTARAY2, SHAILESH
SAURABH1*
1

ICAR-Central Institute of Freshwater Aquaculture,
Kausalyaganga, Bhubaneswar, Odisha, India; 2College of
Fisheries, Rangailunda, Berhampur, Odisha, India;
*ssaurabh02@rediffmail.com

T

he freshwater mussel, Lamellidens
marginalis is one of the important
freshwater pearl producing bivalve molluscs
in India. After implantation of biocompatible
nucleus into the mussel cavity, antibiotic is
applied as a prophylaxis measure. A 60 days
indoor experiment was conducted to
evaluate the effects of certain drugs on
growth performance of freshwater mussel
after implantation. Healthy mussels (average
length- 83.82 mm; average weight-54.72 g)
were implanted by using bio-compatible
designer nuclei by mantle cavity insertion
method. They were equally distributed in 35
litres aquarium tanks (n=10) in duplicate.
Four treatments (T1-T4) of experimental
drugs like tetracycline, vitamin B complex
and
dexamethasone
were
applied
individually and in combination. All the tanks
were kept in aerated condition. The dosage
of drugs were selected and administered at a
regular interval of 7 days after complete
water exchange. However, in T1 the
application of drugs (tetracycline) was
stopped after 14 days, which act as control.
The physico-chemical parameters were
monitored during culture period. The growth
and survival of the mussels was monitored
every 30 days.
Highest survival was
recorded in T1 (100%) followed by T3 (90%)
(p<0.05) as compared to T2 (70%) and T4
(80%). The SGRw and percent weight gain
was significantly (p<0.05) higher in T1
compared to other treatments. The study
shows that there is a possibility of using
certain drugs individually or in combination in
freshwater mussel after implantation, which
could help to improve growth and survival of
mussels during culture. However, further
study is required to know the effect of these
drugs on the secretion of nacre and duration
of pearl formation in indoor system.
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AP OR 44
Evaluation of dhaincha (Sesbania
aculeata) seed as a non-conventional
feed ingredient in rohu, Labeo rohita
fry
K.C. NAYAK, S.C.RATH*, K.N. MOHANTA, S.S.GIRI
ICAR-Central Institute of Freshwater Aquaculture, Bhubaneswar,
Odisha, India; *scrathcifa@yahoo.com

D

aincha (Sesbania aculeata) is a potential
green manure and widely cultivated
across India. The seed is rich in protein
(30%) and energy (4.6 kcal/g) and has
potential use as a non-conventional fish feed
ingredient. A 60 days indoor experiment was
conducted to evaluate its safe level of
incorporation and its effect on survival,
growth and nutrient utilization in rohu fry.
Five iso-nitrogenus diet (F1-F5) were
developed incorporating Sesbania seed at 0,
20, 40, 60, and 80%, respectively with
ground nut oil cake and rice bran as coingredients. Labeo rohita fry (0.3 g) were
reared in 140 L cement cistern in triplicate
with 65 fry in each tank. All the tanks were
under aeration. Fish were fed ad libitum, two
times a day. Uneaten feed was siphoned out
after 2h of each feeding. Routine physicochemical parameters were monitored at
weekly interval. Sampling for growth and
survival was done every 30 days. At the end
of the experiment it was found that there is
no significance difference (p>0.05) between
the survival rate (95-96%) among the groups
(F1-F3). However, the survival rate declined
(87-91%) significantly (p<0.05) in F4 and F5.
Weight gain (187-193%) and SGR (1.7) were
similar (p>0.05) in F1-F3 feeding groups, but
significantly less (159-171%) and (1.3-1.5)
respectively in F4 and F5 groups. The FCR
in F2 and F3 was significantly lower (1.7)
among all the dietary treatments (p<0.05).
PER was significantly higher (p<0.05) in F2

and F3 (2.1) than all other feeding groups
(1.7-1.9). The DM digestibility and apparent
protein digestibility at 40% level incorporation
(F3) was significantly (p<0.05) higher in F3
group. Hence the study shows that there is
scope to incorporate un-processed dhaincha
(S. aculeata) seeds in the carp feed up to
40% level with groundnut oil cake and rice
bran as co-ingredients.

AP OR 45
Zero
water
exchange
device:
Successful hatching and larval rearing
of climate resilient minor carp, Labeo
dyocheilus
S.G.S. ZAIDI*, N.N. PANDEY, A.K.SINGH
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; * sgszaidi@hotmail.com

L

abeo dyocheilus is an indigenous medium
sized minor carp, inhabiting upland
streams and rivers at an elevation of 400-800
m. DCFR, Bhimtal developed breeding and
seed production protocol of this species and
used for field experimentation as climate
resilient species for mid-altitudinal region
(1000-1600 m) of Himalaya. Generally, one
liter of water is required for egg incubation
and production of 10 spawn in re-circulatory
carp hatchery. Hence, huge quantity of water
(10000 L for 1 lakh spawn) is required for
seed production. A device was developed
with glass aquaria having dimension of
90x45x60cm and water holding capacity of
120-150 litres equipped with bottom sand
and gravel bed. Gravel bed was matured
with nitrifying bacteria and continuous
circulation of water was maintained by a
power-head pump. One litre (40,000 nos.) of
fertilized eggs were placed in the device and
incubated for 72 hours. Water quality was
monitored and recorded and were within
permissible
limits.
Dissolved
oxygen
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(>7mg/L) and ammonia (< 0.05 mg/L). Water
0
temperature was maintained at 18-22 C
during egg incubation. About 80-92%
hatching and 83-96% survival was achieved
in comparison to 78-82% hatching rate and
60-78% survival in circular hatchery. It was
calculated that 300 spawn can be produced
by using 1 liter of water (330 L for 1 lakh
spawn) with zero water exchange hatching
device. The same device was used for
rearing of spawn upto fry stage for 21 days
which achieved uniform growth of the fry with
84-90% survival. It is suggested that the
system can be refined for use in small
hatcheries for other species of hilly region.

AP OR 46
Transportation of orange spotted
grouper,
Epinephelus
coioides
(Hamilton, 1822) fingerlings: Stress
response to different packing densities
BIJI XAVIER*, SEKAR MEGARAJAN, RITESH
RANJAN, SIVA PONNAGANTI, BISWAJIT DASH,
SHUBHADEEP GHOSH
Visakhapatnam Regional Centre ICAR-Central Marine Fisheries
Research Institute, Vishakhapatnam, Andhra Pradesh, India;
*bijicmfri@gmail.com

F

ish seed transportation is an inevitable
procedure in aquaculture practices;
mostly it is from hatchery to grow out culture
site, which may give stress. Estimation of
water quality, metabolic and biochemical
parameters are ideal indicators of stress and
thereby packing density of the fish seed
should be optimized during transportation.
The effect on stress parameters during
transportation of grouper fingerlings with
different packing density was investigated
with the objective to optimize the packing
density. Initial trials were conducted with
grouper fingerlings of 3.0 g in two sets at
different packing densities of 5, 10, 15 and

20 nos/l and 25, 50, 75 and 100 nos/l. In the
first set, fingerlings achieved 100% survival
after 24 h of transportation whereas mortality
was observed in the second set at packing
density of 75 and 100 nos/l after 3 h of
transportation. Therefore, for evaluating
stress response, different packing densities
used were 20, 30, 40 and 50 nos/l. Orange
spotted grouper fingerlings (weight 3.0±0.2 g
& length 6.0±0.2 cm) were packed in sealed
double layer oxygen packed polythene bags
(ratio H2O:O2=1:3) at the above densities.
The packed fishes were transported by road
from hatchery to the farming site for a total
duration of 6 h and both tissue and water
samples were collected for the estimation of
stress parameters during the transportation.
The whole body glucose level and the
activities of key metabolic enzymes (LDH,
AST and ALT) was significantly (p<0.05)
higher at the highest packing density. Water
quality parameters viz., pH, DO, CO2 and
TAN were significantly different at different
packing density (p<0.05) during the
transportation. However, in our study none of
the measured stress parameters led to
mortality of the fingerlings in any of the
packing densities during the transportation. It
is concluded from the present study that
grouper fingerlings of 3.0 g average weight
with packing density of 50 nos/l survived
(100%) the transportation stress for 6 hrs.

AP OR 47
Growth performance of grass carp
(Ctenopharyngodon idella) in rainfed
pond infested with Hydrilla under
polyculture system
P.E. SHINGARE*, S.S. GANGAN, S.D. PATIL,
S.B. SATAM
Taraporewala Marine Biological Research Station, Dr. B.S.
Konkan Agril. University, Bandra (East), Mumbai, Maharashtra,
India; *prakashshingare@gmail.com
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S

everal experiments have been conducted
under the agro climatic condition of north
coastal zone of Maharashtra to assess the
fish productivity of freshwater ponds by
adopting different culture techniques. Many
of the farmers had introduced hydrilla for
providing shelter and hide out for the giant
freshwater prawn culture. Few farmers
cultivate Lotus species along with fish as an
additional source of income. In this region,
there number of fish ponds which are
infested by the aquatic weeds like Hydrilla,
Vallisneria, Najas, Typha and Lotus Species.
Manual or mechanical eradication is not
possible to remove all the weeds as the cut
parts or the spores may germinate again
which may lead to new growth. Experiment
was therefore conducted to observe growth
of grass carp (Ctenopharyngodon idella)
under polyculture trial in rainfed pond
infested with hydrilla. The other species such
as Indian major carps, Asian sea bass and
tilapia were cultured along with grass carp.
The growth of grass carp was very fast
(1.00–2.30 kg) compared to other species
(0.25–0.80 kg). The increase in additional
productivity was 365.714 Kg/ha. The
conversion ratio of fish biomass to feed was
1:0.92. It is concluded that culture of grass
carp (C. idella) under polyculture was useful
for the eradication of hydrilla with
concomitant increase in production from the
pond.

AP OR 48
Indigenous formulated quality feed for
vannamei
farming:
ICAR-CIBA
Vannamei plus , a cost effective option
for Indian shrimp farmers
K. AMBASANKAR*, C. GOPAL, J. SYAMADAYAL, K.P.
KUMARAGURU VASAGAM, K.P. SANDEEP, K.
RAMACHANDRAN, K.K. VIJAYAN

ICAR-Central Institute of Brackishwater Aquaculture, R.A.
Puram, Chennai, Tamil Nadu, India;*ambasankar@ciba.res.in

T

he Pacific white shrimp, Litopenaeus
vannamei has become the most sought
after shrimp species by the shrimp farming
community in India ever since this species
has been introduced in 2009. Feed and its
management continue to be the major
recurring cost and often accounts for 50-60%
of the total cost of production. Recent trend
in shrimp feed prices in India showed a
constant hike and has become unbearable
for the small and medium farmers.
Considering the necessity for a cost effective
feed, ICAR-CIBA’s focussed research and
development lead to the development of a
Plus
.
cost effective shrimp feed, Vannamei
This feed has been tested in a farmer’s pond
at Gujarat and compared with a high cost
commercial feed. The farming management
was the same for both the ponds except for
the feed. The cost of the commercial feed
available to the farmer was about Rs.78 per
Plus
was Rs.
Kg while the cost of Vannamei
54 per kg. After 117 days of culture the
results showed that shrimps have attained an
average final body weight of 27.1 g in the
Plus
while the control
pond fed with Vannamei
pond shrimps have attained the final body
weight of about 24.6 g. The total quantity of
shrimp harvested was about 2017 kg in the
experimental pond while it was about 1913
kg in the control pond fed with commercial
feed. The FCR obtained was 1.69 and 1.79,
Plus
respectively
for
the
Vannamei
commercial feed. Interestingly the feed cost
to produce one kg shrimp was Rs.91 with
Plus
feed against Rs.140 using the
Vannamei
commercial feed. This would pave the way
for considerable reduction in production cost
with better profitability for small and medium
farmers. These results showed that the
indigenous grow-out feed developed by
ICAR-CIBA is cost-effective and can be an
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import substitute to bring down the cost of
production and increase the profitability of
Indian shrimp farmers.

AP OR 49
Growth and survival of Catla catla
(Hamilton, 1822) fry using exogenous
carbohydrases

supplementation in the diet. The enzymes
supplementation of 1% in the diet showed
maximum
feed
efficiency
ratio
of
0.3926±0.018; however, the response was
not significantly different from the diet of
1.5% enzyme supplementation level. Overall,
the growth response of diet containing 1.5%
level of exogenous enzymes in the diet was
significantly higher (p<0.05) than that of other
diets used in the experiment.

V.R. PATIL, A.S. PAWASE, D.I. PATHAN, H.S.
DHAKER, R.A. PAWAR, SAGARIKA SWAIN*
College of Fisheries, Shirgaon, Ratnagiri, Maharashtra, India;
*swain_sagarika@ymail.com

C

atla catla is an Indian Major Carp
species of India with a good market
demand and acceptability as food by the
consumers. Traditional culture of the fish
involves supplemental feeding comprising a
mixture of rice bran and groundnut oil cake in
1:1 ratio. Since the plant protein sources in
feed are not utilized to the fullest extent by
the fishes, inclusion of enzymes in fish diets
has proved to be an effective method to
improve the digestion and utilization of
nutrients derived from plant ingredients. The
present study was undertaken to investigate
the effect of inclusion of exogenous enzymes
in improving the nutritional quality of
conventional feed of catla fry. Exogenous
enzymes such as cellulase, hemicellulases
and alpha-amylase were incorporated in diet
at 0.5%, 1%, 1.5% levels in different
combinations. Catla fry in the initial size
range of 17-19 mm and in the weight range
of 0.37-0.45 g grew to size range of 35.847.9 mm length and up to 2.53-4.84 g in
weight after a rearing a period of 90 days.
Maximum average final length gain of
171.91±1.41%,
weight
gain
of
1088.22±2.46%, specific growth rate of
2.750±0.08%, survival 83.33±1.54% and
feed efficiency ratio of 0.3813±0.037 were
observed at 1.5% level of enzymes

AP OR 50
Morphometric measurements of eggs in
induced and natural spawnings in Asian
seabass, Lates calcarifer
R. SUBBURAJ1*, G. THIAGARAJAN1, A.R.T. ARASU1,
M. KAILASAM1, MADHAVI2
1

ICAR-Central Institute of Brackishwater Aquaculture, 75
Santhome High Road, R.A. Puram, Chennai,Tamilnadu, India;
2
Department of Zoology, Ethiraj College for Women, Egmore,
Chennai, Tamil Nadu, India; *rsubburaj@hotmail.com

F

ish seed is considered as one of the most
critical inputs in aquaculture operations.
Since, seabass can spawn both through
hormone induced method and natural
process in the hatchery, it is important to
assess the differences in the spawn quality
of these two spawnings. Keeping the above
points in mind, an attempt was made to
estimate the differences in the morphometric
characteristics of spawn obtainedthrough
spawning by hormone inducement and
naturally in Asian seabass L. calcarifer. Eggs
collected from different spawning were
subjected for the measurement of the
evaluated parameters and the calculated
parameters such as mean of egg, yolk , oil
globule diameter (MED, MYD, MOGD) ratio
of maximal to minimal diameter of egg, yolk,
oil globule, (RED, RYD, ROGD) Ratio mean
diameter of egg/yolk, egg/oil globule,
egg/yolk/oil
globule
(REYD,
REOGD,
REYOGD), shape Coefficient of egg, (ESC),
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yolk (YSC) and oil globule (OGSC). Most of
the parameters indicated better size in
natural spawned eggs when compared to
induced spawning. The diameter of the egg
from induced spawning ranged from 744 to
751 µm with mean of 746±0.05 where as in
natural spawning it was from 828 to 848 µm
with mean of 836.01±0.024. The oil globule
size in all the embryonic stages ranged from
220 to 244 µm with mean of 227.8±11.2 µm
in induced spawning (IS) and in natural
spawning it was larger (230.6 to 259.1.6µm)
with mean of 240.3±8.2 µm. Yolk sac size
ranged from 673 to 772 µm with mean of
696.9±17.2 µm for all the embryonic stages
in induced spawning and 781 to 828 µm with
mean of 790±15.2 in natural spawning. In
natural spawning egg size are bigger than
induced spawning batches, egg size did not
significantly differ within embryonic stages.
Oil globule and yolk sac decreases
considerably in different embryonic stages.
The ratio of maximal to minimal egg diameter
(RED), ratio of yolk (RYD), shape coefficient
of oil (OGSC) globule and yolk (YSC)
increased. Calculated parameters ratio of
mean diameter of Egg/Yolk (REYD), Ratio of
mean diameter of Yolk/oil globule (REOGD),
Ratio of egg, yolk and oil globule (REYOGD)
remained variable, Shape Coefficient of egg
and yolk (ESC, YSC) increased only in
natural spawning in the periods of optic cup
and before hatching. In natural spawning,
evaluated parameters were measured with
larger size than that of induced spawning. In
the case of calculated parameters, ESC and
YSC, the induced spawningperformed better.

AP OR 51
High expenditure on fish feed does not
always lead to high productivity: A case
study of fish farms in Assam, Northeast
India

DIPESH DEBNATH*, S.K. MANNA, L.K. PAYENG
ICAR-Central Inland Fisheries Research Institute, Regional
Centre, Housefed Complex, Dispur, Guwahati, Assam, India;
*dipesh.debnath@gmail.com

F

ish husbandry practices in sixty fish
farms of Nagaon and Cachar districts,
Assam were documented with emphasis on
feed cost incurred. The major input costs
considered were expenditure on pond
preparation, liming & fertilization (A), fish
seed (B), fish feeds (C), probiotics,
chemicals and other additives (D), which
were estimated as percentage of total
operating costs. In Nagaon district, the
percentage expenditure on A, B, C and D
were 12.75%, 11.93%, 40.49% and 5.78%
respectively, whereas it was 16.80%,
15.67%, 43.42% and 4.49% respectively in
Cachar district. Though feed costs more than
40% in both the districts, there was no
significant correlation between feed cost and
productivity (kg/ ha). In fact, expenditure on
feed in Nagaon district was negatively
correlated (r = –0.24) with productivity,
whereas it was positively correlated (r = 0.21)
in Cachar district. Mustard oil cake (MOC)
was used as supplementary feed by majority
of the farmers in both the districts; use of
compact or pelleted feeds was negligible.
Lack of awareness among the farmers and
non-availability of formulated compact feeds
were reported to be major constraints faced
by the fish farmers of the study region.
Feeding method generally followed was
similar to bag feeding, wherein MOC in
gunny bags (50 kg size) was soaked in water
for 2-3 days and then released in the pond.
Rice bran (RB) was also used as feed by
majority of the farmers by broadcasting
method. The study showed that high
expenditure on fish feed did not lead to high
productivity, which must be due to use of
improper feeds (use of feed ingredients such
as MOC or RB only instead of nutritionally
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balanced compact pellets), irregular feeding
(random dumping instead of a calculated
ration decided based on existing biomass of
stocked fish) and incorrect feeding methods
(use of jute-made gunny bags in corners of
the pond instead of perforated HDPE or PP
fabric bags hung across the length and
breadth of the pond).

AP OR 52
Impact of fish stock enhancement
through in-situ raising of stunted carp
fingerings in pens on fish production
PRONOB DAS1*, B.K. BHATTACHARJYA1,
A.K. YADAV1, D. DEBNATH1, S. YENGKOKPAM1,
K.K. SARMA1, P. GOGOI2, N. SHARMA1, S. BORAH1,
A. KAKATI1, B.C. RAY1, B.K. DAS3
1

ICAR-Central Inland Fisheries Research Institute, Regional
Centre, Guwahati, Assam, India; 2ICAR-Central Inland Fisheries
Research Institute, Kolkata Centre, Kolkata, West Bengal, India;
3
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *pronobjaan80@gmail.com

stocking material is required for
Quality
fish stock enhancement in seasonally

open beels to increase of fish production
sustainably. To fulfill this, a pen aquaculture
experiment was undertaken in a moderatesized (20 ha) seasonally open floodplain
wetland of Assam (Mer beel, Nagaon district)
to produce stunted carp fingerlings. Four big2
sized (2500 m each) rectangular pens were
constructed using net-lined split-bamboo
screens and installed in marginal areas of
the beel during August 2015. The pens were
stocked with six species of carps (Labeo
rohita, Catla catla, Cirrhinus mrigala, Labeo
gonius, Ctenopharyngodon idella and
2
Hypophthalmichthysmolitrix) @5 nos./m and
reared for 5 months. Stocked fishes were
initially fed with supplementary feed @3% of
body weight, which was gradually reduced to
0.5% for adapting them for releasing to the
beel. After 5 months of rearing, the highest

specific growth rate was observed in mrigal
(1.45) followed by gonius (1.14), grass carp
(1.11), rohu (0.86), catla (0.86), whereas
silver carp recorded the lowest SGR (0.70).
The average weight of the stunted fingerlings
was 150.9 g with 86% survival. Stunted carp
fingerlings raised in the pens were released
to the beel proper for stock enhancement
@2000 nos./ha towards partial restocking of
the beel following the first major part-harvest
in the beel during January, 2016. Stock
enhancement was practiced intermittently in
the beel during 2007-11 and the average fish
production was 507 kg/ha, which increased
by 188.95% during 2016-17. During 2011-16,
stock enhancement was practiced as per
ICAR-CIFRI guidelines by supplementary
stocking with carp fingerlings, which gave an
average fish production of 1326 kg/ha with
10.48% increase during 2016-17. During
2016-17, stock enhancement was practiced
by stocking stunted carp fingerlings produced
in pens as a stocking material, which
resulted fish production of 1465 kg/ha with
12.6% increase in production compared to
the previous year. The results suggest that
fish production from the beels can be further
enhanced by stocking stunted carp
fingerlings reared in pens.

AP OR 53
Optimization of photoperiodism on
growth and survival of Clarias
batrachus (Linnaeus, 1758) larvae
R. SIJU, V.K. TIWARI*, A.M. BABITHA RANI, SUNIL
KUMAR NAIK
ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *vktiwari@cife.edu.in

E

ffect of photoperiod on growth and
survival of Clarias batrachus (Linnaeus,
1758) larvae was studied. A 50 days
experiment was conducted in plastic tubs
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with 5 L of water.
Four days old C.
batrachus larvae (13.2mg) after yolk sac
absorption were randomly stocked in
triplicates in fifteen plastic tubs at a stocking
density of 40 larvae/litre under five different
photoperiodic condition: 24 L:0 D (T1), 18 L:6
D (T2), 6 L:18 D (T3), 0L:24 (T4)), 12 L:12 D
(C). Average body weight (542.60a±11.89
mg) and specific growth rate (SGR)
(7.43a±0.04) were highest for larvae reared
in 6 L:18 D photoperiodic condition and were
significantly (p<0.05) different from other
treatments. Percentage weight gain (PWG)
obtained in 6 L:18 D photoperiodic condition
was significantly (p<0.05) higher than other
treatments. Average body weight, SGR,
PWG was lowest for larvae reared in 24L:0D
photoperiod. The allometric coefficient b
obtained is higher for T3 (6 L:18 D) and T4 (0
L:24 D) which indicates that more growth
potential than larvae in other treatments.
Higher survival was found in 6 h L:18 h D
and 0 h L:24 h D in comparison to all other
treatments. The present study concludes that
light restriction (6 L:18 D) may be
recommended as a simple low cost
technique to maximize the hatchery
production of C. batcachus larvae.

AP OR 54
Stock and mass culture of calanoid
copepods as promising live feed for
marine finfish larviculture
B. SANTHOSH1*, C. KALIDAS2, F. MUHAMMED
ANZEER1, K.S. ANEESH1, MIJO V. ABRAHAM,
C. UNNIKRISHNAN1, M.K. ANIL1,
A. GOPALAKRISHNAN3
1

Vizhinjam Research Centre of ICAR-Central Marine Fisheries
Research Institute, Vizhinjam, Thiruvananthapuram, Kerala,
India; 2Tuticorin Research Centre of ICAR- Central Marine
Fisheries Research Institute, South Beach Road, Tamil Nadu,
India; 3ICAR- Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *santhoshars@gmail.com

C

alanoid copepods are important food
items of fish larvae. Most of the species
under the order Calanoida are pelagic and
distributed evenly in the culture tanks. Trials
were undertaken to isolate copepods from
Vizhinjam coastal waters and cultured at
Vizhinjam Research Centre of ICAR-CMFRI.
Copepods were isolated from plankton
samples and pure cultures are being
maintained in the stock culture tanks. Among
several species tested, stock culture was
developed for six species; Temora turbinata,
Pseudodiaptomus serricaudatus, Acartia
spinicauda,
Parvocalanus
arabiensis,
Acrocalanus
gibber
and
Acrocalanus
gracilus. Mass culture and culture protocols
were developed only for the first four
promising calanoid copepod species. Among
all these, only P. serricaudatus produce egg
sacs. All other species scatter their eggs in
the bottom of the culture tanks and eggs can
be harvested from bottom of the tank. First
two naupliar stages of all these copepod
species ranged from 95-120 µm except for P.
arabiensis. P. arabiensishas initial naupliar
stages with size ranging 70-90 µm. Hence
this species is very useful for feeding fish
larvae of groupers and damsels which are
often very small in size. All these
speciesgrow well in a feed mixture of
Nannochloropsis salina and Isochrysis
galbana and possess all the essential
qualities of an ideal live feed for hatchery.
These species are also hardy, tolerant to
wide range of salinity and temperature. All
these are prolific species with very short
period these can reach high density in
normal
culture
conditions.
Calanoid
copepods generally occupy the entire water
column evenly; hence these are preferred for
feeding even week fish larvae.
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AP OR 55
Growth and reproductive potential of
Indian pompano, Trachinotus mookalee
in confined environment
SEKAR MEGARAJAN*, RITESH RANJAN, BIJI
XAVIER, BALLA VAMSI, BISWAJIT DASH,
SHUBHADEEP GHOSH
Visakhapatnam Regional Centre of ICAR-Central Marine
Fisheries Research Institue, Visakhapatnam, Andhra Pradesh,
India; *sekarrajaqua@gmail.com

I

ndian pompano is a marine fish, is a good
candidate species for coastal aquaculture
and
suitable
species
for
species
diversification. In order to understand the
growth and reproductive potential of the fish
in controlled environment, juveniles of the
fish were collected from the inshore waters of
the Visakhapatnam coast. A total of 45
juvenile fishes with an average size of
11.09±0.65 cm and 42.80±0.81 g were
initially stocked in 1.5 tonnes FRP tanks for 5
months, and then transferred to recirculating
aquaculture system and sea cages for brood
stock development. Growth rate of the fishes
were measured periodically and it was
observed that the fishes had grown from an
average size of 42 g to 3.25 kg in 20 months
in both the culture systems. During rearing in
FRP tanks, the growth of the fishes was slow
and reached to an average size of 250 g.
Cultured fishes attained maturity after 2.6 kg
with male exhibiting oozing milt and female
exhibiting oocyte size ranging from 180 to
510 µm. Reproductive hormones were
estimated for adult and sub-adult fishes, and
the estimated testosterone, estradiol and 11keto testosterone level ranged from 107-140,
120-152, 23-34 pg/ml, respectively for adult
and 37-117, 104-115, 16.7-23 pg/ml for subadult fishes. For understanding the feed
utilisation and growth performance, fishes of
25 to 29 g were collected separately and fed

with pelleted feed having 40%, 45% and 50%
protein; minced meat and a combination of
minced meat with 40% protein pellets for 75
days. Fishes showed good acceptance to
pelleted feed, but fish fed with minced meat
exhibited significantly different (p<0.05)
%weight gain (245.31±5.86) and specific
growth rate (1.65±0.02). Higher growth rate
was supported by significantly higher
(p<0.05) muscle glutamic oxaloacetic
transaminase (11.34+0.12) and glutamic
pyruvate transaminase (14.42+0.22) levels.
The findings of the study indicate that the fish
could be a good alternative candidate
species for Indian coastal mariculture.

AP PO 01
Morphological and histological study of
embryonic
and
larval
development of pearlspot
(Etroplus
suratensis) (Pisces-Cichlidae)
S. ATHIRA, R.B. PRAMOD KIRAN*
Department of Aquatic Biology and Fisheries, University of
Kerala, Trivandrum, Kerala, India;*pramodkiranrb@yahoo.com

T

he morphological and histological events
that take place during larval and postlarval
development
of
Etroplus
suratensis has
been
studied.
This
information will help to understand the
normal development of larvae which can be
used as a platform for developing larval
rearing strategy. Eggs of E. suratensis were
obtained from a broodstock held under
natural conditions. Once hatched, larvae
were distributed into plastic crates and fed
with rotifers and artemia. Histological and
morphological approaches were used for
studying
the
organogenesis
of E.
suratensis larvae. Larval development was
divided into different stages based on the
morpho-histological characteristics of the
organs and systems. By studying the
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ontogenic development, the functional
systemic capabilities of the E. suratensis can
be better understood and it would be useful
to standardize the larval rearing techniques,
particularly larval nutrition. The salient
findings of the ongoing study will be
presented in the conference.

AP PO 02
Significance of nature synchronised
cage aquaculture pattern in Kerala: A
case study
P.A. VIKAS*, SHINOJ SUBRAMANNIAN
ICAR-Krishi Vigyan Kendra (Ernakulam) of ICAR - Central
Marine Fisheries Research Institute, Narakkal, Kochi, Kerala,
India; *vikaspattath@gmail.com

A

quaculture is the one of the fastest
growing food production systems in the
world. Among the various cage farming
systems brackish water cage farming is
expanding rapidly in Kerala, due to its
technical easiness, suitability for farming and
marketability of premium fishes such as
Pearl spot, Seabass and Pompano. The
farmers, SHGs, R&D organizations in Kerala,
are starting cage farming with the permission
of local self-governments or on a voluntary
basis since 2005. Occasionally farmers face
mass fish mortality issues and massive
financial lose in cage farming sector which
paved way to abandonment of many cage
farm units across Kerala. In this context, KVK
initiated steps to find the major reasons for
the mass mortality observed among the cage
farmers. The study was conducted in Cage
culture
sites
of
Kadamakkudy,
Nayarambalam and Ezhikkara located in
Kerala, during 2012-2016. Pearl spot, Mullet,
Tilapia and Seabass were the major species
cultured. Seed required for the farming is
being collected from the wild and also
purchased from hatcheries. Massive fish

mortality was observed in cages from 2013
to 2015 in the months of March and April.
The water sample collected from the mass
mortality sites showed the presence of
Heptachlor (0.47 μg/l) and Aluminium (0.10
mg/l). Though the pesticide and heavy metal
residues are within the internationally
permissible limit values, the increase in water
0
temperature (33±1 C) and reduction in water
flow from upstream would have created
anoxic and toxic environment in and around
the cage locations. Considering the
outcomes of the study a nature synchronized
farming pattern suitable for brackish water
creaks of Ernakulam was proposed and ten
farmer groups adopted the pattern. Seeing
the success of these units many farmers
have come forward to follow this pattern.
Policy level interventions to ensure supply of
healthy and sufficient quantities of fingerlings
of Pearl spot, Mullet and Asian Seabass and
protection from polluting agents and wastes
are required for successful operations.
Linkages with government and farmer
consortiums for establishing seed banks also
may be considered for the improvement of
this system.

AP PO 03
Is resting egg formation in rotifer
Hexarthra mira an effect of change in
temperature?
SUMAN KUMARI1*, RAM KUMAR2, U.K. SARKAR1,
B.K. DAS1
1

ICAR-Central Inland Fisheries research institute , Monirampur,
Barrackpore, Kolkata, West Bengal, India; 2ICAR-Central
Institute of Freshwater Aquaculture, Kausalyaganga,
Bhubaneswar, Odisha; *sumankumari.icar11@gmail.com

T

he dynamics of resting egg formation of
the rotifer Hexarthra mirafrom a wild
population
in
the
freshwater
was
investigated. The morphology and the
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influence of temperature on resting egg
formation in H. mira were carried out during
November 2013 to January 2014 in natural
environment of small earthen tank of area 10
sq.m. and depth of 1 metre in Patna, Bihar.
Additionally,
the
physico-chemical
parameters, namely, water temperature, pH,
+2
secchi disc depth, dissolved oxygen, Mg ,
+2
Ca , alkalinity and chlorophyll a, b and c
were measured. The most important
environmental factors which had influence on
resting egg formation in H. mira were water
temperature. Resting egg formation in the H.
mira was observed for the first time in the
subtropical abandoned earthen tank in
natural freshwater environment.

AP PO 04
Effect of replacement of groundnut oil
cake with copra meal on growth, body
composition and nutrient utilization of
rohu (Labeo rohita)
CHIRANJIV PRADHAN*, V.R. SRIMATH, S. SHYAMA
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India
*cpradhankufos@gmail.com

E

xperiment was conducted to study the
effect of replacing groundnut oil cake
with copra meal for a cheaper and
sustainable feed formulation ingredient. Five
isonitrogenus (30% CP) feeds (F1-F5) were
formulated by incorporating raw copra meal
-1
at 0, 100, 200, 300, and 400g kg along with
groundnut oilcake, rice bran, tapioca flour
and vitamin and mineral premix as coingredients. The diets were fed to rohu fry
(3.76±0.03) up to satiation in triplicate tanks,
twice daily for the period of two months. Fish
were batch-weighed every fortnight to record
the growth and survival and to monitor
general health. No mortality was recorded
over the period of feeding experiment. The

-1

final weight of F-3 group (200g copra Kg )
was significantly higher (p<0.05) and did not
change thereafter. The highest percentage
weight gain (163.23) was also recorded in
the group fed with F-3 (p<0.05). The
condition factor (CF) for all the groups were
well above one and was not significantly
different among the treatments. The
hepatosomatic index (HSI) and viscera
somatic index (VSI) were independent of the
feeding treatments. The FCR (1.69) for F-3
group was significantly (p<0.05) lower among
the treatments. The whole body crude
protein percentage of L. rohita fed 20% copra
meal (Feed-3) diet was 17.89% and was
significantly (p<0.05) higher among the
treatments. There was no significant different
in whole body ether extract percentage of
rohu between the treatments and the values
ranged between 3.12 to 3.24%. The 30%
and 40% copra meal based diet showed
significantly higher
and
similar
ash
percentage whereas Feed-1 (0% copra
meal) had an ash content of 3.11%, lowest
among the treatment. The feed cost was
calculated taking the ingredient cost into
account. Higher incorporation of copra meal
decreased the feed cost up to INR 7.00. The
lowest economic conversion ratio (ECR) was
recorded for feed-3 (20% Copra meal).The
present study revealed that 200g of raw
copra cake can be used per kg of rohu fry
feed without compromising the survival and
growth of fish with a low ECR.

AP PO 05
Effect of C/N ratio control in substrate
added culture tanks on the growth
performance of Labeo fimbriatus and
Catla catla in polyculture
B. GANGADHAR*, H. UMALATHA, G. HEGDE, B.S.
ANANDKUMAR, N. SRIDHAR
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E

ffect of carbohydrate addition in
periphyton based culture systems on the
growth of L. fimbriatus and C. catla was
evaluated by on-farm growth trails conducted
in 4x4x1 m soil-based, out-door cement
tanks. The experiment had a 3×2 factorial
design with three levels of C:N ratio (10, 15
and 20) and two levels of substrate (with and
without substrates). A locally formulated
pellet feed containing 30% crude protein with
C:N ratio close to 10 was prepared and fed
to fishes. No significant difference in water
quality parameters was observed between
the
different
treatments
during
the
experimental period. Periphytic biomass was
more in tanks provided with higher levels of
carbohydrate. Mean values of plankton dry
matter were lower in substrate installed tanks
than the tanks without substrate. Among the
growth parameters of catla, fish biomass
varied significantly among treatments.
Biomass in treatments CN15 and CN20
showed higher values (p<0.05) compared to
the rest. Addition of carbohydrate resulted in
increased growth, decreased carcass
moisture and increased crude protein and
ash contents in the presence of periphyton
substrate.

AP PO 06
Growth and survival of Litopenaeus
vannamei in a recirculatory aquaculture
system
SARBARI DUTTA*, B. MANOJ KUMAR
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *sarbaridutta09@gmail.com

T

he culture of pacific white shrimp,
Litopenaeus
vannamei
is
gaining
importance in India because of the many

advantages like the possibility to culture at
higher stocking densities, higher potential
growth and the availability of Specific
Pathogen Free (SPF) shrimp. Rearing of L.
vannamei
in
a
closed
recirculatory
aquaculture system (RAS) will give year
round production which increases the
economic potential and annual productivity.
So this study was carried out to assess the
potential of rearing specific pathogen free
PL20 L. vannamei in a closed RAS for 90
days using trickling biofilter with two filter
media i.e., sand based and charcoal. The
experiment was conducted using four oval
shaped fibre glass tanks of 1000 L capacity.
Two tanks were fitted with charcoal based
filters (C1 and C2) and two tanks were fitted
with sand based filters (S1and S2). A total of
200 numbers of specific pathogen free PL20
of L. vannamei were stocked in each tank.
The mean length of the shrimps harvested at
the end of 90 days from charcoal based filter
tanks (C1 and C2) and sand based filter
tanks (S1and S2) were found to be 8.97 cm
and 10.03 cm respectively. The average
weight of the shrimp was 5.70 g in charcoal
based filter tanks (C1and C2) and 7.27 g in
sand based filter tanks (S1and S2).
Statistical analysis shows that shrimps in
sand based filter tanks (S1 and S2) shows
higher growth rate than shrimps in charcoal
based filter tanks (C1 and C2). The survival
rate in sand based filter tanks (S1 and S2)
was also higher i.e. 47.5% and charcoal
based filter tank (C1 and C2) was 39%.

AP PO 07
Eco-energy based re-circulatory carp
hatchery and seed rearing unit: An
integrated system of solar energy and
greenhouse pond
TAPAS PAUL*, SAURAV KUMAR, ABHIJIT MALLIK,
CHITTARANJAN RAUL
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A

quaculture is one of the fastest growing
food production industry and India ranks
nd
2 in aquaculture production though several
limiting factors influence its culture practices.
In India wide variety of fish species are being
cultured and both conventional and intensive
farming practices are being practiced.
However, the quantum of aquaculture
products generated by aquaculture including
conventional fisheries is not sufficient to
meet the demand. To meet the rising
demand of protein, breeding and rearing of
several potential and candidate freshwater
fishes are carried out in different hatcheries.
The problem associated with Indian carp
hatcheries are abrupt decrease or rise in
temperature which influence the growth and
maturation. Scarcity of water is always a
matter of concern, and technologies for the
efficient use of available water are required.
All these would require large amount of
power as input. However, the availability of
power and its supply in remote place is
challenging and thus solar energy can be a
good option to resolve this constraint.
Considering the above facts, a re-circulatory
carp hatchery and seed rearing unit,
powered by solar energy was developed.
The system is integrated with green house
pond for brood stock rearing that can
regulate temperature and help in better
maturation of brooders. The roof of the main
hatchery is fitted with solar panel for
generation of power to operate pumps, UV
filter and lights. The system is also integrated
with re-circulatory unit, through which the
st
water used in the 1 cycle of hatchery
operation is recycled. After the spawn
collection, the water is passed through
column bed filter and UV filter. The treated
water is then pumped to the overhead tank
for use in next breeding operation. The

system is also integrated with green house
pond unit for nursery and rearing pond. The
solar energy based system is 10 times more
cost effective than electricity operating
hatchery.

AP PO 08
Egg incubation and fry rearing of
rainbow trout in zero water exchange
system
N.N. PANDEY*, S.G.S. ZAIDI, A.K. SINGH
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; *nityanfish@yahoo.co.in

T

he success of trout culture mainly
depends on the quality and quantity of
water supplied to the farm. Availability of
year round supply of cool, clean, oxygen rich,
pollutant free and suspended matter free
water is one of the most important
prerequisite for successful trout farming. In
general, flow-through system is used for egg
incubation and larval rearing. The water flow
maintained is between 0.2-0.3 Litre per
Minute (LPM) for the egg incubation (1000
nos.) up to the swim-up fry and rate is
increased to 3-6 LPM for rearing of 1000
nos. of fry. Hence, huge quantity of quality
water is required for seed production of
rainbow trout. An attempt was made to
optimize the water requirement for the
hatchery operation of rainbow trout. A device
was fabricated with glass aquaria having
dimension of 90x45x60cm and water holding
capacity of 120-150 l equipped with bottom
sand and gravel bed. Gravel bed was
matured with nitrifying bacteria and
continuous water circulation was maintained
by a power-head pump. In flow through
system, the hatchery operation is only
o
feasible with the thermal regime of 14±4 C,
while it can be possible up to the water
o
temperature of 18±2 C, if the water is rich in
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oxygen (>8 mg/l) and has low levels of
ammonia (<0.05 mg/l). For incubation of
1000 fertilized eggs and rearing of fry,
approximately140,000 litre water is required
in flow through system, while only 100-120
litre water was used for the same operation
using the new device. The growth and
survival of fish was also better in the new
system. These preliminary findings would be
helpful for the development of low cost, water
saving egg incubation device for trout.

AP PO 09
Influence of colour enhancers in the
colour and growth of juvenile goldfish
Carassius auratus (Linnaeus, 1758)
B. AHILAN*, N. RAMYA
Fisheries College and Research Institute,Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India;
*kamahilan@gmail.com

A

ttractive colouration is a determining
factor for the commercial value of
ornamental fish. The present study was
designed to study the effect of two natural
(spirulina and shrimp head meal) and two
artificial (β-carotene and astaxanthin) colour
enhancers in the enhancement of colour and
growth of 60 days old juvenile goldfish,
Carassius auratus. The juvenile fishes were
fed with experimental feed at ad libitum.
Among the natural colour enhancers, the
spirulina fed fishes recorded the maximum
mean weight gain of 1.11g at 3% level. In the
artificial colour enhancers, a higher mean
weight gain was recorded in the juvenile
fishes fed with β-carotene at 0.02% level
followed by astaxanthin at 0.005% level. A
seven fold increase in the carotenoid content
was observed in the spirulina fed fishes at
4% concentration compared to other diets
and control fishes. The colour enhancement
was higher in the astaxanthin at 0.004% level

followed by β-carotene at 0.02% level .This
study confirmed that the natural colour
enhancers could be best for the growth and
colour enhancement in goldfish.

AP PO 10
Fish silage as cost effective alternate
protein source for the formulated diets
for finfish (Mugil cephalus) and shell
fish (Penaeus monodon)
DEBASIS DE1*, TAPAS K. GHOSHAL2, GOURANGA
BISWAS2, SANJOY DAS2, PREM KUMAR 2, L.
CHRISTINA2, K. AMBASANKAR1, K.K. VIJAYAN1
1

ICAR-Central Institute of Brackishwater Aquaculture, R.A.
Puram, Chennai, Tamil Nadu, India; 2ICAR-Central Institute of
Brackishwater Aquaculture, Kakdwip Research Centre, Kakdwip,
South 24 Parganas, West Bengal, India;
*debasiskrc@yahoo.com

F

ish silage was prepared to substitute high
priced protein ingredients in aquafeed
and also to solve sanitary and environmental
problem in fish market by transforming the
fish waste to a product. To study the efficacy
of fish silage as replacement for fish meal,
experimental feed were prepared with four
different level i.e., 0, 10, 20 & 30% of fish
silage replacing different protein source i.e.,
fish meal, soybean meal and mustard cake.
All the feed were isoproteinous and isolipidic
(CP-27%, EE-9% for M. cephalus and CP42%, EE-7% for P. monodon). Results of the
6 weeks feeding experiment revealed that
average daily gain (ADG), percent weight
gain (PWG), specific growth rate (SGR) of
M.cephalus fed with 10% fish silage was
significantly higher (p<0.01) compared to
control. Growth performance and feed
conversion ratio (FCR) were adversely
affected when fish silage was incorporated in
diet above 10% level.
In case of P.
monodon, no significant (p>0.05) differences
were observed in ADG, PWG, FCR and
protein efficiency ratio (PER) with the
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incorporation of fish silage. Gut amylase and
lipase activity were significantly (p<0.01)
higher in both fish and shrimp fed diet with
20%
fish
silage,
however
nutrients
digestibility (%) get affected above 10 %
inclusion level in both grey mullet and tiger
shrimp.Therefore, it can be concluded
thatfish silagecan be incorporated at 10%
level in diets of both P.monodon and
M.cephalus. Fish silage can replace 10% fish
meal and 20% soybean meal in diet of tiger
shrimp, and 40% fish meal and 10% mustard
cake in diet of grey mullet.

AP PO 11
Growth and survival of green tiger
shrimp, Penaeus semisulcatus at
different salinities
M. SANKAR*, M. SAKTHIVEL, P. RAMESHKUMAR , G.
TAMILMANI, A.K. SAMAL, K.K. ANIKUTTAN, R.
JAYAKUMAR, M. ANBARASU, N. KRISHNAVENI,
A.K.A. NAZAR
Mandapam Regional Centre of ICAR-Central Marine Fisheries
Research Institute, Mandapam Camp, Tamil Nadu, India;
*sankar.biotech41@gmail.com

G

reen tiger shrimp, Penaeus semisulcatus
isone of thecommercially important
shrimps which are highly priced in domestic
as well as international markets. This shrimp
can be cultured as an alternative species in
coastal aquaculture ponds owing to the
recurrent outbreaks of diseases in shrimp
species like Penaues monodon, Litpenaeus
vannamei and Fenneropenaeus indicus. In
order to popularize the farming of this shrimp
species, a baseline study on salinity
tolerance and optimum salinity for growth
was carried out. Rearing experiments were
carried out for a period of 3 months at
different salinities viz., 10, 15, 20, 25, 30 and
35 ppt. The experiment was conducted in
triplicate with 100 numbers of randomly

selected post larvae and was reared in 500 L
capacity tanks, fed at 5% body weight with
formulated pellet feeds. The initial average
weight of the post larvae was 0.20±0.04 g.
The water quality parameters and health
status of the shrimps were monitored
periodically. The growth in terms of length
and weight was recorded fortnightly. The
survival was recorded at the end of
experiment. Statistical analysis of the results
revealed that the survival and growth rate
were significantly affected by differences of
salinity. The highest survival (70%) was in
30ppt and the lowest survival (35%) was in
10 ppt. The maximum growth rate (0.3-0.5
g/week) was observed at 35 ppt. Hence, the
optimum salinity for the culture of P.
semisulcatus appeared to be 30 to 35 ppt.

AP PO 12
Optimization of dietary protein level for
long whiskers catfish, Mystus gulio
(Hamilton,
1822)
rearing
in
brackishwater system
T.K. GHOSHAL1*, DEBASIS DE2, K. AMBASANKAR2
1

Kakdwip Research Centre of ICAR- Central Institute of
Brackishwater Aquaculture, Kakdwip, South 24 Parganas, West
Bengal, India; 2ICAR- Central Institute of Brackishwater
Aquaculture, R.A.Puram, Chennai, Tamil Nadu, India;
*ghoshalciba@gmail.com

T

he long whiskers catfish, Mystus gulio
(Ham.), a small indigenous species of the
Sundarban delta is a commercially important
brackishwater fish locally known as “nuna
tengra”. In order to promote scientific farming
towards diversified aquaculture, development
of formulated feed is of utmost importance.
As protein being the critical primary nutrient,
a 42 days feeding experiment was conducted
to evaluate dietary protein requirement of M.
gulio. The experiment was conducted in 100
L FRP tanks with five treatments in triplicate.
Each replicate contained fifteen hatchery
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bred and indoor nursery reared M. gulio fry
(0.46 g). Five isocaloric practical diets
containing five graded levels of protein (25%,
30%, 35%, 40%, and 45%) were fed ad
libitum. Fish attained highest final body
weight (0.70±0.03 g) in 25% protein
treatment followed by 0.69±0.02, 0.63±0.02,
0.63±0.01 and 0.59±0.03 g in 30%, 35%,
40% and 45% protein treatments without
significant (p>0.05) difference among
treatments. Significantly (p<0.05) higher
survival (95.55±2.22%) was observed at 25%
protein but, survival was moderate in 30
(82.22±8.01%) and 35% (82.22±2.22%)
protein and low in 40% (55.55±2.22%) and
45% (53.33±0.11%) protein level. Better feed
conversion ratio (2.31±0.10) was observed in
25% protein treatment although not
significant (p>0.05). M. gulio could utilize
25% dietary protein efficiently resulting in
better survival and feed conversion ratio. The
nitrite-nitrogen (0.026±0.008 mg/l) and
ammonia-nitrogen (0.147±0.027 mg/l) were
significantly (p<0.05) low in tanks used for
25% protein treatment. Nitrogenous wastes
produced after consumption of higher protein
feed might have posed physiological stress
to the fish and resulted in lower survival other
treatments. Hence it was concluded that 25%
dietary protein is optimum for M. gulio fry
reared in brackishwater.

AP PO 14
Solid state fermentation improves the
nutritional value of sweet potato leaf
meal
SHWETA MESHRAM*, ASHUTOSH D. DEO,
SARVENDRA KUMAR, N.P. SAHU, TINCY VARGHESE
ICAR-Central Institute of Fisheries Education, Versova,
Mumbai, Maharashtra, India; *jiniya.meshram03@gmail.com

S

olid state fermentation (SSF) is a unique
technique which improves the nutritional

value of feed ingredients by stimulating the
growth of micro-organisms on moist solids. In
the present study efforts were made to
investigate the influence of solid state
fermentation (SSF) using Saccharomyces
cerevisiae on reduction of anti-nutritional
factors, and in vitro protein digestibility of
sweet potato leaf meal (SPLM). SPLM can
be a suitable feed ingredient for fish and
animal feed as it is rich in nutritional
compounds viz. crude protein (23.92%),
crude lipid (5.5%), NFE (52.04%), ash
(10.17%) and crude fibre content is low
(8.3%). However, it contains several antinutritional factors (AFNs) which limit the
utilisation of nutrients in animals. After SSF
of SPLM with S. cerevisiae the antinutritional factors decreases significantly
(p<0.05). At room temperature after 120h
fermentation the reduction noticed were as
follows:
phytate
(27.16%),
oxalates
(51.47%),
tannins
(41.81%)
alkaloid
(31.61%) and cyanide (44.83%). The trypsin
inhibitor did not change significantly (p>0.05).
The protein content of SPLM increased
23.92% to 29.42%. The protein digestibility of
SPLM increased from 34.88% to 48.06%.
The present study confirmed that SSF can
be a suitable and effective method to reduce
ANFs, increases the protein content and
digestibility as a potential ingredient for fish
feed.

AP PO 15
Variations in growth parameters of
Asian sea bass, Lates calcarifer in
cages with different stocking density
and dimensions
REEMA GEORGE, IMELDA JOSEPH*, BINOY
BHASKARAN
ICAR-Central Marine Fisheries Research Institute,
Kochi, Kerala, India; *imeldajoseph@gmail.com
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he present study was undertaken to
evaluate the growth performance of
Asian seabass, Lates calcarifer stocked in
cages of varying dimensions installed in
three different sites in Ernakulam district,
Kerala. One cage was
of 2m x 2m
(Gothuruth,
10°11'23.5"N
76°13'08.9"E
,10.189848, 76.219147), another of 4 m x 2
m (partitioned into 2m x 2m with a single
outer
net
(Palathuruth
10°09'50.3"N
76°15'04.9"E, 10.163983, 76.251373) and
the third one of 8m x 4m (partitioned into 4m
x 4m with two outer nets and 2 inner nets for
each partition, (Pizhala, 10°03'10.1"N
76°15'43.7"E, 10.052796, 76.262150) were
evaluated for growth performance. The fish
were stocked at a size of 8±1 cm in all the
cages at the three sites. Stocking density
3
ranged from 38 to 150 nos./m during initial
stocking in cages, which was reduced 15 to
3
35 nos/m on reaching 100 g and above.
The fish were fed with fish bycatch or shrimp
and pelleted floating feed containing 35-45%
protein (Godreg, Growel, India). Growth
measurements
were
recorded
every
fortnight. Water quality parameters were also
recorded on every sampling day. Initial two
months’ study was during summer months
(March-April, 2017) and on third month
(June, 2017) the monsoon had started.
Salinity at the cage sites varied from 1 to 8
ppt and pH from 7 to 7.5. Three months
study recorded a specific growth rate (SGR)
as 1.68%, 1.105% and 1.302% at
Palathuruth,
Gothuruth
and
Pizhala
respectively. Length and weight variations
were observed to be 5.58±2.2 cm and
133.38± 31 g (Palathuruth), 7.6±2.6 cm and
130±40 g (Gothuruth) and 4.9±2.7 cm and
126.8± 80 g (Pizhala). No mortality was
observed during the first three months of
culture. Comparative study showed that
irrespective of the dimensions of the cages
the growth rate did not vary. It is inferred that
during first three months of stocking, stocking

density or cage dimensions do not have
significant effect on growth of Asian seabass
L. calcarifer.

AP PO 16
Evaluation of Lactobacillus rhamnosus
formulated diet on growth and survival
of Labeo rohita
K.R. AMOGHA*, E.G. JAYARAJ, K.M. NESARA
Department of Aquaculture, College of Fisheries, Mangalore,
Karnataka, India; *amogha06@gmail.com

T

he study was conducted for a period of
120 days in outdoor cement cisterns to
evaluate effects of Lactobacillus rhamnosus
on the growth, survival and water quality
parameters on Indian major carp Labeo
rohita. The basal diet in all the trials
contained 30% protein with different levels of
4
6
8
L. rhamnosus at 10 , 10 , 10 cfu/g
respectively in triplicates. Highest percent
weight gain and mean weight of fish was
recorded in the diets which incorporated L.
8
rhamnosus at the rate of 10 cfu/g, followed
4
6
by 10 and 10 cfu/g. However, the diet
incorporation of L. rhamnosus showed
significant difference among the treatment
groups (p>0.05). The control diet showed the
least weight gain during the study period.
The administration of L. rhamnosus showed
significant increase in the specific growth
rate (SGR) and decrease in food conversion
ratio (FCR) when compared to control group.
The mean survival rate was found to be over
95% in all the treatments except control
group (93.33%).Water quality parameters
like pH, dissolved oxygen, carbon-di-oxide,
alkalinity, ammonia-nitrogen were within the
acceptable limits required for the growth of
fish during the period of the experiment.
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AP PO 17
Inclusion of fresh azolla in the diet of
minor carp, Labeo dyocheilus
N.N. PANDEY*, MONIKA GUPTA, A.K. SINGH
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; *nityanfish@yahoo.co.in

A

n attempt has been made to formulate
azolla based wet larval feed and wet
farm made feed for minor carp, Labeo
dyocheilus, which enabled seed production
and aquaculture of this indigenous cold water
fish species in lower and mid Himalayan
region. This species is endemic to the
Himalayas and inhabiting upland streams
and rivers at an elevation of 400-800 m.
Though, the breeding technique of this
species in captive condition has been
standardized, suitable larval feed and cost
effective grow-out feed were lacking. Fish is
herbivorous and changes its feeding habit
from carnivorous to herbivorous having 80%
algae in gut content at advance stage. A test
diet having protein level of 30% was
formulated by using soyabean meal, rice
polish and paste of fresh azolla and tested in
a feeding trial of 60 days. Test diet was
compared with supplementary feeding with
rice polish and MOC. Better growth and
survival was recorded with azolla based
formulated diet with net weight gain of
0.888±0.02 g, percent weight gain of
8072.7±0.92 g, SGR 8.017 and survival of
62% from 15DAH to 75DAH stage. It was
observed that 30% azolla is optimum in the
diet of fry & fingerlings of L. dyocheilus.
Excess inclusion of azolla in the diet
adversely affects the growth and survival.
Farm-made wet feed with 24% protein level
was formulated using paste of the fresh
azolla (30%), which resulted in reduction of
feeding cost upto 25%. Azolla pinnata and
Azolla microphylla were grown in coldwater

condition and analysed for proximate
composition as moisture 90-95%, crude
protein 22-24%, crude fat 6.0-6.2% and
crude fibre13-18%. Azolla microphylla is
suitable to grow in coldwater condition (5o
22 C) with production of 5 times biomass in 7
days.

AP PO 18
Optimization of outdoor production of
fresh water rotifers (Branchionus
calyciflorus) for aquariculture
MANGESH M. BHOSALE*, S. FELIX, MAHADEVI,
CHERYL ANTONY
Department of Aquaculture, Fisheries College & Research
Institute, Tamil Nadu Fisheries University, Ponneri, Tamil Nadu,
India; *mangeshcof@gmail.com

I

n the present study, effects of salt (Sodium
chloride) on controlling ciliates were
studied. For Freshwater rotifer, Branchionus
calyciflorus, production was maintained using
Chlorella vulgaris as food type in mass
culture. C. vulgaris stock was inoculated
using agar plating and allowed to multiply in
1L capacity plastic bottles under light.
Outdoor cement cistern tanks (1000 L
capacity) were fertilized using ground nut oil
cake (25%), urea (1%) and single super
phosphate (0.5%). Stock of C. vulgaris was
inoculated on the same day. The highest cell
density of C. vulgaris was observed from
th
th
5 day onwards (50000 cells/ml) till the 15
day of culture and then again the fertilizers
were added for culture continuation. Ciliates
were major algae consumers hence salt at
different dosage (30 g/L, 60 g/L, 90 g/L and
120 g/L) were applied to control ciliates
growth. Ciliates were effectively controlled by
application of Salt @60 g/L without affecting
algal cell within 24 hours or treatment.
Treated C. vulgaris was exclusively used to
feed rotifers (2x/day & 3x/day). The highest
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density was attained with 3x feeding interval
(80-100 indi/ml), followed by 2x (60-80
indi/ml) while least recorded in control (15-20
th
indi/ml) where no feeding was done on 8
day onwards. This study indicated that the
quality of food has significant role on mass
production of fresh water rotifers for
aquariculture.

AP PO 19
Influence of formulated probiotic fish
diet with Lactobacillus sporogenes on
the growth and survival of Indian major
carp Labeo rohita
K.M. NESARA*, E.G. JAYARAJ, VARUNA BAGLODI
Department of Aquaculture, College of Fisheries, Mangalore,
Karnataka, India; *nesarakm4@gmail.com

T

he study was conducted for a period of
90 days in outdoor cement cisterns to
evaluate the effects of lactic acid bacteria
(LAB) Lactobacillus sporogenes on the water
quality parameters, growth and survival of
Indian major carp Labeo rohita. The basal
diet in all the trials contained 27% protein
4
6
with different levels of LAB at 10 cfu/g, 10
8
cfu/g and 10 cfu/g. Experiments were
carried out in triplicates. Though highest
percent weight gain and mean weight of fish
was evident in the diets incorporated with L.
8
sporogenes at the rate of 10 cfu/g, followed
4
6
by 10 cfu/g and 10 cfu/g, it was not
significant at p<0.05. The control diets
showed the least percent weight gain during
the study period. The dietary administration
of L. sporogenes significantly increased the
specific growth rate (SGR) and food
conversion ratio (FCR) compared to control
group. The mean survival rate was found to
be over 90% in all the treatments except for
the group fed with diet containing L.
8
sporogenes (10 cfu/g), which had a survival
of 84.44%. The probiotic influence on the

water quality parameters like pH, dissolved
oxygen, carbon dioxide, alkalinity, ammonia
nitrogen was not evident and was well within
the acceptable limits required for the growth
of the fish.

AP PO 20
Study of bacterial diversity of shrimp
culture ponds by metagenomics
N. LALITHA*, M. MURALIDHAR, K. VINAYA KUMAR, J.
ASHOK KUMAR, S.V. ALAVANDI
ICAR-Central Insitute of Brackishwater Aquaculture, Santhome
High Road, Chennai, Tamil Nadu, India; *lalitha@ciba.res.in

M

icrobes contribute significantly to the
food web and involved in decomposing
the organic matter, nutrient cycling, maintain
dynamic balance among organisms in water
and sediments and creates a favourable
environment for fish and shrimp growth. The
present study was conducted to understand
the diversity of the bacterial communities in
shrimp culture ponds of varying salinity. Soil
samples were collected at sediment water
interface (SWI) from culture ponds stocked
with Penaeus vannnamei in Tamil Nadu.The
salinity of the ponds ranged from 14-16 ppt
(15 ppt) and 42-47 ppt (45 ppt) during 30, 60
and 90 days of culture (DOC) used for
metagenome analysis. It was found that
more diverse microbial communities were
observed toward the end compared to early
days of culture at both salinities. At both
salinities, on 30 DOC the bacterial diversity
was dominated by Actinobacteria, whereas
at 60 and 90 DOC Proteobacteria were
dominant. Predominance of populations of
Sulfur bacteria in 45 ppt pond throughout the
cropping period, and at 90 DOC in 15 ppt
was evident. Redox potential values of - 95
to -168 mV and -120 to -218 mV in 15 and 45
ppt culture ponds, respectively during 30 to
90 DOC indicates the build-up of sulphide
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and reduced condition in the pond. The
survival of shrimp was high in 15 ppt (80%)
when compared to 45 ppt salinity (65%). As
the culture progressed, the changes in the
bacterial communities that contribute to
deterioration in the pond environment in both
salinitiesstress the need for microbial
manipulation with beneficial microbes for
improving the pond bottom condition. The
inputs used and the management practices
in the farms would greatly influence the
microbial communities and would detailed
studies. Adoption of better management
practices and application of a suitable soil
probiotic, would help in improvement of the
pond conditions.

AP PO 21
Can thraustochytids replace fish oil in
aquaculture?
K.V. JASEERA*, S.V. SANDHYA, P. KALADHARAN
ICAR- Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *jaseerazabeel@gmail.com

A

quaculture industry is the fastest growing
food sector globally accounting for about
50% of all the fish consumed in the world
and
its
growth
and
sustainability
dependentson fish meal and fish oil. Global
annual production of fish oil has already
exceeded 1 million tonnes and about 90% of
the fish oil produced is utilised for aqua feed
formulation.
Intense research is being
mooted with great emergency to mine
suitable alternative to fish oil. Among several
sustainable resources marine microalgae are
best candidate for aquaculture enterprises.
They play vital role in rearing of aquaculture
animals. Nine strains of heterotrophic
microalgae capable of producing appreciable
amount of fatty acid along with significant
quantity of polyunsaturated fattyacids were
isolated from different mangrove habitats
along Kerala, India and is reported for the

first time. Morphological characterisation
along with phylogenetic identification of these
strains showed close similarity with the family
Thraustochytridae. These strains have the
potential to produce enzymes - lipase and
urease and can tolerate wide physicochemical conditions with tolerance level of
salinity up to 100 ppt, pH up to 9 and
temperature up to 35°C.Their growth is
comparable with a production capability of
about 7-11 g/l. They can also accumulate
appreciable quantity of carotenoid pigments
(0.7-2.3 µg/g).They are also rich source of
protein and exopolysaccharides. These
strains are potent fatty acid producers and
can yield up to 12 g/100 g in culture. GC/MS
analysis showed that these algae can
accumulate DHA as high as 27-52% of total
fat with 3.79 g/100 g culture being the
highest. Its potential to produce and
accumulate protein, exopolysaccharide, fatty
acids especially DHA and carotenoids
offered us confidence to explore them in
aquaculture enterprises as a sustainable
alternative to fishoil.

AP PO 22
Integrated multi trophic aquaculture of
Kappaphycus alvarezii along with spiny
lobster Panulirus polyphagus in open
sea cages
KAPIL S. SUKHDHANE*, D. DIVU, K. MOHAMMED
KOYA, SURESH K. MOJJADA, VINAY K. VASE, K.R.
SREENATH, SONIA KUMARI, RAJESH K. PRADHAN,
TARACHAND KUMAWAT, ABDUL AZEEZ
Veraval regional Center of ICAR-Central Marine Fisheries
Research Institute, Veraval, Gujarat, India;
*ks.sukhdhane@gmail.com

O

ver the past decade, sea cage farming is
blooming in India as one of the most
promising sustainable farming technology for
creation of livelihood options and upliftment
of the income levels of coastal communities.
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In this context, productivity of cage farm
plays an important role in enhancing
economic
returns
and
environmental
sustainability
of
marine
aquaculture
practices. The idea of Integrated Multi-trophic
Aquaculture (IMTA) was implemented at sea
cage farm off Somnath, Gujarat, India, by
experimenting the farming of seaweed,
Kappaphycus alvarezii along with mud spiny
lobster, Panulirus polyphagus in order to
evaluate the growth performance and
farming system compatibility. The net tube
method of seaweed cultivation was practiced
in the cages. An average of 1000 gm of seed
material was placed in each net-tube of
length of 5 m. Weekly sampling was carried
out to determine the Daily Growth Rate
(DGR) and Biomass (BA) of seaweeds.
Average DGR was ranged between 5.79 −1
7.76% day during the culture period and
average biomass increased 1500–1772 g
FW tube-1 observed during culture period.
Environmental parameters were monitored
fortnightly and were found to be in the
optimum range. The study proved that the K.
alvarezii is one of the compatible seaweed
species for the sea cage farming in
integration with the spiny lobster P.
polyphagus, ensuring additional income to
coastal dwellers and being designed to
mitigate the environmental problems caused
by aquaculture.

AP PO 23
On-bottom culture of green mussel,
Perna viridis in lower stretch Ashtamudi
Lake along the south west coast of
India
P. GOMATHI*, M.K. ANIL, P.K. RAHEEM, B. RAJU
Vizhinjam Research Centre of ICAR-Central Marine Fisheries
Research Institute, Thiruvananthapuram, Kerala, India;
*gomathimfsc@gmail.com

F

armed mussel production from Kerala
during the year 2015 was 558 tonnes.
Huge demand for green mussel in the
northern part of Kerala prompted local
fishermen to try mussel farming using onbottom method which some farmers in
Ashtamudi had practiced earlier with locally
available seed. As a recent development in
the mussel culture practice in this area, wild
collected seeds of green mussel, Perna
viridis were brought from Calicut, Kannur,
Thalaserry bytrain and stockedin lower
stretches of Ashtamudi Lake for on-bottom
farming. Sowing of green mussel started
during the month of October, 2016 and
continued untilJanuary, 2017. In order to
assess the growth rate of green mussel in
on-bottom
farming,
a
site
at
Thekkumbhagam was selected and the study
area was protected by pen. Mussel growth in
length, width, total weight and hydrological
parameters
like
salinity,
temperature,
productivity and pH were measured at
monthly intervals. The average initial length,
width, and weight of green mussel spat were
29.186±5.94 mm, 14.74±2.53, and weight
1.58±0.939
g
respectively.
Salinity,
temperature and pH recorded at the farm site
during culture period ranged from 20-34 ppt,
28-32ºC and pH 7.9-8.1 respectively. Green
mussel spat attained maturity within 8
months of the culture period, by June, 2017
with an average length and weight of
82.36±7.3 mm and 37.86±8.9 g respectively.
Partial harvests of mussels started during the
month of June 2017. A reduction in average
weight (7.83 g) of the mussel was observed
during July due to mussel spawning. The
average length and weight recorded in July
was 82.41±8.5 mm and 30.03±7.3 g. The
result indicates that the harvest of the green
should be done before spawning of green
mussel to avoid biomass reduction.
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AP PO 24
Evaluation and optimization of aerators
use through the assessment of energy
used in shrimp farms

production, costing Rs.35000 to Rs.60000.
Wide variation of energy used for producing
one unit of shrimp for the same stocking
density indicates the excess energy use in
many farms and hence the scope for energy
conservation.

M.S. JAYANTHI*, G. GNANAVEL, A. NAGARAJ, A.K.
BALASUBRAMANIAM
ICAR-Central Institute of Brackishwater Aquaculture, Santhom
Road, Chennai, Tamil Nadu, India; *jayanthivenkat@ciba.res.in

A

eration of shrimp pond water has
become an essential requirement for the
culture of Penaeus vannamei to maintain the
required dissolved oxygen level and to keep
the water in circulation. Penaeus vannamei is
a column dwelling species with continuous
movement and so the oxygen requirement
for the species is much higher than bottom
dwelling tiger shrimp. The shrimp farmers
use different types of paddle wheel aerators
with custom made design. Optimization of
aerator use is very essential since too little
aeration could lead to hypoxic conditions in
ponds resulting in mass moralities and
excess aeration could result in higher
operational expenses and wastage of
energy. Study on different types of aerators
in shrimp farms indicated that 95.65% and
65% of farmers used paddle wheel aerator in
Tamil Nadu (TN) and Andhra Pradesh (AP)
respectively.
Other aerators used are
injector type of aerator, paddle wheel
combined with aero tubes, and paddle wheel
combined with spiral aerator. Hours of
operation of aerators varied from 13 hrs/per
day to more than 20 h/day and majority of
farmers used aeration for 17-20 h/day. Actual
energy used for the aeration was calculated
based on the daily hours of operation and
capacity of aerators, total electricity or diesel
consumed. Assessment of energy used for
aeration per kg of shrimp was higher in
Andhra Pradesh. The energy used ranged
from 5.92 to 10.24 Kwh/kg of P.vannamei

AP PO 25
Induced
breeding,
embryonic
development and larval rearing of
brackishwater catfish Mystus gulio
(Hamilton and Buchanan, 1822) in
captivity
PREM KUMAR1*, G. BISWAS2, T.K. GHOSHAL1,
M. KAILASAM2, K.K. VIJAYAN2
1

Kakdwip Research Centre of ICAR- Central Institute of
Brackishwater Aquaculture (CIBA), South 24 Parganas, West
Bengal, India; 2ICAR-Central Institute of Brackishwater
Aquaculture (CIBA),75-Santhome High Road, R.A. Puram,
Chennai, Tamil Nadu, India; *prem.cife@gmail.com

T

he long whiskers catfish, Mystus gulio
(Ham.) is a potential candidate species
for brackishwater aquaculture. However, due
to non-availability of viable seed production
technology, culture of this species is mostly
dependent on wild seeds. The present work
aimed to standardize the induced breeding
technique and provide detailed information
on embryonic and larval developments, and
larval rearing technique of this fish. Mature
female having mean oocyte diameter of
910.1±110.54 µm was induced to spawn
using human chorionic gonadotropin (HCG).
Spawning took place after 10.09±2.60 h of
latency period and morula stage was
visualized at 1.30 h post spawning (hps).
During gastrulation, blastoderm reached
30%, 50%, 70%, 80%, 90% and 100% of
epiboly at 3:50, 4:30, 5:00, 5:10, 5:20 and
5:30
hps,
respectively.
During
somatogenesis, 3-4, 8-9, 11-12 and 15-18
pairs of somites were observed at 8:15, 8:30,
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10:15 and 11:15 hps, respectively. Hatching
of embryo started after an incubation period
of 17:30 h. The newly hatched larvae
measured 2.17±0.29 mm in total length with
3
yolk volume of 0.165±0.03mm . During larval
rearing, optimum stocking density was 25
-1
number L and the larvae could be fed with
Artemia nauplii at a density of 3000 number
-1
L fed four times a day for better survival and
growth. This study concludes that M. gulio
could be induced to spawn in captivity
through intramuscular injection of HCG at the
-1
-1
doses of 10I Ug to females and 5I Ug for
males.

AP PO 26
Evaluation of combined effects of yeast
cell wall extract and spirulina based
feed on the growth and health of Catla
catla
VARUNA BAGLODI*, E.G. JAYARAJ, K.M. NESARA,
K.R. AMOGHA
Department of Aquaculture, College of Fisheries, Mangalore,
Karnataka, India; *varunabaglodi9@gmail.com

A

study on the combined effects of yeast
cell wall extract (YCE) and Spirulina
(SPR) based feed on the growth and health
status of Catla catla was investigated for 90
days in a re-circulatory rearing system. The
basal diet in all the trials contained 30%
protein with varying doses of yeast cell wall
extract (YCE) and Spirulina (SPR) in
combination at 0% (control), 0.15%YCE+2%
SPR and 0.30% YCE+4% SPR respectively
in triplicates. Uniform sized fish fingerlings
averaging 2.0 g were used for the
experiments. No significant differences were
evident between treatment groups (p>0.05)
in growth parameters with 0.30 YCE + 4%
SPR fed fishes showing higher weight gain of
6.01±0.513. No significant difference was
evident in specific growth rate (SGR)

(p>0.05) and feed conversion ratio (FCR)
(p>0.05) between treatments. Fish fed with
0.30% YCE+4% SPR incorporated diet
showed highest SGR of 1.18±0.09 with
lowest and best FCR of 2.98±0.03. All the
treatments, including the control group
recorded a survival of more than 90% with
100% survival in the treatment groups fed
with 0.30% YCE+4% SPR incorporations.
The NBT index did not vary significantly
(p>0.05) where as the total serum protein
varied significantly (p<0.05) in all the
treatment groups. The highest NBT value
(0.352±0.004), total serum protein (44±1.15),
were obtained in the fish fed with 0.30%
YCE+4% SPR incorporated diet. Challenge
studies with Aeromonas hydrophila showed
the highest relative percent of survival (RPS)
of 27.77% in the fish fed with 0.30%
YCE+4% SPR. Among the tested doses,
0.30% YCE+4% SPR showed better results
than 0.15% YCE+2% SPR which makes this
combination the most suitable for inclusion in
the fish diet to achieve better growth and
health.

AP PO 27
Studies on the diversity and impact of
macro biofouling organisms in brackish
water finfish cage
K. SUNITHAKUMARI*, P.B. AJITHKUMAR, SHOJI
JOSEPH
ICAR-Central Marine Fisheries Research Institute, Ernakulam
North P.O., Kochi, Kerala, India;
*sunithasreevilasam@gmail.com

B

iofouling refers to the accumulation of
organisms on submerged surfaces. In
case of open water cage culture fouling
organisms attached to cage nets blocks
water flow through the nets and causes
different types of problems, like it reduces
the waste removal and increases the weight
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of the net leading to net damage etc. The
reduced water quality inside the cages leads
to poor feeding reduced growth of fishes and
sometimes to disease attack. The present
study was conducted to assess the quantity
and quality of biofouling including the
diversity of the assemblages and its diverse
effects on the culture. The study focused on
three
GI
cages
deployed
along
0
0
Moothakunnam (N10 11.478’ E076 11.901’+
4m) area of Ernakulam in which culture of
Asian Seabass (Lates calcarifer) is
progressing. Biofouling of cages is the main
problem facing in these areas in saline phase
of a year. Sampling was done for a period of
six months (February–July 2017) when
maximum fouling occurs every year. Monthly
data was collected for water quality analysis
as well as biofouling assessment. During the
study period water temperature ranged from
0
0
27 C-31 C, pH 7.68-7.96 and salinity 0–25
psu.
Biofouling is found initiated with
filamentous algae followed by molluscs
mainly by modiolus and other invertebrate
organisms.
Heavy attachment of these
organisms caused settlement of large
quantity of mud in between and finally
formed a thick bed like structure over the
nets. Biofouling was highest in areas near
the water surface and found reduced as the
depth increased.
It was observed that
44.44% of the total net area was affected by
biofouling with a total weight of 3354.88 kg.
Macrobiofoulers had a total weight of 658.56
kg in which 588.8 kg was contributed by the
mollusc modiolus (90.53%). Arthropods
(Crabs and Isopods), Annelids (Neries),
Molluscs (Green mussel and Modiolus) and
filamentous algae were the main species.
Infestation increased with salinity and
peaked
during
April-May
(25
psu).
Reduction in salinity during monsoon
resulted in death and gradual detachment of
modiolus. The total detachment of the bed
was another problem during culture. The

issue of biofouling should be treated with
caution; otherwise that may lead to
unprecedented damage to the culture, cage
and subsequent economic loss.

AP PO 28
Dietary carotenoids influence flesh
quality and non-specific immune
responses
of
Pangasianodon
hypophthalmus
AMRUTHA GOPAN1*, MURALIDHAR P. ANDE2, TINCY
VARGHESE1, N.P. SAHU1, SYAMLAL LALAPPAN1, P.P
SRIVASTAVA1, K.K. JAIN1
1

ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; 2 ICAR-Central Institute of Fisheries
Education, Kakinada, Andhra Pradesh, India;
*amrutha7gopan@gmail.com

G

rowth of Pangasius farming in India is
constrained by the yellow discolouration
of the fillets. In this context, a feeding trial of
45 days was conducted to elucidate the
effect of dietary carotenoids on the fillet
appearance,
antioxidant
status
and
nonspecific
immune
responses
of
Pangasianodon hypophthalmus fingerlings.
Two hundred and fifty two fingerlings were
randomly distributed into seven different
experimental groups in triplicates. Seven
isonitrogenous and isolipidic diets were
prepared with two levels (150 and 300
-1
mg.kg ) of astaxanthin (T2 & T3), betacarotene (T4 & T5), canthaxanthin (T6 & T7)
and a control diet (T1) without any
carotenoids. The experimental fish were fed
daily at the rate of 3% body weight in two
instalments. At the end of the experiment,
the fish were sampled to evaluate the colour
and texture parameters, of fillets along with
antioxidant and nonspecific immune status of
fish. The fillet colour exhibited significantly
higher (p<0.05) intensity of redness in the
groups fed astaxanthin and a higher
yellowish colouration in the beta-carotene fed
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groups. Significant (p<0.05) reduction in the
activities of antioxidant enzymes and a
significantly (p<0.05) higher PUFA/SFA ratio
was also observed in astaxanthin fed groups.
The total erythrocyte count, haemoglobin,
respiratory burst, lysozyme activities were
also enhanced in both astaxanthin fed
groups (T2 & T3). The effect of carotenoids
in modulating the texture of pangasius fillets
was diminutive and further, there was little
influence of carotenoids on growth. Thus,
from this study, it can be concluded that
astaxanthin supplementation can improve
fillet appearance, antioxidant status and
enhance the nonspecific immune response.

AP PO 29
Biochemical responses of juvenile
Panulirus homarus under different
feeding regimes

(p<0.05) compared to groups T1 and T2. The
ratio of the abdomen weight to the total body
weight was significantly lower (p<0.05) in the
group fed formulated feed. The total protein
(mg/g) and total fat (mg/g) of the
hepatopancreas was significantly higher
(p<0.05) in T1 compared to groups T2 and
T3. However, no significant difference
(p<0.05) was found in the total lipid (mg/g)
and total protein (mg/g) in the muscle of the
different experimental groups. A histological
examination of the hepatopancreas revealed
the presence of densely packed cells with
lumen area and higher vacuolation in the
group fed with formulated feed (T3). The
present study reveals that although the
acceptance of the formulated feeds has been
achieved
in
P.
homarus,
further
improvements and refinement of the
formulation is required to maintain digestive
health, and supporting growth performance
of the animal.

ADNAN HUSSAIN GORA1*, VIDYA JAYASANKAR1,
JOE K. KIZHAKUDAN1, SAIMA REHMAN1, P.
VIJAYAGOPAL2
1

ICAR-Central Marine Fisheries Research Institute - Madras
Research Centre, 75, Santhome High Road, Chennai, Tamil
Nadu, India; 2ICAR-Central Marine Fisheries Research Institute,
Kochi, Kerala, India; *goraadnan@gmail.com

A

twenty days feeding trial was conducted
to compare the effect of natural/live
feeding, starvation and formulated feeds on
biochemical profile of juvenile P. homarus.
Twenty-seven lobsters having carapace
length of 44.93±1.88 mm and weighing
75.66±8.43 g were divided into three groups
in triplicates. The first group (T1) was fed
with raw clam (Meretrix casta) at 5% of body
weight. The second group (T2) was
maintained on complete starvation and the
third group was fed with formulated dry feed
containing 42% crude protein and 5% crude
lipid for twenty days (T3). The hepatosomatic
index of the group maintained at complete
starvation (T2) was significantly reduced

AP PO 30
Evaluation of sweet potato leaf meal for
replacement of de-oiled rice bran
(DORB) in the diet of rohu (Labeo
rohita) fingerlings
ZISHAN AHMAD*, ASHUTOSH DHARMENDRA DEO,
SARVENDRA KUMAR, AMIT RANJAN,
MD. AKLAKUR, N.P. SAHU
ICAR-Central Institute of Fisheries Education, Versova, Mumbai,
Maharashtra, India; *zishanahmad0010@gmail.com

A

60-days feeding trail was conducted to
evaluate the utilization of sweet potato
leaf meal (SPLM) for replacement of de-oiled
rice bran (DORB) in rohu (Labeo rohita)
fingerlings. The SPLM had good protein
-1
content (22.2 g.kg ), with low in vivo
digestibility (36.68%). Five iso-nitrogenous
and iso-calorific diets were formulated. Four
-1
_1
treatments diet of 25 g.kg (T1), 50 g.kg
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-1

(T2), 75 g kg (T3) and 100 g.kg (T4)
DORB replacement by the SPLM and one
control diet (C) without replacement (0%
SPLM) were made. Each dietary treatment
was tested in triplicates with 12 fingerlings
per tank following completely randomized
design.
Growth performance and feed
utilization were found insignificant (p>0.05).
However,
digestive
enzyme
activity
decreased except amylase which increased
significantly in 50% SPLM replacement
group (T2), lipase did not vary significantly
(p>0.05). Metabolic enzymes ALT and AST,
LDH, MDH in liver and muscle and ATPase
in liver and intestine were marginally altered
but dose dependence response was not
observed. Based on the results of the
present study it is concluded that rice bran
can be 100% replaced by SPLM without
affecting growth of L. rohita. However,
digestive efficiency suggested that SPLM
may be used effectively to replace de-oiled
rice bran upto 50% level in practical diet for
L. rohita.

AP PO 31
Comparative evaluation of the skin
colour intensity and growth in the
marine
ornamental
clown
fish,
Amphiprion ocellaris Cuvier, 1830
through dietary administration of
natural pigments
SANAL EBENEEZAR1*, D. LINGA PRABU1, S.
CHANDRASEKAR2, J. BINDU3, P. SAYOOJ1,
K.A.NOBY VARGHESE3, V. SUSMITHA3, P.
VIJAYAGOPAL1
1

ICAR- Central Marine Fisheries Research Institute,
Kochi,Kerala, India; 2ICAR- Central Marine Fisheries Research
Institute, Regional Centre, Mandapam Camp, Tamil Nadu, India;
3
ICAR- Central Institute of Fisheries Technology, Kochi, Kerala,
India; *sanalebeneezar@gmail.com

A

n experiment was conducted for a period
of 60 days to elucidate the effect of

natural pigments on colour development in
the
marine
ornamental
clown
fish,
Amphiprion ocellaris. Experimental diets
were formulated with natural colouring
agents viz., paprika oleoresin, curcumin and
chlorophyll, incorporated @2% in the diets.
The different treatments were T1 (control
feed), T2 (2% of paprika oleoresin), T3 (2%
of curcumin), T4 (2% chlorophyll oleoresin)
and T5 (combination of all the three colouring
agents @2%), in triplicates. The feeds were
isonitrogenous and isocaloric with 40% crude
protein and 6% crude lipid. Fishes with an
average size of 8 mm length and 150 mg
weight were used for the experiments. Six
fishes were kept in each tank and maintained
in filtered sea water of 20 ppt salinity with
adequate aeration and water circulation.
Feeding was done up to satiation twice daily
at 10.00 h and 16.00 h. At the end of
experiment, skin colour intensity of fish was
TM
measured using HunterLab colour analyser
in a scale of whiteness/lightness (L), redness
(a) and yellowness/ orange hue (b). Fishes
were anaesthetized with clove oil (50 μL/L)
prior to measurement of skin colour intensity
and reinstated after the analysis. Colour
intensity of skin was highest in fishes of T2
group with index of redness (11.75±0.44)
and yellowness (18.52±0.26) significantly
(p<0.05) different as compared to all other
treatments. Lightness was highest in T3
(45.83±0.70) and lowest in T2 (38.94±0.44).
A significant difference (p<0.05) among the
treatments was observed in the case of
specific growth rate (SGR) and weight gain.
The highest value of SGR% was observed in
T5 (1.27±0.03), while the lowest was in T4
(0.98±0.03). Weight gain (%) was highest in
T5 (219.05±2.02) and lowest in T1
(176.45±1.45). No significant difference
between treatments was observed in the
case of FCR, FER and ADG. From the
present study, it was concluded that the
pigments present in the feed have a direct
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influence on the skin coloration in A.
ocellaris. Colour imparted in fish due to
paprika oleoresin was found to be superior,
while the growth performance was better
when a combination of pigments was used.

AP PO 32
Culture of the seaweed, Gracilaria
tenuistipitata in brackishwater system
P.NILA REKHA*, SOUMYABRATA SARKAR,
V. NARESH, S. HEMANTH KUMAR, K. AMBASANKAR,
K.K. VIJAYAN
ICAR-Central Institute of Brackishwater Aquaculture,
R.A.Puram, Chennai, Tamil Nadu, India; *rekha@ciba.res.in

S

eaweeds are marine macro-algae
exploited annually for the production of
various commercially important phycocolloids such as of agar, algin and
carrageenan. The, natural seaweed stocks
have become inadequate to meet the
industrial requirements and hence cultivation
of these important resources has become
necessary. Seaweed culture in brackishwater
environment requires a suitable species
which is adaptable and accordingly G.
tenuistipitata was identified due to its
tolerance for a wide range of salinity and
growth potential in turbid waters. But the
package of practice for the culture is not
standardized and in the present study,
attempts to develop one. A factorial
experimental trial was conducted to estimate
the proliferation capacity of G. tenuistipitata
species of different biomass intensity with
different method of propagation viz., rope
culture, and net bag at different ecosystem
viz., lagoon and pond. The results showed
that Gracilaria was proliferating both in
lagoon and pond ecosystem. The biomass
-2
of Gracilaria increased from 50 to 214 gm
(fresh weight) with net bag culture whereas
from 50 to 1350 g/m (fresh weight) with rope

culture within 20 days in pond ecosystem.
Specific growth rate was significantly higher
for 50 g of initial biomass compared to 100
and 200 gm (ANOVA, p<0.05). Specific
-1
growth rate for rope culture was 7.51%d
which was significantly higher compared to
net bag
culture at pond for 20 days
(ANOVA, p<0.05). Biomass of Gracilaria was
2
increased from 50 to 228.5 g/m in net bag
culture whereas it increased from 50 g to
-1
2992.5 gm/m in rope method after 60 days
of cultivation at lagoon ecosystem. Specific
growth rate was found statistically significant
@50 g of initial biomass for both (rope and
net bag) cultivation system at lagoon
ecosystem compared to 100 and 200 g
(ANOVA, P<0.05). The 60 days cultivation at
lagoon revealed that specific growth rate of
rope culture was 5.47%/d which was
significantly higher compared to net bag
system (ANOVA, p<0.05).
The results
revealed that growth of this seaweed was
higher in rope compared to net bag in both
ecosystems. It was also found that specific
growth rate was higher at lesser initial
biomass intensity. Results of this study
infers that rope method of cultivation of G.
-1
tenuistipitata at 50gm was ideal for both
lagoon and pond ecosystem at brackishwater
salinity regime.

AP PO 33
Chitosan
nanoparticle
to
carry
methionine through gastrointestinal
tract and enhance growth and nonspecific immune responses of Labeo
rohita fingerlings
P.M. NUZAIBA*, S. GUPTA
ICAR-Central Institute of Fisheries Education, Panch Marg, Off
Yari road Andheri (W), Mumbai, Maharashtra, India;
*nuzaibapmuhammed@gmail.com
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ietary methyl donors have shown
improved growth performance and
immune response in fishes. Methionine
encapsulated in chitosan nanoparticle
(average size 218 nm) was prepared by ionic
gelation method having 83.6% encapsulation
efficiency. An experiment was conducted for
60 days to investigate nano-encapsulated
methionine (0.6% and 1.2%) against its bare
form on growth rate, feed conversion ratio,
immunological parameters and tissue
enzyme activities of Labeo rohita. Improved
growth performance (p<0.05) in fish fed with
methionine
encapsulated
chitosan
nanoparticle were observed, which is
supported by increased tissue transaminases
and
lactate
dehydrogenase
activity.
Enhanced immune responses including
serum
glucose,
lysozyme
and
myeloperoxidase activity, serum albumin and
globulin ratio were found in fish fed with
methionine
encapsulated
chitosan
nanoparticles @0.6%. Use of 0.6%
methionine loaded chitosan-nanoparticle
over bare methionine can be adapted to
improve growth and immune responses in L.
rohita. The present study revealed that
methionine after encapsulaton in chitosan
nanoparticles, improved absorption over to
its bare form in the gastrointestinal tract of
fish.

AP PO 34
Digestive enzyme activity of orange
spotted grouper (Epinephelus coioides)
in larval rearing system
BIJI XAVIER*, SEKAR MEGARAJAN, RITESH
RANJAN, CHINNI BABU, SHUBHADEEP GHOSH
Visakhapatnam Regional Centre ICAR-Central Marine Fisheries
Research Institue, VIshakapatnam, Andhra Pradesh, India;
*bijicmfri@gmail.com

O

range spotted grouper is a commercially
important marine finfish, and is highly
prized for its flesh quality and fetch high
market prices. Earlier, farming of these
species greatly depended on wild collected
seeds. Recently, Visakhapatnam Regional
Centre of CMFRI has developed a
technology for mass scale seed production.
An attempt was made to study the digestive
enzyme
activity
during
the
larval
development of orange spotted grouper at
various days of culture (DOC). Samples were
collected from the existing larval rearing
th
st
th
th
th
system on 0, 9 , 21 , 27 , 45 and 65 day,
in tune with the different feeding protocols
followed on the respective days. Day 0 was
taken as control or no feed, sincethe larval
mouth was not formed. On days 9, 21, 27, 45
and 65; the larvae were fed on rotifer and
copepod, rotifer, copepod and Artemia,
Artemia and chopped trash fish, artificial feed
and chopped trash fish and chopped trash
fish only respectively. Samples for analysis
were prepared by homogenating the whole
body of the larvae (10% W/V) in 0.25M
sucrose solution followed by centrifuging at
5000 rpm for 20 min.The different digestive
enzymes such as amylase, trypsin,
chymotrypsin and lipase were estimated
during the different stages of their larval
development. Lowest amylase activity
(4.12±0.02 µmol maltose released) was
observed in newly hatched larvae (0 day)
and activity increased with increase in
rearing period. Significant increase in
amylase activity (p<0.05) was registered on
th
9 day (14.35±0.05 µmol maltose released).
Trypsin activity was lowest in newly hatched
larvae and it was not significantly different
th
(p>0.05) from the activity on the 65 day.
Highest activity (p<0.05) of Trypsin was
st
observed on 21 day (16.95±0.27 µmol
tyrosine released). Similar trend was also
observed in the Chymotrypsin activity. Lipase
th
activity was highest (p<0.05) on 27 day
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(2.12±0.05 units/mg protein), followed by the
th
45 day and the lowest activity was observed
in newly hatched larvae (0.37±0.01 units/mg
protein).

AP PO 35
Culture
of
GIFT
tilapia
using
aquaponics technology - An ecofriendly
technology for nutrient recycling and
aqua farming
S. DHIVAKAR*, M. DIVYA
Department of Marine Science, Bharathidasan University,
Tiruchirappalli, Tamil Nadu, India; *dhiva007@gmail.com

A

quaponics is the combined culture of fish
and plants in recirculation. Nutrients,
which are excreted directly by the fish or
generated by the microbial breakdown of
organic wastes, are absorbed by plants
cultured hydroponically (without soil). This is
good for the fish because plant roots and
Rhizobacteria remove nutrients from the
water. The nitrifying bacteria living in the
gravel and in association with the plant roots
play a critical role in nutrient cycling; without
these microorganisms the whole system
would stop functioning. Plant species had
significant
influence
on
nitrogen
transformations in aquaponics. Aquaponics
could be important anthropogenic N2O
emission source. High root surface area in
aquaponics favored for the growth of
nitrifying bacteria. In general, leafy green
plants do extremely well in aquaponics along
with some of the most popular fruiting
vegetables, including tomatoes, cucumbers
and peppers etc. Fruiting vegetables have
higher nutrient demands and are more
appropriate for established systems with
adequate fish stocks. Tilapia is commonly
cultured in aquaponic systems. Although
some aquaponic systems have used channel

catfish, Clarias sp., rainbow trout, Sturgeon,
pacu, common carp, Koi carp, silver carp,
grass carp, goldfish, asian sea bass
(Barramundi) and cod. Most commercial
systems are used to raise tilapia. Because it
is a warm-water species that grows well in a
recirculating tank culture. Furthermore, tilapia
is tolerant of fluctuating water conditions
such as pH, temperature, oxygen, and
dissolved solids. Among these Tilapia
varieties, recently introduced GIFT Tilapia
(Oreochromis niloticus) has shown better
performance in aquaculture practices. The
present study focuses on culture of GIFT
tilapia using aquaponics technology, which is
a faster-growing strain suitable for both
small-scale and commercial aquaculture.
Fish waste and uneaten food from fishes is
recirculated to plant which absorbs nutrients
from the cultured water. The effects of
stocking density on the growth and
production parameters of GIFT tilapia, was
assessed in the study.

AP PO 36
Prospects
and
strategies
for
development of native species Indian
white shrimp (Penaeus indicus) for
diversification
in
brackishwater
aquaculture
A. PANIGRAHI*, RASMI R. DAS, A. SARAVANAN, K.
AMBIGANANDHAM, K.P. KUMARAGURU VASAGAM,
K. AMBASANKAR, P.S. SHYNE ANAND, V.K.
KATNENI, C. GOPAL, K.K. VIJAYAN
Central Institute of Brackishwater Aquaculture, 75, Santhome
High Road, R. A. Puram, Chennai, Tamil Nadu, India;
*apanigrahi2k@gmail.com

T

he course of brackishwater aquaculture
in India was dependent on monoculture
of Penaeus monodon, which had a
phenomenal growth till the sector got
plagued by viral diseases, especially White
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Spot
Syndrome
Virus
(WSSV).
Subsequently, the exotic Pacific white shrimp
P. vannamei was introduced to sustain
shrimp aquaculture. Exclusive dependance
on an exotic species will not be sustainable
owing to several reasons. There is, therefore,
an urgent need to tap the culture and
breeding potential of native shrimp with
comparable aquaculture taits.The Indian
white shrimp, P. indicus, is widely distributed
in the Indo-pacific region.It is one of the first
species whose breeding and seed production
technology was standardized in India. In
order to characterize the production efficency
and to evaluate the potential of this species
for domestication and genetic improvement,
several on farm and on stations studies were
carried out at several locaations along the
entire coast of India. Although being nonSPF and yet to be improved genetically, this
shrimp has shown similar performance like
exotic SPF P. vannamei and performed
greatly in terms of growth during the first 2.5
to 3 months of culture. In the recent culture
trials in six locations and two trials in with a
2
stocking density of 15 to 40 pc/m could yield
a production of 2 to 6 tons/ha/crop with a
harvestable size up to 40 to 60 counts.
Survival of 65-91% and FCR of 1.2-1.5 in 90125 days of culture was recorded. With the
sale price ranging from Rs. 300 to 450 per kg
of shrimp, the rate of return is good with an
achievable profit margin of 2.0 to 5.0 lakh
rupees/ha/crop. In the present scenario of
various disease outbreaks like EHP, WSSV
and slow growth problem faced by shrimp
farmers, the native Indian white shrimp could
stand well in comparison with SPF strain of
P. vannamei and attain better production
performance and economic return. However,
for long term sustainability of this sector,
developing an improved domesticated strain
of Indian white shrimp through selective
breeding is the long term objective and
should be given urgent attention.

AP PO 37
Evaluation of three different C:N ratio
for white shrimp Penaeus vannamei
under practical conditions: Effect on
growth performance, Immune and
metabolic pathway
A. PANIGRAHI*, P. RAJESH, M.R. SIVAKUMAR, JAYA
SHREE, VINOD KUMAR, M. SUNDARAM, C.
SARANYA, SAMBID SWAIN, K.K. VIJAYAN
ICAR-Central Institute of Brackishwater Aquaculture, 75,
Santhome High Road, R. A. Puram, Chennai, Tamil Nadu, India;
apanigrahi2k@gmail.com

B

iofloc is an emerging eco-friendly
aquaculture production system to
enhance economic and environmental
benefits through limited water exchange,
effluent discharges, artificial feed supply and
improved biosecurity. Manipulation of the
C:N ratio is an ideal applied way to reduce
the accumulation of ammonium nitrogen and
to keep the structure and stability of a biofloc.
An experiment, for a period of four weeks,
was carried out to evaluate the effect of C/N
ratios on growth performance, survival rate,
water quality and immunological status in
Penaeus vannamei shrimp culture with
limited water exchange. Three different
carbon sources: molasses, rice bran and
atta were applied separately to raise the C/N
ratio of feed input to 10, 15 and 20, and
achieved a final C/N ratios of 10:1, 15:1 and
20:1. A locally formulated and prepared feed
containing 36% crude protein with C/N ratio
7:1 was used as control. The results showed
that shrimps reared in CN:10 and CN:15
biofloc
systems
showed
significantly
(p=0.0229 and 0.0263) higher growth as
compared to that of CN:20 and control. The
total ammonia nitrogen, nitrite (NO2) and
nitrate (NO3) in the water column were
reduced significantly in the order of
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increasing the C/N ratio from 10 to 20
(p<0.001). The immunological parameters
such as lysozyme and proPO activities
increased considerably in CN 10 and 15
treatments than those in CN 20 and control.
Through real-time quantitative PCR analysis,
relative expression levels of potential
immune
genes
(serine
proteinase,
prophenoloxidase activating enzyme, Toll 3
and crustin), and genes entail in metabolite
pathway such as Glucose transporter 1,
Hexokinase,
Phosphoenolpyruvate
Carboxykinase 1, and Insulin-like growth
factor 1 were significantly up-regulated than
those of the control. The overall findings
indicate that rearing of P. vannamei shrimp in
CN 10 and 15 bio-floc systems could
increase
the
growth
performance,
development of immune responses and
improvements in water quality.

AP PO 38
Post tsunami scenario of Munroe
Island, Kerala and it’s uncertain future
on an aquaculture perspective

like
agriculture
(mainly
paddy
and
coconut),coir industry, tourism etc. The
paddy cultivation remains almost stopped
now. The tsunami hit the area in December
2004 which led to unusual submergence of
the Island causing severe decline in the
economy, social welfare and security.
Aquaculture was the most severely affected
food production sector in the island with
multifaceted ill effects. Now, this island is
reported to be sinking still faster which keeps
the people under pressure owing to
economic and social reasons. The total area
under aquaculture reduced from 170 ha to 38
ha which shows the intensity of havoc. The
paddy fields which once served as the
grazing grounds of many aquatic animals got
abandoned now a days causing sharp
decline in rice and shrimp production which
ultimately led to economic disasters among
the ‘islanders’. The mangroves that protected
the island remain destroyed extensively
which also has been rated as one of the
reasons for the reduced aquaculture
production. More details including the
reasons for the sinking of the island are
presented in the paper.

S.N. BISMIN SHAW 1*, V.K. MADHUSOODHANAN2,
BINU KARUNAKARAN3, K. DINESH1
1

Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, India; 2Kerala Shastra Sahitya Parishad, Kollam, Kerala,
India; 3Munroe Island Gram Panchayat, Kollam, Kerala, India;
*bisminriyasbkv@gmail.com

M

unroe
thuruth
(thuruth=island),a
‘vanishing gem’ in the southern Kerala
located 25 km from Kollam,the District capital
is located 54 msl. It has been called as the
“prawn village” of Kerala because of the
presence of large areas of shrimp farms
operated here. The cluster of these islands is
located at the confluence of Ashtamudi lake
and Kallada river. The population as per
2011 census was 10,380 and almost 200
families had to leave the island of late.
Earlier, they sustained with the major sectors

AP PO 39
Fisheries management in Hasdeo
Bango reservoir of Chhattisgarh with
special reference to the livelihood of the
native fisher folk
K.K.S. TANWAR*, D. SAHU, K. DINESH
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *cofkk51@yahoo.com

F

isheries sector is an employment and
income generator which plays a
significant role in the rural economy and is a
source of nutritious and cheap food. Around
2.10 lakh fishermen in Chhattisgarh depend
on aquaculture and fisheries for their
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livelihood. Fisheries sector occupies a vital
place in the socio-economic development of
Chhattisgarh contributing 1.57% to the GDP
of the State. The present study was
conducted in Hasdeo Bango reservoir. The
reservoir with a catchment area of 6730
sq.km. is situated in the upper portion of
Hasdeo River having a total length of 333
km. It lies between Longitude 82°36’ (E) and
Latitude 22°36’ (N) in Korba District of
Chhattisgarh. The study was carried out in
the months of March and April, 2016. The
fisheries in the reservoir provides livelihood
to
the
socio-economically
backward
communities of fishermen, scheduled tribes
and scheduled castes. About 50% of the total
population of the area belongs to the
fishermen community. The data was
collected from the active fishermen of the
age group of 40±2 years belonging to 6
Villages. These Villages fall under 16
societies mainly comprised of tribal people
out of which only four societies have legal
validity. Crafts and gear operated in the
Hasdeo Bango reservoir are mainly
motorized/non-motorized boats and gillnets,
drag net, Daphna jal. State government has
started cage culture programme under the
State Fisheries Development Board in the
reservoir. The major fish species stocked in
cages are Pangasius, Tilapia and Indian
major carps (IMC). The fishermen sell the
fish at Katghora, Korba and Ratanpur fish
market for a price ranging from Rs.70 to
Rs.120 per kg which varies with species. The
daily income of fisher folk ranged from
Rs.600 to Rs.1200. The fishereis existing in
Hasdeo Bango Reservoir is still primitive and
needs improvement in terms of policy
management, awareness creation, stock
manipulation,
time
management
and
effective marketing strategies.

AP PO 40
Economic analysis of an improved
traditional shrimp farm in the pokkali
fields of Kerala, India
A.T. ANNA1*, T.V. ANNA MERCY 2, K. DINESH1
1

Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; 2Sacred Heart College, Thevara, Kochi,
Kerala, India;*annaatthomas09@gmail.com

T

he
shrimps,
Penaeus
monodon,
Fenneropenaeus indicus, Metapenaeus
dobsonii, M. monoceros, M. affinis and the
crab, Scylla serrata have great significance
in the brackish water fields of Kerala
especially in terms of farmers’ income and
protein security. The current study analyses
the economic feasibility of polyculture in a
brackish water prawn filtration pond at
Chellanam Village, Ernakulum District,
Kerala with an extent of 7.78 acres lying in
o
o
North 9 58’ Latitude and East 76 16’
Longitude. The data was collected for a
period of 5 years starting from November,
2012. The white spot syndrome virus
(WSSV) has been causing devastating
effects on the farmed shrimp since 1995 in
the region with varying degrees of crop loss.
The farmer under investigation earned the
highest profit of Rs. 2,41,390 in 2012-13 and
the lowest profit in 2014-15 (Rs. 67,300). The
period 2016-17 recorded a loss of
Rs.1,26,390 due to white spot disease,
predation, absence of rain and sudden
drastic changes in salinity. Total fish
production was found to be the highest in
2012-13 with a sale value of Rs. 2,00,000
with Oreochromis mossambicus contributing
the most.The highest crab production was
recorded during the year 2015-16 with a sale
value of Rs.1,02,400 and lowest in 2016-17
(sv: Rs.76,000). The highest shrimp
production was recorded during the year
2015-16 (sv: Rs.3,60,210).
The paddy
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cultivation was done during the rainy season
(June to September) and thereafter, the field
was utilized for traditional shrimp farming.
The average total cost of production were
Rs.2,62,700 (fixed cost: Rs.1,52,500 and
variable cost: Rs.1,10,200), Rs.2,43,950 (fc:
Rs.1,18,000
and
vc:
Rs.1,25,950),
Rs.2,60,900 (fc: Rs.1,18,500 and vc:
Rs.1,42,400), Rs.2,83,500 (fc:Rs.1,37,500
and vc:Rs.1,46,000), Rs.4,20,000 (fc:
Rs.2,45,000 and vc: Rs.1,75,000) during the
years 2012-13, 13-14, 14-15, 15-16 and 1617 respectively.
The details of the
production and the suitability of pokkali
cultivation is discussed in the paper.

AP PO 41
Role of paddy-cum fish culture on the
nutritional economic security of the
local population of Ziro valley,
Arunachal Pradesh, India
HAYIN TAMUT1*, K. HEANKHE1, P. NILIMA1, D.
NOBIN2, K. DINESH1
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, India; 2ICAR-Central Institute of Fisheries Education,
Mumbai, Maharashtra, India; *hayintamut12@gmail.com

P

addy cum fish culture started in Ziro
Valley of Arunachal Pradesh in 1960s
under the Government initiative. Ziro Valley
is located 1524m ASL and covering an area
of 715.7 ha out of which rice-fish culture is
practiced in 592.0 ha. The history of the
occurrence of certain indigenous fishes in the
paddy fields led the Government of
Arunachal Pradesh to start paddy cum fish
culture in the valley. Culture was carried out
on trial basis during 1964-65 in 23 plots of
paddy fields, where common carp was
introduced and resulted in high success rate.
Native species like Channa striatus, Puntius
spp., Schizothorax spp., eels, Nemacheilus
spp., Dorikona or weed fish are also caught

as bycatch in these fields. It was observed
that about 75% percent of the farmers are
males. The annual production of fish from
paddy cum fish culture was estimated at 650
kg/ha. The fish produced is mainly used for
the own consumption of the farmers and only
small quantities are sold at a rate betweem
Rs.100 to 120 per kg. The average annual
family income falls in the range of Rs. 0.5 to
1 lakh. This is a perfect model in preserving
the wetland ecosystem, generating income
and employment and ensuring nutritional
security. Such models have to be
encouraged wherever possible in Arunachal
Pradesh and outside as well for meeting the
above objectives under blue economy
concept.

AP PO 42
Significance of carbon saturation
capacity and labile carbon in shrimp
culture pond sediments varying in soil
texture
S. SUVANA*, P. KUMARARAJA, R. SARASWATHY, A.
NAGAVEL, M. MURALIDHAR
ICAR-Central Institute of Brackishwater Aquaculture, R. A.
Puram , Chennai, Tamil Nadu, India; *suvana@ciba.res.in

T

he variation in the carbon (C) saturation
of aquaculture pond soils, which varies
with the input of C onto pond bottom from
uneaten feed, faecal matter, bloom crash etc.
is an important factor to be considered.To
determine the C saturation capacity of
aquaculture
pond
soils,
incubation
experiments were conducted mimicking the
pond environment, (a). water logged
condition for culture period; (b). field capacity
condition for post culture period after
harvest) with three soils varying in texture
(clayey, sandy loam and sandy clay loam)
and carbon substrate in the form of cellulose
(0, 0.5 and 1% carbon) for a period of 90
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days, under two salinities, 0 and 15 ppt. The
addition of C substrate decreased the redox
potential under higher salinities in sandy
loam (-42 mV), sandy clay loam (-48 mV)
and clayey (-52 mV) soils indicating the
varied pattern of organic matter degradation
in different textured soils. The slope of the
graph between total C (0.03 to 1.5%) and C
substrate dose showed that fine textured (Ft)
soils approached saturation level faster than
coarse textured (Ct) sandy loam soil at
higher salinities. The high C content in clayey
soils could be attributed to higher
stabilization and protection of C in Ft soils
than Ct sandy loam soils. The labile carbon
content (the easily mineralisable carbon) of
soil gives an insight into the degree of carbon
degradation, an indicator of pond bottom
quality. Analysis of the labile carbon fraction
in the sediments collected from culture ponds
of Penaeus vannamei, revealed higher
quantity in Ct soil (110 ppm) than the Ft
sandy clay loam (19 ppm), indicating higher
potential for pond bottom deterioration. The
study inferred that though total carbon
saturation was faster in Ft soils, it is the labile
carbon fraction, which is responsible for
deteriorating pond bottom condition.

are generally neglected. In this study,
Zebrasoma scopas, a fish that belonged to
the above category was selected for
observation in captivity. Though it is widely
regarded as an ornamental species around
the world, the preference for display,
marketing or export of this species is very
low in India. Live specimens along with some
nearby algae covered rocks were collected
from the reefs of south Andaman and housed
in glass tanks. The tanks were maintained at
o
26.5 to 27.5 C with 12 h of illumination and
12 h of darkness. Acclimatization happened
within 7 to 8 days, after which the fishes
began feeding. Experiments were conducted
to identify feeding techniques and preferred
foods. Various parameters like hideouts,
territorial aggression and diurnal activities
were noted. The successful acclimatization
of these wild caught specimens indicates that
they are well-suited for the aquarium. In the
light of the recent achievement in captive
breeding of Zebrasoma flavescens in Hawaii,
the possibility of a successful captive
breeding programme for Z. scopas in India is
high. Successful captive breeding will help in
popularization and export of this species in
the ornamental fish trade.

AP PO 43

AP PO 44

Dull coloured ornamental fishes – A
case study on developing captive
breeding techniques

Advancement in spawning period of
Labeo dyocheilus using ovatide in mid
Himalayas

S. NARAYANI, M. ARUN KUMAR, S. VENU*

RAGHVENDRA SINGH1*, N.N. PANDEY2, MONIKA
GUPTA3, A.K. SINGH2

Department of Ocean studies and Marine Biology Pondicherry
University, Port Blair campus, Andaman and Nicobar Islands,
India; *s.venu1974@gmail.com

D

iversification of ornamental fishes, to
widen the market and to reduce
pressure on exploited species is often
suggested. With regard to marine ornamental
species, large-bodied or dull coloured fishes

1

ICAR-Directorate of Coldwater Fisheries Research,
Experimental Fish Farm, Champawat, Uttarakhand, India
2
; ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; 3ICAR-National Academy of Agricultural
Research Management, Rajendranagar, Telangana,
India;*shakya.raghav@gmail.com

L

abeo dyocheilus is an indigenous minor
carp inhabiting upland streams and
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rivers of mid Himalayas at an elevation of
400-800 m MASL. Normally the induced
breeding of the species is achieved from
third week of July to second week of August
in mid Himalayan region. It is often difficult to
produce a large quantum of seed during this
this short period of breeding. Therefore, an
attempt was made to advance the spawning
period of L. dyocheilus by pretreatment of
ovatide. A total of 12 females and 24 males
(1: 2 ratio in VI sets) were used for the
th
breeding experiments conducted during 30
th
May to 30 June 2016. For achieving
advanced maturity and spawning, female of
set I to IV were pretreated with intramuscular
injection of ovatide at the rate 0.3 ml/kg body
weight twice at an interval of two weeks.
Males were injected at the rate 0.1 ml/kg
body weight only once before 15 days of
induced breeding trial. Fishes of set V and VI
were not subjected to any pretreatment of
th
ovatide. On 30 June all the six breeding
sets were arranged and the fishes were
treated with ovatide. Female and males were
injected at 0.7 ml/kg and 0.3 ml/kg of body
weight, respectively and left overnight in FRP
tanks for spawning. The fishes in sets I to IV,
successfully spawned and fertilized eggs
were collected in morning hours whereas
fishes from set V and VI failed to spawn.
Fertilization and survival percentage were
recorded
as
79-82%
and
67-71%,
respectively. The results indicate that the
treatment of ovatide during pre-spawning
phase is beneficial for advancing the gonadal
maturity, successful induced spawning and
prolonging the breeding period which may
play a key role in production of substantial
quantity of seed of L. dyocheilus.

AP PO 45
Nano sized copper and titanium oxide
incorporated
antifouling
coated
polyamide netting for cage culture
Saly N. THOMAS*, P. MUHAMED ASHRAF
ICAR-Central Institute of Fisheries Technology, Matsyapuri
P.O., Kochi, Kerala, India; *salynthomas@gmail.com

U

se of copper based antifouling coatings
is undesirable in cage aquaculture due
to its toxic effects. Intensive research is
being carried out across the world on other
technological interventions that control
fouling with least threat to the culture species
and the environment. A study on nano sized
material-based coatings for antifouling was
undertaken to address the problem of fouling
in cage netting. Among the different nano
sized materials tried singly and in
combination, the combination of nano copper
oxide and titanium oxide was found very
effective. Polyamide (nylon) webbings were
treated with nano copper oxide and nano
titanium oxide in different ratios and the
results showed excellent fouling resistance
under marine environments. The samples
ofnylon multifilament netting of 210x2x2 and
30 mmØ mesh,treated with nano sized
copper and titanium oxide were exposed to
estuarine environments and the samples
were drawn at monthly intervals upto 90
days. Further, nettings samples of 1.5 sq.m.
treated with the nano materials and exposed
continuously to estuarine waters for 90 days
showed that the nano material coated netting
was completely free from fouling. The
spectrophotometric evaluation and scanning
electron micrographs showed that the nano
materials were strongly adhered over the
nylon netting materials. The nano materials
occupy the interstices of polyamide
polymeric chain and interact strongly with
lone pair electrons of nitrogen and hence a
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co-ordinated complex is formed. The
technology has potential for fouling control in
nylon nettings used for cage aquaculture.

AP PO 46
High density nursery rearing of
Penaeus indicus post larvae fed with
feeds containing varying levels of
protein (30 to 60%) with high feeding
frequency regime
P.S. SHYNE ANAND*, I.F. BIJU, K. AMBASANKAR,
R. MALAR, RESHMI DAS, C.P. BALASUBRAMANIAN,
A. PANIGRAHI, S. RAJAMANIKAM, C. GOPAL,
K.K. VIJAYAN
ICAR-Central Institute of Brackishwater Aquaculture, 75,
Santhome High Road, R.A. Puram, Chennai, Tamil Nadu,
India;*shyneanand@ciba.res.in

N

ursery rearing of post larvae is becoming
an evolving model in shrimp culture as
this farming system increases the growth
performance and reduces culture duration of
shrimps in grow out system due to
compensatory growth effect. It also reduces
incidence of disease like early mortality
syndromes in shrimp ponds. In this
backdrop, a 45 days high density (1000
3
nos./m ) nursery rearing of post larvae of
Penaeus indicus (PL 12) was carried in 500
L FRP tanks using feeds formulated with
varying levels of protein (30, 40, 50 and
60%) to optimize the protein requirement
with higher feeding frequency (8 times) in
nursery rearing system. A 45 days feeding
trial revealed that lowest protein (30%) fed
group recorded growth (0.39±0.03 g) and
survival (89±8.7%) at par with highest protein
(60%) feed groups (0.4±0.04;
93±3.8%
survival). Highest growth was recorded in
group fed with 50% protein feed, 0.45±0.04g
with
92±6.5%
survival.
Proximate
composition of the shrimps fed with 30%
protein diet had higher crude protein content
(69.28±0.94%) and lower lipid level

(3.74±0.04%) whereas, shrimps fed with
50% protein feed had lowest crude protein
content (65.58±1%) and highest lipid content,
5.33±0.56%.
Comparatively better water
quality and lower level of TAN (1.57 ppm)
was recorded in treatment with 30% feed.
Study of digestive enzymes in the
hepatopancreas revealed highest amylase
protease ratio (0.25) in shrimps fed with 30%
protein containing feed. The study shows
that increasing the feeding frequency (up to
8 times) per day can result in survival and
growth of post larvae, which is at par with
group fed feed containing lowest protein
(30% protein). This will also reduce the feed
wastage, better water quality parameter and
higher carbon nitrogen ratio (C:N ratio) in
high density system compared to higher
protein fed group (50-60%).

AP PO 47
Demonstration of carp culture using
farm made feed incorporating rain tree
pod in farmers’ pond
S.C. RATH*, K.C. NAYAK, K.C. DAS, K.N. MOHANTA,
S.S. GIRI
ICAR-Central Institute of Freshwater Aquaculture, Bhubaneswar,
Odisha, India; *scrathcifa@yahoo.com

A

wareness has been developed among
the fish farmers to use supplementary
feed for better fish production. The cost
escalation of supplementary feed is mostly
due to the price hike of edible oilcakes.
Research is recommended to find suitable
non-conventional feed ingredient to replace
the edible oil cake in carp feed. Rain tree
(Samanea saman) is a tropical avenue plant,
widely distributed in Indian sub-continent.
Rain tree pod (RTP) is rich in protein (252
-1
-1
g.kg ) and energy (20 KJg ). RTP contains
∑SFA, ∑MUFA, ∑PUFA n-6 and ∑PUFA n-3
at the rate of 30%, 25%, 41% and 3%,
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respectively. Tannin, saponin, and alkaloid
were quantified as 7.4%, 2.2%, and 1.57%,
respectively. RTP is palatable to carp and
could be used as a feed ingredient. In
experimental grow out carp feed, raw RTP
could be incorporated at 30% level as
replacement for the conventional feed
ingredients. To bring this result to the
farmers
practice,
a
farmer’s
pond
demonstration
was
conducted
at
Subarnapur, Gop, Puri, Odisha in a
participatory approach. Iso-nitrogenous feeds
of 25% Crude Protein with RTP (F1) and
without RTP (F2) were evaluated in two
ponds (0.2 ha each) at stocking rate of 7500
carp fingerlings/ha (catla 600 and rohu
900/pond). Culture period was 180 days
(September 2016 to March 2017) following
standard aquaculture practices. Feeding was
done @5% of body weight for first 60 days
followed by 3% for the rest of the culture
period. Fish fed with F1 and F2 showed
survival (%) of 88.8 and 87.9, weight gain
(%) as 4290 and 4227 and FCR as1.38 and
1.46 respectively The net fish production by
RTP and Non-RTP feeds during 180 days
was 2.60 ton and 2.32 ton/ha, respectively.
The price of the ingredients/kg of Feed 1 and
Feed 2 was Rs.19.00 and Rs. 23.00,
respectively. The demonstration could
convince the farmers that RTP could partly
replace the conventional feed ingredients in
carp feed.

AP PO 48
Effect of early weaning of advanced
larvae of mud crab, Scylla serrata from
indoor hatchery to earthen pond
JOSE ANTONY*, C.P. BALASUBRAMANIAN,
BALAMURUGAN, K.P. SANDEEP, I.F. BIJU,
C. GOPAL, K.K. VIJAYAN

ICAR- Central Institute of Brackishwater Aquaculture, Santhome
High Road, R.A. Puram, Chennai, Tamil Nadu, India;
*antonyjose@ciba.res.in

M

ud crab, Scylla serrata, is a high valued
seafood commodity in India. The
aquaculture of this species is severely
constrained due to relatively long larval cycle
and inconsistent survival. To shorten the
larviculture period in the indoor hatchery, and
maximize the juvenile production, an
experimental trial using outdoor hapas
erected in the earthen production pond was
conducted to find the life stage that yields
maximum crab instar conversion. A total of
200 nos. of Zoea 5 and megalopa at different
age groups were stocked in different hapas
(1m X 1m X 1m) during late evening hours.
The salinity of pond water was 25 ppt. All the
larvae used in the trial were obtained from a
single female. The larvae were therefore
stocked in to the hapas in a sequential
manner starting with Zoea 5 (Z5) and
followed by megalopa as the larvae
metamorphosed to the latter. Megalopa of
age day 1 (Megalopa 1-M1), day 2
(Megalopa 2-M2), day 3 (Megalopa 3-M3)
and day 4 (Megalopa 4-M4) were stocked in
individual hapas. The animals were fed
adlibitum with finely grated and seived clam
meat four times a day. Hapas were cleaned
daily to maximise water circulation and water
depth in the pond was optimally maintained.
At the end of the trial (15 DOC) all the hapas
were retrieved and the crab instars were
individually counted. Significantly higher
(p<0.05) survival rate and average number of
crab instar was observed in case of
treatments M3 (Survival rate - 62.33±3.08%)
and M4 (Survival rate - 69.66±2.35%). The
crab instar conversion rate was significantly
lower (p<0.05) for treatments M1, M2 and
Z5. There was no significant difference
(p>0.05) in the crab instar conversion rates in
treatments M3 and M4. However, no
significant difference was found in the mean
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body weight and carapace width among the
treatments. The present trial suggests that
better survival were obtained through early
rd
th
weaning of megalopa at the age of 3 to 4
day in to outdoor hapas erected in ponds.

AP PO 49
Optimization of culture and biomass
production
of
a
cyanobacterium
isolated from a tropical estuary in south
India
K.P. SANDEEP*, M.U. REKHA, LEESA
PRIYADARSANI, JOSE ANTONY, C.P.
BALASUBRAMANIAN, K. AMBASANKAR, K.K.
VIJAYAN
ICAR-Central Institute of Brackishwater Aquaculture, Chennai,
Tamil Nadu, India; *sandeepkp@ciba.res.in

C

yanobacterium, Arthrospira (Spirulina)
maxima, was isolated from a tropical
estuarine ecosystem, Muttukadu estuary,
Kanchipuram District, Tamil Nadu, India. The
isolate was identified by using morphological
and molecular taxonomic tools. This is the
first report on the isolation of A. maxima
strain from Indian coast. The objective of the
study included the isolation of the strain,
optimization of the culture media, biomass
production and its utilization in aquaculture.
An 18 days growth study was conducted in
indoor lab conditions by altering the
concentrations of NaHCO3 (4, 8 and 12 g/L)
and NaCl (5, 10 and 15 g/L) in modified NRC
(Nallayan Research Centre) medium in
different permutations and combinations.
Two reference strains were grown in
modified NRC medium Arthrospira platensis
and Arthrospira maxima (MBTD-CMFRI) as
control. The growth kinetics was studied by
counting the number of cells per ml of
culture. Better growth, biomass production
and protein content was recorded in
treatment supplemented with 12 g/L NaHCO3

and 10 g/L NaCl (Salinity 28 ppt) and was
significantly different (p<0.05) from other
treatments and par with the values of the
reference strains grown in modified NRC
medium. The results of the study will help the
culture of the local isolate of A. maxima in
brackishwater and seawater for the biomass
and quality protein production and also for its
utilization in aquaculture.

AP PO 50
Estimating
the
repeatability
of
reproductive fitness traits in captivebred populations of marine ornamental
clown fishes
M. SAKTHIVEL*, M. SANKAR, K.K. ANIKUTTAN,
G. TAMILMANI, P. RAMESHKUMAR, A.K. SAMAL,
R. JAYAKUMAR, M. ANBARASU, G.H. RAO, A.K.A.
NAZAR
ICAR- Central Marine Fisheries Research Institute - Mandapam
Regional Centre, Mandapam Camp, Tamil Nadu, India;
*sakthicares@gmail.com

T

he estimation of genetic parameter, the
repeatability, for the reproductive fitness
traits was carried out in marine ornamental
fishes viz., orange clownfish (Amphiprion
percula), clown anemone fish (Amphiprion
ocellaris), skunk anemone fish (Amphiprion
akallopisos) and maroon clownfish (Premnas
biaculeatus). Data on fecundity at spawning,
number of eggs after incubation (incubation
period of 6-9 days), number of eggs hatched,
fertility (%) and hatchability (%) were
recorded. The variance components were
estimated by analysis of variance and the
coefficients of repeatability were derived by
intra-class
correlation.
The
values
(mean±SEM) of fecundity at spawning,
number of eggs after incubation, number of
eggs hatched, fertility and hatchability were
737±49, 504±39, 405±31, 68.5±2.9 and
55.7±2.4 for A. percula (n=6; N=30); 330±12,
243±10, 206±10, 74.3±2.6 and 62.9±6.6 for
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A. ocellaris (n=5; N=30); 604±25, 494±22,
435±22, 81.7±1.2 and 71.9±1.7 for A.
akallopisos (n=6; N=33) and 749±43,
589±35, 499±31, 78.7±1.1 and 66.4±1.0 for
P. biaculeatus (n=6; N=24), respectively,
where ‘n’ being the number of brood pairs
and ‘N’ being the total number of
observations. The repeatability estimates for
these traits were 0.08, 0.22, 0.12, 0.56 and
0.40 in A. percula, 0.38, 0.29, 0.31, 0.46 and
0.33 in A. ocellaris, 0.09, 0.16, 0.22, 0.20
and 0.60 in A. akallopisos and 0.19, 0.20,
0.14, 0.01 and 0.00 in P. biaculeatus,
respectively. Low to moderate repeatability of
these traits revealed that improvement in the
production environment and non-genetic
factors influencing the reproductive fitness
would enhance the accuracy of the
parameter while estimating the inherent
transmitting ability of the clown fishes.

cement tanks @10 numbers/m and reared
for a period of 5 months. The shrimps were
fed with pellet feed @5% of body weight. The
water quality parameters like temperature,
salinity, pH and ammonia were monitored
periodically. Water exchange @ 70% was
carried out in two days interval. The mean
length and weight of the females and male
were 9.847±0.05 cm, 10.17±0.12 g and
9.578±0.054 cm, 9.84±0.05 g respectively.
The overall mean length and weight of the
shrimp was 9.73±0.03 cm and 9.83±0.08 g,
respectively. The final survival rates were
59% for females, 41% for males whereas the
overall final survival was 60%. The statistical
analysis of revealed that the growth and
survival were significantly (p<0.01) higher in
females than males.

AP PO 51

Effect of dietary supplementation of
beetroot on growth performance and
disease
resistance
in
percula,
Amphiprion percula

Sex dependent growth and survival of
green
tiger
shrimp,
Penaeus
semisulcatus
M. SANKAR*, M. SAKTHIVEL, R. JAYAKUMAR,
G. TAMILMANI, P. RAMESHKUMAR, A.K. SAMAL, K.K.
ANIKUTTAN, M. ANBARASU, N. KRISHNAVENI,
A.K.A. NAZAR
ICAR–Central Marine Fisheries Research Institute - Mandapam
Regional Centre, Mandapam Camp, Tamil Nadu, India;
*sankar.biotech41@gmail.com

G

reen tiger shrimp, Penaeus semisulcatus
is one of the hardy shrimp species and
distributed in south-east and north-west
coasts of India. Evaluation of growth pattern
in male and female animals is an important
criterion for any successful farming practice.
Hence, an experiment was carried out to
evaluate the sex dependent growth and
survival of P. semisulcatus under captive
conditions.The hatchery produced PL-20
seeds of P. semisulcatus were stocked in

AP PO 52

S. CHANDRASEKAR1*, N. KRISHNAVENI1, S.
VIMALADEVI2, D. LINGA PRABU2, SANAL
EBENEEZAR2, V. MUNIASAMY2, A.K.A. NAZAR1.
1

Mandapam Regional Centre of ICAR-CMFRI, Mandapam
2
Camp, Tamil Nadu; ICAR-Central Marine Fisheries Research
Institute, Kochi, Kerala, India; *fishochand@gmail.com

T

he present study was carried out to
evaluate
the
effect
of
dietary
supplementation of beetroot on growth
performance, pigmentation and disease
resistance
in
clown
fish
(Percula),
Amphiprion percula. Four experimental feed
were prepared with incorporation of different
graded level of beetroot ie., 0%, 5%, 10%
and 15% and treated as T0, T1, T2 and T3
respectively. Uniform size group of fishes (A.
percula) with an average weight of 1.0±0.20
g were randomly distributed in four
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treatments with triplicate. The fish were fed
to apparent satiation thrice daily and
experiment was conducted for 60 days. The
growth parameters (Weight gain %, Specific
Growth Rate %), Survival and pigmentation
(skin colouration and tissue carotenoid) were
studied. At the end of the experiment fishes
from each tank were challenged with
pathogenic bacteria Vibrio alginolyticus. The
weight gain percentage (WG%), Specific
-1
Growth Rate percentage (SGR; % day )
were not significantly differ among different
treatment, however higher growth was
observed in T3 groups. The total muscle
carotenoid deposition and body surface
colour was significantly higher in fish fed with
10% and 15% dietary inclusion level of
beetroot. Overall the present study suggest
that dietary supplementation of beetroot has
the potential to enhance the skin colouration
in clown fish.

AP PO 53
Seed production of hybrid clown fishes
in captivity
K.K. ANIKUTTAN*, A.K.A. NAZAR, R. JAYAKUMAR, G.
TAMILMANI, M.SAKTHIVEL, P.RAMESHKUMAR, AMIR
KUMAR SAMAL, M.SHANKAR, B.JOHNSON, TINTO
THOMAS
ICAR-Central Marine Fisheries Research Institute, Mandapam
Regional Centre, Tamil Nadu, India, *dranikuttan@gmail.com

T

he hybrid or designer clown fishes have
become the most sought after varieties of
clown fishes in the recent past in the marine
ornamental fish trade due to which they
command a premium price compared to their
natural counterparts such as true percula,
false percula, tomato clown, skunk clown and
maroon clown. Successful captive seed
production of the hybrid clown fishes was
achieved at the Mandapam Regional Centre
of ICAR-CMFRI. Protocols for broodstock

maintenance & conditioning, pair formation,
spawning, egg incubation, hatching, larval
rearing, larval feeding protocols, nursery
rearing and health management have been
standardised. Brood stock pairs were
maintained in glass tanks of 100 L capacity
fitted with a Recirculatory Aquaculture
System (RAS) which ensured optimum water
quality conditions in the brood stock tanks.
Ceramic tiles/PVC pipes were provided as
substratum for egg attachment. The clutch
size ranged from 300 to 600 eggs per
spawning. The egg incubation was done in
the brood stock tanks itself, whereas for
hatching, the substratum with eggs were
transferred to separate FRP tanks of 1 ton
capacity, which later served as the larval
rearing tanks as well. For larval rearing,
green water was maintained with micro algae
Nannochloropsis occulata at cell density of
5
cells/ml. Rotifer (Brachionus
2–2.5x10
rotundiformis & B. plicatilis) density was
th
maintained @30-50 nos/ml upto 4 DPH
followed by 15–20 nos /ml upto 10 DPH. Cofeeding with artemia nauplii commenced
th
from 10 DPH. Weaning with artificial feed of
th
400-600 micron pellet size started from 20
DPH. The most common cause for mortality
during larval and nursery rearing was the
protozoan
parasitic
infestation
by
Amyloodinium ocellatum which could be
contained
with
appropriate
remedial
measures such as altering the salinity of the
rearing water and use of anti-protozoan
medicines.

AP PO 54
Lobster fattening using pit culture
along the intertidal zone of BhavnagarAmreli coast, Gujarat
K.G. BARAIYA1*, K.R. SREENATH2, K.S.
SUKHDHANE1, T. KUMAWAT1, D. DIVU1, R.K.
PRADHAN1, V.K. VASE1, P.A. AZEEZ1
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ICAR-Central Marine Fisheries Research Institute -Veraval
Regional Centre, Gir Somnath, Gujarat, India; 2ICAR-Central
Marine Fisheries Research Institute, Kochi, Kerala,
India;*kirenbaraiya011@gmail.com

A

study was carried along the intertidal
zone of Bhavnagar and Amreli coasts of
Gujarat to examine the traditional practices
of pit culture for mud spiny lobster (Panulirus
polyphagus) and to determine the economics
and conservation aspects. The pit culture
sites were surveyed and data was collected
by means of personal interview, direct and
indirect observation methods. Villages were
surveyed randomly for studying the pit
culture techniques including pit preparation,
collection of young juveniles, transportation,
feeding habits, stocking density, moulting,
growth rate and marketing. Observations
indicated that most of the live lobsters with
weight of 100 g were collected from fixed net
called as ‘Bandhan’ or surrounding areas.
The average weight gained by lobsters
ranged from 250 to 300 g in three months of
rearing and fetched an average price over
Rs. 1,000 per kg. The results of growth and
production of mud spiny lobsters in pits
proved that it is one of the best traditional
farming practices with least expenditure
which helps in improving the socio economic
status. The study concludes that fattening of
lobsters using pit culture has a great
commercial potential along the Gujarat coast.

AP PO 55
Beneficial
effects
of
dietary
supplementation of probiotic strains
singly or in combination on serum
enzymes and immune response of
Labeo rohita fingerlings
PUSHPA CHOUDHARY1*, RAKESH DAS1, B.K. DAS2,
S.S. MISHRA1, P. SWAIN1

ICAR-Central Institute of Freshwater Aquaculture,
Bhubaneswar, Odisha, India; 2ICAR-Central Inland Fisheries
Research Institute, Barrackpore, Kolkata, West Bengal, India;
*pushpafpm@gmail.com

T

he shift of extensive aquaculture to semiintensive and intensive aquaculture
practices has led to the large number of
disease problems. To control the diseases,
antibiotics/chemotherapeutics are used and
this results in spread of antibiotic resistant
bacterial pathogens, immune suppression
and environmental hazards. Therefore, the
alternative technique, i.e., use of biocontrol
agent/probiotics is necessary and its role in
reducing the impact is considerable. A 60
day feeding trial was conducted with
probiotic strains singly or in combination on
IMC, Labeo rohita. Growth performance,
serum enzyme activities and different
immune parameters were studied. About 240
fingerlings were randomly distributed into
four treatment groups, each with two
replicates. Different probiotics (T1, Bacilus
subtilis AN11, T2, Clostridium bifermentans
CPSS2, T3, combination of Bacilus subtilis
AN11 and Clostridium bifermentans CPSS2)
were incorporated in
feed at the
7
concentration of 1X10 cfu/g of basal feed,
with control feed without probiotics. Sampling
was done twice at 30 days and 60 days
intervals. Fish fed with feed containing
combination of bacteria (T3) showed
significant (p<0.05) increase in specific
growth rate (SGR) and feed utilization
efficiency, when compared to T1 and T2 and
those without probiotics (control). The
lysozyme activity and respiratory burst
activity showed a significant (p<0.05)
increase in the group that received feed
containing mixture of probiotic bacteria (T3)
and the group fed feed containing B. subtilis
AN11 (T1) after one and two months of
feeding, when compared with the T2 and
control groups. Fish treated with combination
of bacteria (T3) and T1 showed significant
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(p<0.05) higher myloperoxidase activity as
compared to T2 and control groups. Probiotic
supplementation also remarkably improved
serum enzyme SOD activity. However, the
serum ALP and LDH levels were reduced in
the probiotic fed groups as compared to
control. Furthermore, the total serum protein,
albumin, globulin and albumin- globulin ratio
(p<0.05) increased in all the probiotic fed
groups. Serum bactericidal activity was
higher in T1 and T3 groups. The
heamagglutination and haemolytic activities
of probiotic treated fish serum for rabbit
RBCs also increased significantly. The
present study therefore, suggested the use
of biocontrol/probiotics supplementation in
fish to enhance innate immunity and health
status of L. rohita.

AP PO 56
Short term study on enrichment of
rotifer: Effect on digestive enzyme
activity
BIJI XAVIER*, SEKAR MEGARAJAN,
RITESH RANJAN, NARASIMHULU SADHU,
SHUBHADEEP GHOSH, VAMSI BALLA
ICAR-Central Marine Fisheries Research InstituteVisakhapatnam Regional Centre, Vishakapatnam, Andhra
Pradesh, India; *bijicmfri@gmail.com

M

any fish species require live prey viz.,
rotifers,
Artemia
nauplii
andod
copepods during their larval stages of
development. In addition to requirements of
energy and protein, marine larval fish also
require highly unsaturated fatty acids (HUFA)
like
docosahexaenoic
acid
(DHA),
eicosapentaenoic
acid
(EPA)
and
arachidonic acid (ARA) for development of
the neural and visual systems, structure and
function of cell membrane, growth, survival
and stress resistance. In the wild, marine
larval fish obtain their requirements of

HUFAs from copepodites and marine algae.
The enrichment of live feed, generally with
microalgae, is a common and necessary
practice to boost the quality of the
zooplankton. An experiment was conducted
for 6 days to study the effect of different live
feeds on digestive enzyme activity of rotifer
before and after enrichment. Rotifer was fed
with single live feed or combination of live
feeds and yeast viz., i) Nannochloropsis ii)
Isochrysis,
iii)
a
combination
of
Nannochloropsis and Isochrysis, iv) a
combination of Nannochloropsis, Isochrysis
and yeast and v) yeast. The culture was
continued for 5 days and final enrichment
with Algamac @ 0.2 gm/lit for 6 hrs was done
th
on 6 day. Samples from each treatment
were collected by filtering the rotifers and
homogenate was prepared with 0.25 M
sucrose solution for the digestive enzymes
study. Digestive enzymes like Amylase,
Trypsin, Chymotrypsin and Lipase were
estimated before and after enrichment.
Rotifers cultured with yeast recorded the
highest activity of Amylase (4.31±0.1 µmol
maltose released) and Trypsin (6.58±0.19
µmol tyrosine released) prior to enrichment,
whereas the same exhibited highest
Chymotrypsin activity (9.30±0.10 µmol
tyrosine released) post enrichment. Lipase
activity (1.27±0.03 units/mg) was highest in
rotifers cultured with Nannochloropsis prior to
enrichment. Amylase activity significantly
(p<0.05) decreased post enrichment in all
treatments. In rotifers fed with Isochrysis,
after
enrichment,
significant
(p<0.05)
increase in Trypsin, Chymotrypsin and
Lipase activity was observed. Therefore, it
appears that only in rotifers cultured on
Isochrysis, enrichment with Algamac would
prove to be advantageous.
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AP PO 57
Effect of salinity on the oxygen
consumption
of
orange
spotted
grouper,
Epinephelus
coioides
(Hamilton, 1822) fingerlings
BISWAJIT DASH*, BIJI XAVIER, RITESH RANJAN,
SEKAR MEGARAJAN, SIVA PONNAGANTI,
SHUBHADEEP GHOSH

consumption at 10 ppt and 6 ppt. Lower
oxygen consumption at higher salinities are
attributed to the reduced activity, as the
fingerlings are salinity-acclimatized. The
differences in oxygen consumption rates at
different salinities were due to the differences
in energy spent for ionic and osmotic
regulation. The present study provides
essential clues for rearing orange spotted
grouper fingerlings at different salinities.

ICAR–Central Marine Fisheries Research Institute Visakhapatnam Regional Centre, Vishakapatnam, Andhra
Pradesh, India; *dashbiswajit999@rediffmail.com

B

roodstock development, breeding and
larval rearing of orange spotted grouper,
Epinephelus coioides has been successfully
standardized by Visakhapatnam Regional
Centre of ICAR-CMFRI in recent years.
Considering the euryhaline nature of the fish
and salinity fluctuations in different coastal
zones of the country, an experiment was
designed to rear Epinephelus coioides
fingerlings under different salinity ranges (30
ppt, 26 ppt, 22 ppt, 18 ppt,14 ppt,10 ppt and 6
ppt) for a period of 3 months. For evaluating
the oxygen consumption rates, 10 fingerlings
(average length 97.83±1.07 mm and average
weight 8.63±0.16 g) from the above salinities
were removed and placed separately in
buckets with 5 l water of respective salinities,
which were aerated for 6hrs prior to the
introduction of fingerlings. Water quality
parameters were maintained uniformly.
Dissolved oxygen levels were measured at
intervals of every 30 minutes for a total
duration of 3 h. Oxygen consumption rates at
different salinities were 1.00 ml/l/hr, 1.23
ml/l/hr, 1.26 ml/l/hr, 1.29 ml/l/hr, 1.53 ml/l/hr,
1.46 ml/l/hr and 1.47 ml/l/hr at salinities of 30
ppt, 26 ppt, 22 ppt, 18 ppt, 14 ppt, 10 ppt and
6 ppt, respectively. Oxygen consumption
rates were observed to decrease with
increasing salinity, with highest consumption
observed at 14 ppt, and there was no
significantly
difference
(p>0.05)
from

AP PO 58
BMPs for sustainable shrimp farming a farmer’s perspective
I. SIVARAMAN1*, M. KRISHNAN2, P.S. ANANTHAN3
1

ICAR-Central Institute of Freshwater Aquaculture,
Bhubaneswar, Odisha, India; 2ICAR-National Academy of
Agricultural Research Management, Hyderabad, Telengana,
India;3 ICAR-Central Institute of Fisheries Education,Versova,
Mumbai, Maharashtra, India; *fishiva26@gmail.com

T

he adoption of Better Management
Practices
prescribed
by
Coastal
Aquaculture Authority of India by the farmers
were evaluated in this work. A suggestive list
of BMPs recommended by different
international and national agencies was
prepared and its adoption among the shrimp
farmers from East Godavari and Nellore
districts of Andhra Pradesh was studied.
Sixty two BMPs were categorized under
eleven different thematic areas viz; site
selection, pond preparation, seed quality and
stocking practices, feed Management, Water
quality and pond bottom management, health
management, effluents and solid waste
management, harvest and post-harvest
management,
biosecurity,
farm
management, and social responsibility. Pond
preparation BMPs were the most adopted
(95.67%), followed by Seed quality and
stocking related BMPs (88.4%), Feed
Management (86.9%), Water quality and
Pond bottom management (83.27%), Health
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Management (85.98%) the other BMPs were
adopted at different levels of adoption and
the least adopted set of BMPs were the farm
management BMPs with an adoption rate of
29.43%. Underlying pattern of adoption as
revealed by factor analysis further confirmed
the above results of the adoption study that
farmers were very selective in their adoption
i.e. low adoption levels for BMPs involving
either additional investment (separate
implements for each pond, maintaining
reservoir ponds- close to 16.6% of net
returns) were perceived to be not directly
related to crop success / profit (bio-security,
record maintenance, etc).

AP PO 59
Status
of
Litopenaeus
vannamei
farming in low-saline aquaculture
systems of Andhra Pradesh
I. SIVARAMAN*, RAMESH RATHOD, SUBHAS
SARKAR, DEPABRATA PANDA, BINDU R. PILLAI
ICAR-Central Institute of Freshwater Aquaculture,
Kausalyaganga, Bhubaneswar, Odisha, India;
*fishiva26@gmail.com

L

.vannamei culture is expanding in a
bigger way in many parts of Andhra
Pradesh. Hence, a survey was carried out
the know the status of culture in low saline
vannamei farmers in west Godavari, east
Godavari, Guntur and Krishna districts of
Andhra Pradesh. Eighty three farmers were
interviewed in the field survey and the results
revealed that low saline L. vannamei farming
is carried out in polyculture as well as in
monoculture systems. In monoculture
systems, the salinity of the water ranges from
3 ppt to 9 ppt. The stocking density was
around 25 post larvae per square meter with
a culture period of 90–120 days. On an
average, the farmers use around 214 kg of
commercial mineral mix formulations as

mineral supplementation. The average Food
Conversion Ratio was found to be in the
ranges of 1.3 to 1.5. The average shrimp
production was around 4.5 to 5 tons per ha.
In polyculture, the salinity of the water ranges
from 0 ppt to 5 ppt with an average salinity of
2 ppt. Ponds are stocked with around 8 PL
per square meter followed by stocking of
major carps (rohu and catla) at a density of
5000 fingerlings per ha at the ratio of 9:1.
Fingerlings of 100 g size are most preferred
by the farmers. Carps are fed to satiation
with the pelleted feed/ GNOC-RB mix
followed by feeding the shrimps. The shrimp
is harvested partially through repeated cast
netting. The average shrimp production from
the polyculture system is around 730 kg. The
average production of carp is estimated to be
5.2 tons in poly culture system. The
polyculture systems is proven to be profitable
than the mono culture systems. Though the
farmers don’t face any major problems, the
continued use of saline water from deep bore
well in freshwater ponds may lead to
salinization of nearby agriculture areas.
Therefore it is important to have regulatory
mechanism to control the rampant spread of
vannamei farming to freshwater environment.

AP PO 60
Effect of biofloc supplemented with
probiotics on growth and metabolic
enzyme activity of pearl spot (Etroplus
suratensis)
P. NAGESWARI*, NEELAM SAHARAN, A.M. BABITHA
RANI, H. SANATH KUMAR
1

ICAR-Central Institute of Fisheries Education, Versova,
Mumbai, Maharashtra, India; *nsaharan@cife.edu.in

A

60 days experiment was carried out on
biofloc system supplemented with three
different probiotic bacteria to see their
impacts on growth, body composition and
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metabolic enzymes activity in Pearl spot,
Etroplus
suratensis
fingerlings.
The
experiment contains 6 different treatments
including control (Clear water), T1 (Only
biofloc), T2, T3, T4 consist of Biofloc with
Bacillus subtilis, Lactobacillus acidophilus,
Lactococcus lactis, respectively and T5
contains biofloc with mixture of 3 probiotic
bacteria. A total of 180 fingerlings (7.3 to 7.8
g) were randomly distributed to 6
experimental groups in triplicates. Wheat
flour was added to establish a biofloc at
carbon/nitrogen (C/N) ratio of 15:1. The
probiotic bacteria to biofloc water were
6
added at the concentration of 10 CFU/ml.
The fishes were fed with pelleted feed having
a protein content of 30%. Growth was
monitored at fortnight intervals, body
composition and metabolic enzyme activities
were analysed at end of the experiment. The
growth parameters such as % weight Gain
(% WG), SGR, FCR, FER PER, and survival
were improved (p≤0.05) in the biofloc (T1)
and biofloc treated with probiotic bacterial
groups (T2, T3, T4 and T5); however the
maximum % WG and SGR were observed in
T5 groups that received mixture of 3 probiotic
strains to the biofloc. Except crude fat, no
differences (p≤0.05) were recorded for
moisture, protein, and ash content among
the control and treatments (T1, T2, T3, T4
and T5). The AST and ALT enzymes in the
muscle were significantly lowered in the
treatment groups (T1, T2, T3 and T4) as
compared to control, but least value was
noticed in the T5 groups. The result from this
study reveals that biofloc with probiotics
supplementation could influence the growth
and metabolic parameters of Pearl spot, E.
suratensis. Considering the outcomes of this
study, this approach can be suggested to the
fish farmers.

AP PO 61
Non-specific immunity, stress and
survival of pearl spot (Etroplus
suratensis)
reared
in
biofloc
supplemented with probiotics
P. NAGESWARI*, NEELAM SAHARAN, A.M. BABITHA
RANI, H. SANATH KUMAR
ICAR-Central Institute of Fisheries Education, Versova, Mumbai,
Maharashtra, India; *nsaharan@cife.edu.in

A

n experiment was conducted for 60 days
to evaluate the effect of probiotics
supplemented to the biofloc system on
nonspecific immune response of Etroplus
suratensis fingerlings. The experiment
consisted of 6 treatments including control
(Clear water), T1 (Only biofloc), T2, T3, T4
consist of Biofloc with Bacillus subtilis,
Lactobacillus acidophilus, Lactococcus lactis,
respectively and T5 contains biofloc with
mixture of 3 probiotic bacteria. One hundred
and eighty fingerlings (7.33±0.09 g to
7.8±0.12 g) were randomly distributed in 6
experimental groups (Control, T1, T2, T3, T4
and T5) in triplicates. Wheat flour was added
to the biofloc treatments to establish a
carbon/nitrogen (C/N) ratio of 15:1. The
different probiotic strains to biofloc water
6
were added at the concentration of 10
CFU/ml. At the end of the experiment, nonspecific immunity (blood respiratory burst
activity,
serum
lysozyme
and
myeloperoxidase activities), stress (blood
glucose, serum cortisol) and enzymes for
oxidative stress (superoxide dismutase,
catalase) in liver parameters were assessed
in E. suratensis and results were found to be
statistically (p≤0.05) distinct from clear water,
biofloc only and biofloc given with mixture of
probiotic bacterial groups. At the end of the
study, experimental fishes were also
subjected to challenge study with virulent
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strains of Vibrio harveyii and results showed
that relative percentage of survival has
significantly (p≤0.05) increased in the biofloc
added with probiotic mixture group, followed
by biofloc added with single probiotic
bacteria and biofloc alone; less survival was
observed in clear water culture system. The
result from this study proved that biofloc
water which received exogenous probiotics
had positive influences on immunity, stress
and survival in E. suratensis. On the basis of
the results obtained in the present study, this
approach can be applied in the fish farming.

AP PO 62
Integrated
Multitropic
Aquaculture
(IMTA)-Approach to greener mariculture
practice
C. KALIDAS*, L. RANJITH, M. KAVITHA, I. JAGADIS,
P.P. MANOJKUMAR
ICAR–Central Marine Fisheries Research Institute - Tuticorin
Regional Centre, South beach road, Thoothukudi, Tamil Nadu,
India; *dascift@gmail.com

T

wo suitable sites were selected to carryout Integrated Multi-Trophic Aquaculture
at Sippikulam sea. Focus of the experiments
was to quantify the growth and carbon
trapping efficiency of selected seaweed and
pearl oyster. Asian sea bass (Lates
calcarifer) fingerlings (800 nos.) with mean
size of 10.8±0.4 cm in length and 5.0±0.8
grams in weight were stocked in GI sea cage
of 6 m dia with depth of 3 m inner net (18
mm mesh size), which would function as
organic waste producers. Red seaweed,
Gracilaria edulis as a dissolved inorganic
extractive component was seeded in bamboo
poles using square frames (1.5 m × 1.5 m)
and coir ropemethod. Indian Pearl oyster
Pinctada fucata, as particulate organic
extractor were used in the IMTA component.
After two weeks of conditioning in fresh

seawater, 100 nos. of healthy pearl oysters
were subjected to Mabe pearl (Image)
implantation with standardized method.
Further the implanted pearl oysters were
holded in the net-boxes and deployed in
IMTA site. Results show that after a culture
period of 60 days, seaweed was harvested
and a 10 fold increases in yield (800 gms.)
was noticed. Asian Sea bass (Lates
calcarifer) had grown to an average size of
18 cm and weight of 82 grams with 60%
survival. Mabe pearl (Image) recorded with
20% good image glisters. IMTA has the
potential to contribute to climate change
mitigation through the culture of seaweeds
and filter-feeding shellfish that can serve as
carbon trap and could also lead to "greener"
mariculture practices in the sea cage farming
area.

AP PO 63
Growth performance and survival of
Jayanti rohu fingerling under biofloc
system using different organic carbon
sources
PATHAN JUNEID1, N.G. AKOLKAR1, VADHER NIRALI1,
C.K. MISRA2, VIVEK SHRIVASTAVA1*
1

Post Graduate Institute of Fisheries Education and Research,
Kamdhenu University, Gandhinagar, Gujarat, India; 2ICARCentral Institute of Freshwater Aquaculture Research Center,
Anand, Gujarat, India;*vivek03cof@gmail.com

T

he biofloc has been reported to have
many beneficial effects that include
improvement of water quality parameters,
supplementary source of protein, improved
disease resistance, biosecurity and better
health management. The present study was
carried out to evaluate the growth
performance and survival of Jayanti rohu
fingerling under biofloc system using different
organic carbon sources. An experiment of 60
days was undertaken in biofloc systems
using three different carbon sources
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(Jaggery, Tapioca and Sorghum flour) in the
ratio of 20:1 (C/N) along with one control.
Lower Total Ammonia-N (TAN) and Nitrite
were observed in biofloc based treatments
compared to control. Treatment based on
Jaggery showed higher floc volume
compared to other treatments. The growth of
Jayanti rohu was significantly higher in
biofloc treatments and FCR was significantly
lower. Fish survival was better in biofloc
based treatments (96.66%) as compared to
90% survival in control. On the final day of
the experiment, biofloc was collected and
evaluated for its proximate composition. The
highest protein content (50.43±0.20%) was in
Jaggery based system and the lipid
percentage (2.66±2.16%) was more in
Tapioca based system. Carcass composition
of Jayanti rohu showed higher protein
content (21.98±0.21%) in Jaggery based
system. From the results, it can be
concluded that Jaggeryis the best among the
three carbon sources for rearing of Jayanti
rohu in biofloc system.

AP PO 64
Effect of stocking density on growth
and
survival
of
Fenneropenaeus
merguiensis (de man, 1888) post larvae
VIVEK SHRIVASTAVA1*, N.K. CHADHA1, MD. KOYA2,
W.S. LAKRA1, PARAMITA BANERJEE SAWANT1,
S. REMYA3
1

ICAR-Central Institute of Fisheries Education, Andheri (W),
Mumbai, Maharashtra, India; 2ICAR-Central Marine Fisheries
Research Institute, Veraval, Gujarat, India; 3ICAR-Central
Institute of Fisheries Technology, Veraval, Gujarat, India;
*vivek03cof@gmail.com

T

he present study evaluated the effect of
stocking density on growth and survival
of post larvae (PL) of Fenneropenaeus
merguiensis (de Man, 1888), commonly
known as banana shrimp. PL was stocked at
four different densities i.e., 10, 20, 30 and

2

40/m (T1, T2, T3 and T4, respectively) and
reared for a period of 60 days. Water quality
and growth performance parameters of
different treatments were compared during
the experiment. A significant (p<0.05)
decrease in dissolved oxygen (DO)
concentration relative with the higher
stocking density was observed. Though
some of the parameters showed significant
(p<0.05) difference among the treatments,
the water quality remained within safe level,
throughout the experiment. Increase in
stocking density led to significant reduction
(p<0.05) in BWG and SGR of PL. The
highest value of FCR was in T4 and lowest in
T1. Stocking density also showed an inverse
relationship with survival percentage of
shrimp. Results of the present study revealed
2
that high stocking density (≥30/m ) can
seriously impair the growth of post larvae of
F. merguiensis.

AP PO 65
Effects of changes in physico-chemical
properties of water for mass production
of Daphnia sp.
DUSHYANT KUMAR DAMLE1*, M.S. CHARI2,
H.K. VARDIA1, S.R. GAUR2, S.K. SHRIVASTAV2
College of Fisheries, Chhattisgarh Kamdhenu Vishwavidyalaya,
Kawardha College of Agriculture, Indira Gandhi Krishi
Vishwavidyalaya, Raipur, Chhattisgarh,
India;*damledk@gmail.com

T

he experiment was carried out to study
the effects of changes in physicochemical properties of culture water during
mass production of Daphnia using organic
waste and its effect on the production of
Daphnia. Eleven treatments (T1–T11), with
different combination of organic waste and
their dozes were used in this experiment.
Physico-chemical characteristics of water
play an important role in regulating the
growth and reproduction rate of Daphnia sp.
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Optimum levels of these parameters are
essential for the better survival of Daphnia
sp. Manures influence the quality of water to
a large extent. In the present study the
temperature values of different treatments
were not significant. The pH was found to be
significant between the treatment and the
highest mean value of pH was found in T4
(8.76) and lowest in T9 (6.66). Standard
mean deviation of alkalinity range among the
treatments was 2.080. Higher alkalinity was
recoded in nutritive medium having chicken
droppings, compared to medium containing
cow dung or goat dung, which resulted in
higher number of Daphnia population.
Significant differences in production were
observed among the treatments due to the
fluctuation of oxygen.

AP PO 66
Shrimp farming in Kollam district: An
appraisal
RACHEL FERNANDEZ*, S. SHYAMA
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *rachel777_in@yahoo.com

K

ollam district is bestowed with vast
brackish water areas which are ideal for
shrimp farming. In the eighties, farmers
readily invested in shrimp farming and
reaped huge profits resulting in a large
number of farmers taking up shrimp farming.
But over intensification, unscientific farming
practices and the consequent white spot
disease
outbreak
followed
by
the
uncontrollable spread of the disease led to
the literal collapse of the shrimp farming
sector in the district in the 90s. As a result
majority of the shrimp farms remained
unused for over a decade. Shrimp farming
restarted in about 86 hectares of brackish
water ponds in the year 2008 under the
Matsyakeralam project implemented by the

Department of Fisheries, Government of
Kerala. Thereafter, the area under shrimp
farming started picking up gradually and has
now exceeded 300 ha. The regions of Kollam
district where active shrimp farming take
place include Munroethuruth, Mayyanadu,
Adichanalloor, Thevalakkara, Neendakara,
Chirakkara, Clappana, Thekkumbhagom,
Thodiyoor,
Kulashekharapuram,
West
Kallada, Kollam Corporation, Karunagappally
Municipality and Paravur Municipality. P.
monodon is the farmed species.
The
highest number of shrimp farming units
(41%) was recorded in Munroethuruth
panchayath which is known as the shrimp
village followed
by the Chirakkara
Panchayath (22%) and Adichanalloor
panchyath (12%). The culture period ranges
from 90-120 days. About 90% are the
beneficiaries of Government schemes. The
size of the ponds ranges from a few cents to
several hectares.
Larger holdings are
possessed by less than 10% of the farmers.
The stocking density ranges from 40,000 to
60,000 nos./ha. The production at the end of
the culture period was 1-1.5 t/ha. Almost all
the farmers possess license of the Coastal
Aquaculture Authority of India for carrying out
shrimp farming.
Increasing number of
farmers are now investing into shrimp
farming on account of the high returns. It
was seen that they tread cautiously, avoid
intensification and comply with scientific
practices. Shrimp farming in the district is
well on its way to restore its former glory,
provided
sustainability rather than
profitability of the farming practices is given
priority.

AP PO 67
Spawn rearing of Indian major carps in
different types of seed rearing units
RACHEL FERNANDEZ*, S. SHYAMA
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C

ulture of Indian major Carps is growing
at a rapid stride in the state of Kerala in
terms of number of farmers and area. There
is huge demand for the quality seeds in the
State. This demand can be met to a certain
extent by promoting fish seed rearing. At
present many farmers are engaged in
spawn rearing of Indian major craps.
Though some farmers are getting good
returns, quite a good number of seed rearing
farmers are unsuccessful in this area. A
study was carried out to find out the major
causes for this disparity, based on the
performance in terms of growth and survival
data obtained from different fish seed rearing
farmers of Kollam district. The spawn was
stocked around 3 days after hatching. Carp
spawn were obtained from the Government
hatcheries of Kerala. They are reared in
tanks, earthen ponds; hapas of varying sizes
maintained in the earthen ponds, small
silpaulin ponds etc. Most of the rearing
farmers (43%) used hapas made from
different types of nets including the garden
nets followed by concrete tanks (29%),
earthen ponds (14%) and silpaulin lined
ponds (14%). The analysis of results from
seed rearing unites showed that the success
of the seed rearing depends mainly upon the
type of rearing facilities used and the care
and attention paid during the rearing period.
Fish seed reared in the hapas and in the
ponds gave better survival (20%) and growth
(5-7 cm) while fish seeds reared in other
facilities gave only very low survival (5-7%)
and growth (3-4 cm). It was also seen that
fish seeds reared in those units where
farmers failed to prepare the ponds
scientifically and paid less attention to
rearing resulted in extremely low survival and
poor growth.

AP PO 68
Pearl spot: An ideal candidate for
culture in homestead ponds
S. SHYAMA*, RACHEL FERNANDEZ
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *shyama@yahoo.co.in

E

troplus suratensis, commonly known as
the pearl spot, is the state fish of Kerala.
Though relatively slow in growth rate, it
continues to be a much-in-demand species
on account of its unique flavor and superior
flesh quality. However the supply of pearl
spot still fails to keep pace with the very high
demand. The majority of the catch of pearl
spot continues to be sourced from natural
waters. Consequently they are invariably
priced very high. Increasing number of
farmers are observed to take up pearl spot
farming in its varied culture environments.
Preliminary studies have shown that
numerous,
often
unused/underutilized
homestead ponds can be effectively and
efficiently used for production of food fish. A
case study was taken up in 100 homestead
ponds of Kollam district encompassing
cultivable homesteads coming under 26 local
self-government bodies. The homestead
2
ponds ranged from 40-20 m in area and 11.5 m in depth and included both freshwater
and brackish water ponds. The farmers had
registered under the Matsyasamrudhi Project
of the Department of Fisheries, Government
of Kerala. Around 100 pearl spot seeds with
size range of 5-7 cm were stocked per pond.
Stocking was done during
SeptemberNovember. All the homestead ponds were
prepared scientifically prior to initiation of the
culture. The ponds were regularly fertilized
with cow dung. Casuarina/bamboo poles
were placed as substrate in all the ponds to
promote the growth of the preferred
periphyton.
The stocked fishes were fed
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with rice bran-ground nut oil cake mixture
/farm made feeds.
On harvest the size of
the pearl spot ranged from 150-250 g with a
survival of 60-80%. Partial/ total harvest was
done. Growth response was satisfactory in
fresh as well as in brackish water. Though
the growth response of pearl spot was highly
variable with respect to the location and
culture environment, the study indicates that
the fish is an ideal candidate for culture in
homestead ponds, both in freshwater as well
as in brackish water. The farmers could get
significant additional income from this
practice due to the high market value of this
fish. The observations made in this
preliminary study clearly indicate the
immense potential of pearl spot culture in
homestead ponds.

AP PO 69

was fed to three replicate groups of fish
having an initial weight ranging from 0.43 to
0.59 g for a period of 45 days. The results
showed that the fish fed with 100% squilla
silage (diet 1) and 100% fishmeal diet (diet 5)
had significantly lower weight gain % in
contrast to experimental diet 4 (p<0.05).
Experimental diet 4 also recorded highest
ratio of gross growth coefficient %, average
daily gain % and specific growth rate %
(35.75%, 0.86% and 2.92% respectively).
Further, feed conversion ratio showed the
lowest in experimental diet 4 (2.65), while
significantly higher values in protein
efficiency ratio and feed efficiency were also
recorded (1.25 and 0.38 respectively,
p<0.05). The present study indicated that
squilla silage incorporated diet at 75% level
(diet 4) resulted in better feed utilization by
mrigal fingerlings yielding better growth.

AP PO 70

Effect of fishmeal replacement with
squilla (Oratosquilla nepa, Latreille)
silage as a protein source in practical
diets for mrigal, Cirrhinus mrigala
(Hamilton, 1822)

Effect
of
dietary
methionine
supplementation on growth of rohu
(Labeo rohita) fingerlings

V.M. BIJOY2, S. SABU1, SASWATA MAITRA1*,
M. HARIKRISHNAN1

NILIMA PRIYADARSHINI*, H. SHIVANANDA
MURTHY1, S. HIMANSHU 2, K. DINESH

1

School of Industrial Fisheries, Cochin University of Science and
Technology, Kerala, India; 2Department of Fisheries and
Aquaculture, St.Albert’s College, Kochi, Kerala, India;
*saswatamaitra@yahoo.com

T

he potential of silage based diets,
prepared from squilla, Oratosquilla nepa,
on growth and feed utilization of mrigal,
Cirrhinus
mrigala,
fingerlings
were
investigated. Five isonitrogenous (40%
protein) and isocaloric diets were prepared
by incorporating squilla silage at levels of
0%, 25%, 50%, 75% and 100% (diets 1, 2, 3,
4 and 5 respectively) replacing fishmeal. Diet
made without the inclusion of squilla silage
was treated as control. Each diet prepared

Kerala University of Fisheries and Ocean Studies, Panangad,
P.O.Kochi, Kerala, India; 1College of Fisheries, Mangalore,
Karnataka,India; 2ICAR-Central Inland Fisheries Research
Institute, Barrackpore, Kolkata, West Bengal,
India;*nilima15@gmail.com

P

rotein is a major constituent of the animal
body. The amount of dietary protein
required by fish is directly influenced by the
amino acid pattern in the diet. Among the ten
essential amino acids, methionine is one of
the most important, which participates in the
protein synthesis and other metabolic
functions that helps in the normal growth of
fish. The current study mainly focuses on the
amount of dietary methionine required to
facilitate maximum growth in rohu fingerlings.
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The experiment was conducted for 90 days
3
in cement cisterns of 25 m capacity. Uniform
sized fingerlings of rohu (L. rohita) with an
average weight of 10.68±0.50 g were
stocked at the rate of 20 numbers/cistern.
The two experimental diets (incorporating
0.08% and 0.48% methionine) and the
control diet were separately fed to the fishes
in five replicated groups. The basal diet in all
five replications contained 30% protein.
Significant differences were observed
between treatment groups (p<0.05) in growth
parameters, SGR and FCR. Among the
tested doses, 0.48% methionine showed
better results than the dose of 0.08%.
Results of this study indicate that the best
overall growth, survival and feed utilization in
rohu fingerlings were obtained with 0.48%
methionine supplementation.

AP PO 71
Cage farming: The technology that has
permeated and transformed the rural
coastal population in Kerala
IMELDA JOSEPH*, SHOJI JOSEPH, BOBY IGNATIUS,
A. GOPALAKRISHNAN
ICAR-Central Marine Fisheries Research Institute, Post Box
No.1603, Kochi, Kerala, India; *imeldajoseph@gmail.com

C

age farming in Kerala has emerged as a
breakthrough
in
fish
production,
livelihood option as well as empowerment of
weaker sections like fishermen, marginal
farmers and womenin the coastal villages.
The most successful intervention was in
Kollam, Alappuzha, Ernakulam and Thrissur
districts. Along the rural villages in these
districts, the 4mx4m or 8m x 4m GI cages
ranging from 2 to 10 units/house hold,
anchored in the open waters highlights the
adoption of this technology. Cage culture has
the advantage that the farmers know the
exact quantum of production they could

achieve after the grow-out period and hence
would help in better planning. The overall
production of high valued fishes like pearl
spot, Asian seabass and red snapper along
with tilapia, giant trevally etc. was about 200
tonnes in 2016-17. The involvement of
women in cage farming has added colour to
the technology, because it keeps the entire
family occupied in the farming operations.
Square or rectangularfish cages made of GI
are cost-effective and long lasting. The
investment involved in a single farm unit
(4mx4mx4m) is about Rs. 1,00,000/, which
include the structure, nets and seed (1250
seabass and 500 pearl spot seed). Feed cost
depends on the type used, which ranges
from Rs.30/kg (mean price for trash fish) or
Rs.80/kg (pellet feed). The FCR has been
worked out for trash fish and pellet feed as
1:3 and 1:2 respectively.Variation of
production in cages (300kg to 1500 kg/cage)
was reported by the farmers depending on
factors like stocking density, water depth,
closeness to other cages and type of feed.
ICAR-CMFRI has been popularizing cage
farming in Kerala since 2008. The reasons
for its wide acceptance are the lack of private
ponds for fish farming for the villagers,
introduction of novel financial schemes by
the State Fisheries Department, RKVY
th
scheme during 12 Plan and the blue
revolution schemes. The support from the
local administration in issuing permission and
constant intervention of ICAR-CMFRI in
technology dissemination and scientific
supporter were also the other factors. The
regular skill development programmes for
farmers in cage culture by ICAR-CMFRI and
social acceptance of the new farming method
and the economic viability also added to the
success of the technology. The aspects on
environmental
monitoring
towards
an
ecosystem based farming system is yet to be
popularized and in future, the sustainability,
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carrying capacity of the system etc. have to
be looked into.

AP PO 72
Biochemical profile, egg production,
hatching success and population
increase of the tropical cyclopoid
copepod Oithona similis fed with
different microalgal diets
IMELDA JOSEPH*, BOBY IGNATIUS, N. RAJESH,
BINOY BHASKARAN, ASHNA PAUL
ICAR-Central Marine Fisheries Research Institute, Post Box
No.1603, Kochi, Kerala, India; *imeldajoseph@gmail.com

A

series of experiments were conducted
for 30 days to evaluate the suitability of
four microalgal diets, including three
monoalgal, and one binary algal diet, for the
culture of the tropical cyclopoid copepod
Oithona similis. The three mono algal diets
were the C. calcitrans, I. galbana and
Pavlova lutheri. The only binary diet used
was a mixture of I. galbana and C.
calcitrans.After feeding O. similis with 4 algal
diets for 3 days, 24 h egg production rate
(EPR, eggs/female/day) was obtained for
each diet treatment by averaging the egg
output of five individual females (daily
replaced) for five consecutive days. Highest
48 h and 96 h egg hatching rates (EHR)
were found from the eggs produced by O.
similis fed with C. calcitrans, (48 h and 96 h
EHR=89.0% and 94.3% respectively) and
significant differences in 48h EHR were
detected for all four diets tested. Maximum
cell densities were obtained with a mixture C.
calcitrans and were confirmed as an
excellent diet for O. similis. Study of the life
cycle of O. similis has shown that it has 5
naupliar and 6 copepodite stages within 2123 days from egg to adult stage. Population
increase was determined over a 30 day
culture period for 10, O. similis adults (7

females and 3 males). The results showed
that the mono-algal diet was the most
productive diet, providing a total population
increase from 10 to 152, which was
significantly higher than the rest of the diets.
Since the strain is cultivable with good
nutritional profile and high survival rate, it
gives an immense scope for a high value
larval feed for marine hatcheries.The
biochemical analysis of the species showed
that highest protein level (57.5%) was
obtained while fed with the binary algal diet
and highest lipid in those fed with I. galbana
(35%). Based on the current results, it is
suggested that among the diets tested, the
mono-algal diet of C. calcitrans was the best
for the culture of O. similis.

AP PO 73
Studies on the efficacy of mixture of
cattle urine and dung as fertilizer on the
growth and survival of carps
K. MANJAPPA1*, K.M. NESARA2, NARAYANA S.
MAVARKAR3.
1

Inland Fisheries Division, Zonal Agricultural and Horticultural
Research Station, University of Agricultural and Horticultural
Sciences, Shivamogga, Karnataka, India; 2College of Fisheries,
Karnataka Veterinary, Animal and Fisheries Sciences University,
Mangalore,Karanataka, India;3University of Agricultural and
Horticultural Sciences, Shivamogga, Karnataka, India;
*manjappak57gmail.com

A

n on-farm experiment was conducted for
a period of nine months between 2014
and 2016 to evaluate the efficacy of cattle
urine and dung as source of nutrients for
plankton production in the polyculture of
Indian major carps and exotic carps. A
mixture of cattle urine @30 L and dung @6
kg per day was provided in a pit located in
one corner of the cattle shed and the same
was allowed into treatment pond (0.15 ha).
The Control pond (0.15 ha), was not allowed
neither mixture of cattle urine and dung nor
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added any other fertilizer but fishes were
provided with rice bran and groundnut oil
cake at 1:1 ratio by weight. The treatment
pond was not provided with any other
artificial feed to the fishes. Fish production in
the treated pond with respect to stocking
density of 6000 nos./ha of catla, rohu, mrigal,
grass carp and common craps in the ratio of
4:2:1:1:2 respectively. After 9 months of the
study the production was 5198 kg and 5468
kg/ha/yr for two consecutive year compared
to the control pond which was 3257 and
3485 kg/ha/yr respectively The total input
value of mixing NPK through cattle urine,
dung provided into the treatment ponds
estimated to 83.43, 10.70 and 68.52 kg
respectively. During the study period
adequate phyto-plankton like Anabaena sp.,
Nostoc sp., Oscillatoria sp. and Microcystis
and zooplankton like Brachionus sp Keretella
sp., Hexarthra sp., Moina, and copepods
were observed in the treatment ponds.

AP PO 74
Small scale aquaponics- A sustainable
fish production strategy
C. KISHOR, MANJULESH PAI*
Karnataka Veterinary, Animal and Fisheries Sciences University,
College of Fisheries, Mangalore, Karnataka, India,
*manjuleshpai@yahoo.com

T

he global fish production is 167.2 MMT
(FAO, 2016) and India has an important
role in global fish production as the second
largest fish producer with 10.06 MMT. In
today’s world the most prevailing issues are
food and water crises. By 2030, 47% of world
population will be living in areas of high water
stress and most population growth will occur
in developing countries like India. The daily
drinking water requirement per person is 2-4
liters, but it takes nearly 2500 to 5000 liters
of water to produce one person’s daily food.

The need for portable agri-aqua system
which uses less water and space is now
required. “Aquaponics” a new sustainable
food production technology can address
many of the problems faced by the present
food production systems. It can contribute
effectively to the problem by lowering the
amount of water usage for cultivation by 80%
and also 75% of the area requirement.
Aquaponics is the best solution to a fish
farmer’s problem for disposing off nutrient
rich water. It reduces cost of fertilizer and
crops are produced organically with greatly
reduced water resource from a continuously
recycled system. The integration of fish and
plants results in a polyculture that increases
diversity and yields multiple products. Local
food production provides access to healthy
foods and enhances the local economy. The
new technology presents many challenges to
scientists to resolve the problems like
develop a system for Indian major carps
which is suitable for local conditions,
Assessment of plants and fish species,
Production
strategies,
and
economic
evaluation of various flow-through designs.
Developers, mangers, and government got
the challenge of getting this technology to
help the small farmers to produce more, for
his family, community and national economy
benefits.

AP PO 75
Harvesting of three micro algae by bioflocculation and its qualitative studies
MANU MADHAVAN, RADHIMA RAJAMOHANAN*,
ANJU SOMAN, P.B. AJITHKUMAR, SHOJI JOSEPH
ICAR- Central Marine Fisheries Research Institute, P. B. No.
1603, Kochi, Kerala, India; *radhusanjuapl3@gmail.com

M

icroalgae are the promising source of
biomass
that
may
complement
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agricultural crops in the future. Due to the
very small size, harvesting of micro algae is
a problem in large scale micro algal
biomassproduction systems. Bio-flocculation
is the best method of separationof micro
algae biomass from the medium using a
flocculent, which forces the algae to form
algal concentrate and settle down at the
bottom making its harvest easier. Earlier
studies on algal harvesting showed that
chitosan is as an efficient organic flocculant
which flocculates most of the marine micro
algae without much damage. In the present
study, harvesting of three algal strains was
done using chitosan as the bio-flocculant and
the efficiency was compared using proximate
analysis of the biomass. Initially screening
experiments were done using 50 ml pure
algal cultures in different concentrations of
flocculant (i.e. 10 – 100 ppm) at different pH
levels to find out the optimum flocculant
concentration as well as pH.The timeallotted
for the completion of flocculation was 2 h.
The flocculation efficiency as well as the
chitosan concentration for the maximum
flocculation output varied in different algal
species; however the ideal pH was 9.4±2 in
all the cases. The maximum flocculation
efficiency obtained was 94.1%, 96.22% and
100% with 20 ppm, 40 ppm and 50 ppm
chitosan concentrations for Thalassiosira sp.,
N. salina, and C. marina respectively.
Proximate composition of the fresh and
flocculated algal concentrates showed that it
was comparable in the two samples.
Microscopic examinations of thealgal flocs
showed that the algal cells were intact in
structure and no signs of plasmolysis or
structural damage to cell wall were observed
for the three algae studied.

AP PO 76
Effect
of
formulated
dietary
supplements on the lipid profile in
Labeo rohita (Hamilton, 1822)
KAMCHA HEANKHE1*, G.H. PAILAN1, N.P. SAHU 2,
A.K. PAL2, W.S. LAKRA2, K. DINESH1
1

Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; 2ICAR-Central Institute of Fisheries
Education, Mumbai, Maharashtra, India;
*kheankhe50@gmail.com

E

ffects of formulated dietary supplements
on the total lipid profile in Labeo rohita,
were studied. Eight experimental diets were
formulated by supplementing with synthetic
(T1), herbal (T2), combination of herbal and
synthetic at 1% level each (T3), 2% level
each (T4).Treatments T5 to T8 were
prepared as an external application with the
supplements having same formulation as in
experimental diets of treatment T1-T4. All the
diets were iso-nitrogenous and iso-caloric.
Rohu fingerlings of about 50 g average
weight were distributed in all the
experimental FRP tanks in triplicates
containing seven fish in each tank. Animals
were fed with respective experimental diets
at 3% body weight twice daily. Water quality
parameters were monitored to provide the
optimum
environment
during
the
experimental period of 45 days. Live weight
of fish was recorded at the beginning and at
the end of the feeding trial. Blood samples
were collected to estimate the lipid profile
(cholesterol, triacylglyceride, HDL, VLDL,
and LDL). The maximum effect was seen in
T8 and T4 treatment groups, where the
combinations of supplements were used at
2% level and it was observed that
supplemental feeding significantly (p<0.05)
reduced the plasma lipid profile. The study
clearly indicates that the combination of
synthetic and herbal supplement at 2% level
each, gave the maximum response to

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 275

th

11 IFAF, November 21-24, 2017, Book of Abstracts

suppress the total lipid content which is
responsible for the secretion of steroid
hormones resulting to early maturation of
fish.

AP PO 77
Stunted fingerlings of silver pompano
as a good candidate for low saline
aquaponics system
P.P. SURESH BABU*, M.T. SHILTA, K. VINOD, P.K.
ASOKAN, IMELDA JOSEPH
Calicut Research Centre of ICAR-Central Marine Fisheries
Research Institute, West Hill, Calicut, Kerala, India;
*sbabukkd@rediffmail.com

A

dopting the principles of compensatory
growth in stunted fingerlings and the
nutrient utilization in aquaponics, a prototype
of a low saline aquaponics system has been
developed integrating one month old stunted
fingerlings of silver pompano, Trachinotus
blochii with the most common leafy
vegetable
Amaranthus.
The
model
aquaponics system consists of a 500 litre
square FRP tank, a 20 litre plastic tray
mounted on a 1.5 m height wooden stand.
The FRP tank was filled with 400 litres of 5
ppt saline water which was circulated
through the gravel bed (flow rate 10 litre per
minute) in the plastic tray employing a small
submersible pump (with 2 m head, flow rate
2800 litre per hour, 50 Hz). Thirty stunted
fingerlings were stocked in the FRP tank and
thirty seedlings of Amaranthus were planted
to the gravel bed of the aquaponics system.
The fishes were fed with an artificial diet
(Nutrila, Growel India Pvt. Ltd; 45% crude
protein 1.2 mm size) @15% of body weight
per day in the first fortnight and 10% of body
weight in second fortnight. The specific
growth rate per day (4.45%) of fishes was
found to be higher than that of the reported
growth of pompano in tank systems. Even

though FCR (1:1.98) was slightly higher than
the recommended (1:1.8), 100% survival of
the fishes was observed in the system.
Moreover the total biomass of Amaranthus
increased from 10 g to 310 g in 20 days.

AP PO 78
Determining optimum water quality
parameters
in
edible
oyster,
Crassostrea madrasensis farming in
estuaries, along the south west coast of
India
B. JENNI*, K.S. MOHAMED, V. KRIPA
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *jennihsharma@gmail.com

O

ysters, known for their efficient filtering
capacity and reef building nature are
considered as ‘ecosystem engineers’. They
have wide distribution covering the intertidal
and subtidal zones of the temperate,
subtropics and tropics regions. They are key
species in the second trophic level
channelizing the primary production/ algal
protein to animal protein. The simple farming
methods, hardy nature and the nutritive value
have made oysters one of the favourite
species for aquaculture in the temperate
waters and several south-east Asian
countries. A sustainable and successful
oyster culture needs an environment with
suitable water quality and all the physical,
chemical and biological factors should be in
their optimal range to promote maximum
growth potential. In the temperate waters, the
water quality requirements of bivalve farming
sites have been clearly charted out. In India,
oyster farming has been commercialized
since late 1990s in the backwaters and
estuaries of southwest coast.
Though
studies have indicated that several
environmental parameters are directly or
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indirectly responsible for growth and survival
of oysters, the optimum water quality
required for an oyster farm area was lacking.
Considering the potential for expansion of
oyster farming in Indian estuaries, an
initiative to set quality standards for oyster
Crassostrea madrasensis farming a targeted
study was carried out for two years in a
major oyster farming area located in
Azhikode Estuary
(10º10'46"N and
76º10'4"E) along the southwest coast of
India. This is the first study in a commercial
oyster farm in India, where the several
physico-chemical and biological factors
influencing
the
oyster
growth
were
systematically analyzed (spatially and
temporally). Based on the results, the
optimum water quality required for selecting
an ideal oyster farming site has been
prepared.

Hypophthalmichthys
molitrix,
Ctenopharyngodon idella and Cyprinus
carpio) are being under taken as one of the
important activities of the unit. Production of
carp spawn (79-458 lakh) annually is regular
features from the farm during 2010-11 to
2017-18. The spawn are directly distributed
to the local farmers and also reared for fry,
fingerling and brood fish production.
Revenue generated from the produce of
such activity during 2010-11 to 2017-18 till
August, 2017 was in the range of Rs.1.88 to
4.92 lakh. The year wise seed production
and revenue generation is discussed in detail
in the present communication. Positive
impact in terms of fish productivity due to
supply of seed to the local farmer is also
discussed.

AP PO 79

Effect of different protein level in
growth and mineral accumulation of
Clarias batrachus fingerling

Carp seed production from FRP carp
hatchery at small water holding area- A
case study
AKHILESH KUMAR YADAV*, SANJAY KUMAR SINGH,
SHARAD KUMAR SINGH
Aquaculture Research and Training Unit, Chinhat, ICAR-NBFGR
Lucknow, Uttar Pradesh, India; *akhileshnbfgr@gmail.com

S

upply of carp seed is the main input for
fish culture in the district of Lucknow and
adjoining areas. Instructional fish farm of
Aquaculture Research and Training Unit,
Chinhat, ICAR-NBFGR, Lucknow has 2.0 ha
water area in the 3.0 ha fish farm (Two brood
fish pond (0.9 ha), Two rearing cum stocking
pond (0.9 ha) and four nursery pond (0.60
ha)) along with 3.0 million capacity FRP carp
hatchery. The farm is used for demonstration
of various training programmes. Since 2010
seed production of important species (Catla
catla, Labeo rohita, Cirrhinus mrigala,

AP PO 80

KAMAL SARMA*, AMITAVA DEY, UJJWAL KUMAR,
SNATASHREE MOHANTY, TARKESHWAR KUMAR
ICAR Research Complex for Eastern Region, Patna, Bihar,
India; *kamalsarma6@rediffmail.com

A

n experiment was conducted to assess
the impact of varying protein level on
Clarias batrachus fingerling. Five different
pellated feeds containing 20% (T1), 25%
(T2), 30% (T3), 35% (T4) and 40% (T5)
protein were prepared using good quality
locally available feed ingredients. All the
ingredients were grinded, mixed, cooked,
pallets were made using hand operated
0
palletizer and finally dried in oven at 60 C
overnight. Experiment was carried out in
500L FRP tanks in triplicates. Ten advanced
fingerlings (138.3±3.05 mm & 19.1±1.48 g)
were stocked in each tank. Feeding was
done @3% of body weight. At the end of 90
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days,
fishes
were
harvested.
Bioaccumulations of different minerals in the
fish muscle as well as water quality
parameters from different treatment tanks
were estimated. Results indicated that the
highest percentage growth rate was recorded
at 35% (T4) protein followed by 40% (T4)
and lowest was recorded at 20% level (T1).
Similarly the best survival rate (90%) was
recorded at 30% (T3) protein followed by
86.7% survival at 35% (T4) and the lowest
survival rate (60%) was recorded in 20%
protein level. There was no significant
variation in the different water quality
parameters within all the treatments and all
the parameters were within the acceptable
limit. Iron, Manganese, Copper, Zinc,
Calcium and Magnesium level were also
estimated in the muscle of fishes and lowest
accumulation of different minerals was
recorded at 20% protein level. Accumulations
of minerals in other treatments were more or
less similar. The present study indicates that
C. batrachus fingerling requires around 35%
protein level in their diet.

AP PO 81
Capture based aquaculture of juveniles
from chinese dipnets in cages: An
additional income and a means of
conservation
SHOJI JOSEPH*, E.M. ABDUSAMAD, BOBY
IGNATIUS, IMELDA JOSEPH
ICAR- Central Marine Fisheries Research Institute, P. B. No.
1603, Kochi, Kerala, India;*sjvben@yahoo.com

F

ish culture in cages in backwaters has
become an advanced and user-friendly
technology, which opened new doors of
opportunity for the coastal people to easily
involve in fish culture resulting in increased
fish production and sustainable income
generation along with other operations like

fishing, filtration, agriculture and Chinese
dipnet operations etc. Different types cages
are in operation; according to the
geographical and water spread area varying
from 2x2x1 PVC framed HDPE net cages to
galvanized Iron cagesof appropriate sizes. A
group
of
5
dip
operators
from
Puthenvelikkara panchayat of Ernakulam
district started and proved cage culture a
successful attempt for conservation and
additional income generation. The juvenile
catches from the dip nets were used as
seeds for cage culture. The fishes in the
cages were fed with bycatch and low value
fishes from the same dip net catches. The
culture operations started from October 2014
and continuing successfully. The traditional
farmers faced the problem of entry of giant
trevallycarangid juveniles in their prawn
farms especially in the filtration ponds.
These juveniles were considered as
nuisance to the fishermen as they prey on
shrimps and the farmers wanted to eliminate
these juveniles.
So based on the
information, seed collection trials were made
from the shrimp farmers and also from the
dip nets and the fishermen groups from
Puthenvelikkara selected for cage culture.
Initially a circular cage of 6 m dia HDPE net
was installed for the seed collection. A total
of 1500 nos. of travelly seeds in different
sizes were sources. The collected seeds
were stocked after sorting and transferred to
separate cages of 1x2x2 m size, made of
Netlone.
Seeds were fed with low vale
fishes and trash obtained from dip nets.
Fishes grew well and reached 1 to 1.5 kg
within 5-6 months of culture. The survival
was very good with bigger seeds and about
15–20% mortality was observed when
smaller seed (2–3 cm) were stocked. The
practice is continuing and is now a common
practice among the dipnets operators in that
area to increase income and a step towards
conservation of juveniles.
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AP PO 82
Inland aquaculture in seasonal water
bodies of Chamarajanagara district,
Karnataka, India

scarcity of water in that minor tank lead
farmer to terminate the culture. In the farm
pond common carp demonstration showed
2550 kg/ha can be achievable by following
best management practices.

AP PO 83

K.B. RAJANNA*, K.C. MOHAN KUMAR, N. CHETHAN
Fisheries Research and Information Centre, Hebbal, Bengaluru,
Karnataka, India; *kbrajanna25@gmail.com

C

onsidering the importance of fisheries
and fish production potential of small
scale aquaculture system in providing
sustainable livelihood to rural poor, fisheries
development is included as one of the
component in Karnataka water shed
development project II (KWDP II) as pilot
bases in Chamarajanagara district. Rain fed
area farmers revealed that a production of
1620 kg/ha in Gokatte and 2632 kg/ha in the
minor tank could be achievable by the
seasonal water bodies. A base-line survey
was conducted to assess the socioeconomic
condition, needs and resources of the water
shed villages. It was observed that the
farmers lacked the knowledge, skills and
experience for fish farming. Several training
programs were conducted to impart skills
required for fish culture, live-stock farming,
integrated farming, fish seed nursing,
fisheries
extension
motivation
and
organization and micro credit. catla, rohu,
common carp, grass carp, nile tilapia and
amur common carps were used for the study.
The results indicated that in seasonal water
body such as Gokatte maximum production
of 1620 kg/ha at one village and the
minimum productivity of 770 kg/ha was
achieved in other village. Low production
was due to the inadequate management and
water retention period, due to which the
stock had to be harvested early. Whereas in
minor tanks maximum production of 2632
kg/ha and minimum of 383kg/ha was
achieved. Low productivity was due to the

Multidimensional
modelling
for
potential aquaculture site selection in
coastal areas: A case study from
Karnataka
SHUBHANKAR DEV BURMAN*, A.P. DINESHBABU,
SUJITHA THOMAS
ICAR-Central Marine Fisheries Research Institute, Mangalore
Research Centre, P.B. No 244, Hoige Bazar Mangalore,
Karnataka, India;*shubhankar.devburman@gmail.com

C

oastal aquaculture and mariculture
development in India has gained
momentum in recent years. Site selection for
the identified culture practice is of utmost
importance, in which the information on
environmental/hydrographical features plays
a major role. GIS based projection
technologies are found to be very useful in
analyzing sites and to assess the scenarios
during and after the culture. In most of the
countries these technologies are integrated
with Environmental Impact Assessments
(EIA) studies. An attempt was made to
introduce the micro and macro level spatial
planning by using GIS techniques for
sustainable use of coastal natural resources.
For mapping, monitoring and developing the
model, ArcGIS software and high resolution
satellite data was used along with insitu
survey data. This proved that geospatial
models are efficient decision support tools for
monitoring and outlaying any coastal area.
These supporting tools helped to plan out the
aquaculture activities in study area,
according to hydrographic and environmental
features existing.
This spatial planning
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helped for analyzing the process to identify
suitable areas for ecological coastal activities
like mangroves conservation, bivalve fishery,
areas for prawn farms, crab culture and small
scale cage culture area etc. As the result of
the study an exclusive 3D geospatial model
was developed, which contained valuable
information of the area, future possibilities
and scopes optimum use of the coastal
waters. The pictorial 3D representation
helped in depicting the various uses of
coastal ecosystem and human interfaces and
also helped to project the possible
interventions in future.
For successful
coastal
environmental
resources
management and planning of the terrestrialmarine interface, it is important to focus on
categorization of coastal area in micro or
macro level. This geospatial model
developed aided in illustrating various
activities such as aquaculture, energy
production, natural resources conservation,
marine fishing and human recreation
activities in coastal area.

AP PO 84
Potential of improved rohu “Jayanti”
culture in low saline water
KANTA DAS MAHAPATRA*, AVINASH RASAL,
K. MURMU, P. NADANPAWAR, M. PATNAIK,
J.K. SUNDARAY
ICAR- Central Institute of Freshwater Aquaculture,
Kausalyaganga, Bhubaneswar, Odisha, India;
*kdmahapatra@yahoo.co.in

I

ncreasing demand for aquatic food
products combined with limited production
from capture fisheries is responsible for rapid
coastal
and
inland
aquaculture
development. Salinization
of
freshwater
resources near coastline is reducing the area
available for freshwater fish production.
About 9 million hectares of salt–affected land

has been estimated in the hot semi-arid and
arid eco-region of northern plains and central
high lands. Genetically improved rohu
“Jayanti” is the first genetically improved carp
in India. Experiment was conducted at ICARCIFA to determine its salinity tolerance.
Genetically improved rohu (Jayanti) spawn
and fingerlings were reared in laboratory
condition at different salinities to observe the
effect of salinity on survival. Hundred spawn
and 10 fingerlings were subjected to salinity
regimes of 0, 2, 4, 6, 8, 10 ppt in a glass
aquarium (10 litres) and FRP tanks
respectively (100 litre) in triplicate. Hundred
percent spawn survival was detected at upto
4 ppt salinity while 100% mortality was
recorded beyond 6 ppt within 96 h of the
study. Whereas the fingerlings could tolerate
salinity upto 8.5 ppt with optimum survival at
6.5-7 ppt. The mortality was 100% at 10 ppt
salinity. The experiment was tried in pond
condition at Madanganja, Kakdwip area to
show its potential in low saline water. Salinity
of the area ranges from 1 ppt during rainy
season to 8 ppt in summer. Improved rohu
spawn was supplied from the Institute and
they were acclimatized in 1-2 ppt salinity for
first 60 days. After that fingerlings were
stocked in 0.2 ha water area for grow out
culture at a stocking density of 7500/ha with
a salinity ranges from 5-6 ppt. Another
similar size pond was used for normal rohu
culture. After one year of culture, average
individual weight of “Jayanti” rohu was 1.5 kg
in comparison to 0.8 Kg of normal rohu. In
addition to growth, it was observed that
fishes are healthy and free from any parasitic
infection like argulus. Thus the present study
suggests that Jayanti rohu can be a
candidate species for culturing in low saline
areas.
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AP PO 85
Effect of salinity and stocking density
on growth of Etroplus suratensis
(Bloch, 1790) during nursery rearing
phase

densities, the performance of the fry noticed
at high density i.e. 750 nos/500 litre was
comparable. The results indicate that the
stocking density of 750 nos./500 litre at
salinity of 15ppt is optimal for maximum
survival rate and better growth of pearl spot.

AP PO 86

DANI THOMAS*, KRISHNA SUKUMARAN, G.
THIAGARAJAN, M. KAILASAM, K.K. VIJAYAN
ICAR-Central Institute of Brackishwater Aquaculture, Chennai,
Tamil Nadu, India; *danithomass@gmail.com

O

ne of the major challenges in farming of
pearlspot is its slow growth rate in the
nursery phase resulting in prolonged rearing
duration.In view of this, experiments were
conducted to optimise growth of pearlspot
during the nursery rearing phase by
manipulating the salinity and stocking
density. The first experiment was to
understand the effect of three different
salinities; 0, 15 and 30 ppt on growth and
survival of pearlspot fry. Hundred numbers of
pearlspot fry with 0.18±0.02 gm and 1.8±0.11
cm initial weight and total length respectively
were stocked in to 200 litre FRP tanks and
reared for 30 days by feeding with
commercial feed @3-5% body weight daily
and 30% water exchange provided daily.
After 30 days of rearing maximum growth
and higher survival rate could be observed in
the fry that were maintained at 15 ppt
salinity. Another experiment was conducted
to evaluate the effect of different stocking
densities such as 100, 250, 500, 750, 1000,
1250, 1500 nos. in 500 litres in 15 ppt
salinity. Maximum growth rate between
1.02±0.16 (750 nos./500 litre) to 1.25±0.29
(100 nos./500 litre) could be observed in
lower densities. The final weight observed
were below 1.0 g in the fry densities
maintained between 1000 and 1500 nos./500
litres. Survival rate also was maximum in
lower densities (90 to 100%). Though, the
growth was higher at lower stocking

Role of trout on the livelihood of high
land population of Jammu and Kashmir:
Present and future
I. FAROOQ1, PANKAJ GARGOTRA2*, K. HEANKHE2,
K. DINESH2
1

Krishi Vigyan Kendra, Budgam, Jammu and Kashmir, India;
Kerala University of Fisheries and Ocean Studies, Panangad,
P.O., Kochi, Kerala, India; *gargotra48@gmail.com

2

J

ammu and Kashmir located at 3000 ASL,
is an important area for cold water
fisheries that has favorable conditions for
trout culture because of high dissolved
oxygen content and optimum temperature
0
levels (0-22 C). The two major species of
trout cultured are brown trout (Salmo
truttafario), and rainbow trout (Oncorhynchus
mykiss). It has been observed that the
survival rate of trout eggs in Kashmir is about
10% higher than the reported values of 45%
reported from other region of India.
Department of Fisheries is the leading
agency working for the expansion of trout
culture contributing about 68% to the total
expenditure and the rest 32% is covered by
KVK and NGO’s. Trout seed production has
increased to 2.12 million eggs per annum
with 42 trout rearing units operated in various
Districts of J&K. Present production of trout
in J&K is about 260 t per annum, out of
which almost 100% of the produce are sold
in the local market fetching a price of Rs 450
to 475 per kg. The average annual income of
the family from aquaculture is around Rs.11.5 lakh per annum from a average farm
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holding of 0.10-0.15 ha. The major concerns
faced by the tout industry is the availability of
seeds, feed and disease outbreak. In the
year 2015-2016, total of 1118 (1068 local
citizen and 50 non-Kashmiri) farmers got
‘trout permit’ in Kashmir. The trout industry
holds a great future to meet the livelihood
and protein security for the population of the
region.

AP PO 87
Improved larval rearing system for
milkfish (Chanos chanos) by using
solar illuminated yellow colour tank
ARITRA BERA*, M. KAILASAM, BABITA MANDAL,
KRISHNA SUKUMARAN, M. MAKESH,
TANVEER HUSSAIN, T. SIVARAMAKRISHNAN, R.
SUBBURAJ, G.THIAGARAJAN
ICAR-Central Institute of Brackishwater Aquaculture, 75Santhome High Road, R.A. Puram, Chennai, Tamil Nadu, India.
*aritra@ciba.res.in

E

ffect of solar illumination and tank color
on milkfish larvae was investigated to
improvise milkfish (Chanos chanos) larval
rearing system. A series of experiments were
conducted in an FRP tank based rearing
system to improve the growth and survival of
milkfish larvae. FRP tanks (capacity, 8 t;
water salinity, 31 ppt) providing three
different background colour viz., white, blue
and yellow were studied during the rearing
period of 21 days. Larval rearing tanks (LRT)
with white background kept indoor and
provided with artificial illumination were used
as control (C). Tanks with blue background
were kept both indoor with artificial
illumination (T1) and outdoor with 25% solar
illumination (T2); whereas tanks providing
yellow background were kept completely
outdoor with solar illumination of 25% (T3)
and 50% (T4). Newly hatched milkfish larvae
(TL:3.4 mm) were stocked in the

-1

experimental tanks @5nos.l . Apart from
background colour and illumination, uniform
conditions were maintained in the LRT in all
treatments. Phytoplankton, Chlorella salina
-1
@0.4-0.5 million cells ml were maintained
from 2 dph to 20 dph; rotifer, Brachionus
plicatilis (enriched with mixed algae) were
-1
provided @20-30 nos. ml from 3 dph to 14
dph depending on the larval density. Artemia
-1
nauplii @0.5–1.0 nos. ml were introduced
from 15 dph. Weaning to artificial feed (200300 µm) was initiated from 20 dph. Water
exchange was initiated from the 6 dph
initially at 10%, this was increased to 50% by
20 dph, a constant water flow was provided
after 20 dph. At the end of the experiment20 dph, highest (p<0.05) larval survival
(42%) was achieved in 50% solar illuminated
tanks providing yellow background colour
(T4). Larval growth (TL:18.7±0.94 mm) was
also found to be highest (p< 0.05) in T4.
Survival and growth of milkfish larvae was
observed to gradually decrease from 25%
solar illuminated yellow tank (T3), outdoor
blue tank (T2), indoor blue tank (T1) to the
white tank (C). The highest growth in T4 may
be associated with significantly higher (p<
0.05) larval gut rotifer and artemia content
relative to other treatments. Results indicate
that milkfish larvae prefer yellow background
tank colour and solar illumination which may
be associated with the ease of prey location
and consequently higher prey ingestion.

AP PO 88
Recent trends in basa farming in
Andhra Pradesh: Farmers’ perspective
SATVIK KALAPALA1*, S. BELSARE2, K. DINESH1
1

Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, india; 2College of Fishery Science Nagpur,
Maharashtra,Nagpur, Maharashtra, India;
*kalapalasatvik@gmail.com
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olerance to wide ranges of physical and
chemical parameters and high growth
rate
made
Basa
(Pangassionodon
hypophtalmus) the most sought after fresh
water cultivable fish among the Andhra
farmers. The Government of Andhra Pradesh
lifted the ban on Basa in 2011 that gave a
legal status to the species leading to a
significant shift from carp culture to Basa
culture covering an area of more than 20,000
ha. A survey was carried out along Andhra
Pradesh to evaluate the status of the
farming. In a standard nursery pond (area
approx. 1 ha) 100-150 nos. of basa fry are
2
stocked per m which will grow to the size of
200-250 g in 3 months. These advanced
fingerlings are shifted to larger ponds of 42
40ha area @30-40 fishes/m which will attain
a marketable size of 1-1.5 kg in 6-8 months,
if properly fed. Up to 80% of the farming
community adopts this double phased
farming system. Supplementary feed is given
in most of the cases with varying protein
levels. The feed used in Andhra Pradesh are
of three types; farm made feed (cooked
feed), pellet feed and vegetable waste&
animal byproducts. Rope feeding is the most
common practice adopted by low tech
farmers which is comparatively easy to
operate and monitor. From the survey it was
observed that only 20% of the farmers are
practicing Basa culture with an average
production of 15-16 t/ha/year while the rest
are engaged in shrimp and carp culture. The
harvesting is done with the support of
tractors in larger ponds and 70% of the
harvested fish is sold in the market @Rs.
65/kg. The farmers earn a profit of Rs.1520/kg of fish sold and average annual
income of Rs. 3-5 lakh from the farm holding.
The constraints faced by the Basa farmers
include disease outbreak (generally bacterial
disease and Ich disease) and fluctuating
market prices.

AP PO 89
Enhancing
fish
production
in
community ponds of Chhattisgarh
through fish cum duck farming system
S. SASMAL*, R.L. SHARMA, REKHA SINGH, M.K.
SAHU
Indira Gandhi Krishi Vishwavidyalaya, Krishi Vigyan Kendra,
Raipur, Chhattisgarh, India; *drsasmal@gmail.com

E

xperimental trials were conducted at
Juratarai village in Chhattisgarh to study
the role of duck droppings in enhancing fish
production in community ponds under fishduck integrated farming system during 20132015. In each year, two ponds were stocked
with 6000 fingerlings/ha of Indian Major
Carps (IMC) (average size: 70±20 mm), to
utilize the maximum capacity of the ponds
through polyculture. One of the ponds
containing the fingerlings of IMC was then
integrated with ducks (Anas platyrhinos)
@300 nos/ha for obtaining eggs and meat
and also to deliver the excreta into the pond
during grazing. The mean dry matter loading
-1
-1
rate of duck excreta was 6.4 kgha day into
the pond and as a result the physicochemical parameters like dissolved oxygen,
pH, alkalinity changed significantly in treated
pond and volume of the plankton also
improved considerably. The synergic effects
of these parameters increased the overall
-1
fish production from 1.2 to 2.7 tonnes ha /yr.
The average egg production was 110 bird /yr.
It was concluded from the study that
integration of fish with duck is more profitable
than farming fish alone with no other inputs
under rural conditions of Chhattisgarh.
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AH IN 01
Dealing with aquatic animal health
emergencies-looking into the future
CHADAG MOHAN*
Senior Scientist (Aquaculture and Genetics), WorldFish,
Penang, Malaysia; * V.Chadag@cgiar.org

A

quaculture production has to double from
its present levels to meet projected food
fish demand by 2050. Aquaculture has the
potential to meet this demand provided it
develops in a responsible and sustainable
manner. The rapid growth of aquaculture has
highlighted many challenges to sustainable
development. Disease is one of the key
constraints. Present estimates suggest
annual disease related loss of over 12 billion
USD. Much of this can be prevented. Novel,
out of the box ideas need to be
conceptualized, developed, pilot tested and
validated before scaling up and out for wider
application. This is possible only through
partnerships between private producers
(farmers), research institutions, government
authorities and international agencies, and
networking. Traditionally, our approaches
have been largely conventional and heavily
focused on laboratory based diagnostic tools.
Though scientifically robust, it has not always
yielded the desired benefits in terms of
reducing
disease
outbreaks
and/or
preventing global spread of pathogens. Best
examples can be found in white spot disease
(WSD) and acute hepatopancreatic necrosis
disease (AHPND) in shrimp aquaculture and
epizootic ulcerative syndrome (EUS) and
tilapia lake virus (TiLV) in fish. Many of the
conventional approaches have left out
FARMERS (first to observe and recognize
what is not normal), digital platforms (mobile
phones), vast resources in the public domain
(data), integration and analysis (networking,
artificial intelligence) and interactive real time

feedback. The problem is often aggravated
when policy makers for various reasons do
not make well informed decisions while
dealing with disease emergencies. Future
aquatic
animal
disease
management
solutions should harness the potential of
information technology tools (e.g. data
mining, machine learning, image recognition,
predictive modelling) and combine them with
novel
surveillance
and
diagnostic
technologies to accomplish provision of real
time solutions and early warnings to a
diverse array of stakeholders (e.g. farmers,
researchers, policy makers) to minimize the
impact of serious aquatic animal diseases on
aquaculture production, livelihoods and
trade. There are examples in agriculture and
livestock (e.g. Borlaug Global rust initiative)
and human health (www.healthmap.org) that
can serve as starting point for aquatic animal
health managers. Successful real time
aquatic animal health management models
could expand the scope of predictive models
beyond disease advisory to farmers, to
include human health (zoonosis), climate
change (predictions on climate sensitive
diseases) and trade (alerts on transboundary
diseases) perspectives.

AH IN 02
Brackishwater aquaculture in India:
Emerging disease scenario and their
management for sustainable farming
K.K. VIJAYAN*
Director, ICAR-Central Institute of Brackishwater Aquaculture,
Chennai, Tamil Nadu, India; *director.ciba@icar.gov.in

S

eafood (fish, invertebrate and algae) has
been one of the most traded food
commodities. It is reflected from the fact that
international trade value of fishery products
is higher than GDP of 70% of world nations.
Humans have been exploiting fishes for a
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longer period of 90,000 years. Two important
fatty
acids
present
in
the
fish
(Eicosapentaenoic
acid,
(EPA
and
Docosahexaenoic acid, DHA), which play a
significant role in the brain and cognitive
development, demonstrate that earliest
humans must have used a fish-rich diet, and
that made the evolution of human race much
faster. Fish and fishery products supply
~20% of global dietary needs, and also
contribute to the nutritional security.
Additionally it supports the livelihood of ~40
million people. However, global capture
fisheries remained statistic, and most world
fisheries have been exploited beyond
sustainable levels. Human population is
expected to rise from the current 7.3 billion to
between 9 and 10 billion by 2050. Certainly,
the world will not be able to fish for 10 billion
people; this threatens the health of future
human generation particularly of the
resource poor people. Aquaculture is
considered as a promising solution for the
deficit in wild harvest. During the last few
decades,
aquaculture
has
expanded
dramatically, and outpaced the wild catches
destined for human consumption in 2014.
Aquaculture is one of the few food producing
sectors where growth in production
surpasses
the
population
growth.
Brackishwater ecosystem is one of the
unique and most productive ecosystems on
the earth that support many commercial
fisheries.
Brackishwater
aquaculture,
particularly shrimp aquaculture, is the
mainstay of Indian aquaculture, and
economic engine which support the export
earning of the country. The growth of shrimp
farming in India from an embryonic industry
to a full-fledged industry is spectacular,
although
there
are
several
issues,
particularly with regard to disease, have yet
to be resolved. The most important disease
management strategy currently used in India
is the pathogen exclusion strategy by using

specific pathogen free post larvae in the
production system, in a zero water-exchange
mode. Although this strategy is effective in
short–term, experiences indicate that in longterm, especially in increasing stocking
densities, is ineffective in managing the
newly emerging diseases. Background
microbial diversity of a production system
plays a major role in disease outbreak of
‘emerging yield limiting diseases’. At this
juncture a new blue print is essential to
manage the problems of diseases, especially
the newly emerging diseases in aquaculture
production system. At the context of overall
development
and
sustainability
of
brackishwater
aquaculture,
a
holistic
approach considering the diversification of
species and system is required. And
considering the challenges in managing the
diseases in aquatic system, the focus is to
prevent the disease situations. Mostly
excluding the disease causing pathogens
using preventive approaches such as
quarantine, biosecurity, pathogen profiling,
surveillance and adopting best management
practices (BMPs). In the case of emerging
pathogens, issue of disease condition is
further complicated due to the lack of
information on the aetiology of the pathogen,
where the capacity and expertise coupled
with a proactive approach need to be in
place. In this talk an overall strategy for the
brackishwater development is provided
integrating the issues in aquatic health and
disease management, related to shrimp
farming and approaches to develop the
sustainable farming systems (species and
system diversification).

AH IN 03
Parasites in fish – Pathogen host
interactions
I.S. AZAD*
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Research (KISR), Salmiya, Kuwait; *azadis@hotmail.com

C

onfinement as experienced by the fish in
aquaculture and aquarium facilities
provide ample scope for the obligate and
facultative
fish
parasites
to
cause
considerable damage to the host fish on
which they thrive. Parasites constitute an
important group of fish pathogens which are
often associates with sever host mortalities.
The myxozoans, the sporozoans (eg.
Myxosoma sp), the ciliates (eg. Holotrichus –
Icththyoptherius
sp;
freshwater
“ich”,
Cryptocaryon sp. the marine “ich” the
scuticociliates– Uronema sp. and peritrichusTrichodina
sp.)
and
the
flagellates
(Icthyobodo sp. and Amyloodinium sp.) are
some
of
the
important
protozoan
icthyoparasites which have been noticed
have caused severe fish mortalities.
Monogenian parasites are the next in the
order of severity of infections caused in fish.
Many of these parasites are seen in marine
fish, both in commercial aquaculture and fish
hobbyist’s holding facilities. Protozoan
parasitic problems especially those by the
ciliates regularly cause disease problems in
the on-shore fish hatchery and rearing
facilities of Mariculture and Fisheries
Department (MFD) in Kuwait. Marine
Aquarium of Scientific Centre, the major
tourist attraction in Salmiya, Kuwait, regularly
reports on parasitic problems due to the
“marine ich”, the scuticociliate and the
Trichodinia sp. in its different exhibit fish
species such as zobaidy (silver pomfret), the
goatfish, the sea horse etc. Three major
disease outbreaks due to the ciliates were
noticed under the MFD facilities of KISR
during the period 2003-2007. An out break
due to the marine ich – Cryptocaryon sp.
during 2003-04 and again during 2006, 2008
and successively during the last 3-4 years.
An episode of silver pomfret mortalities in
April 2005 due to the scuticociliate and

Amyloodinium-related
bluefin
bream
(Sparidentax hasta) mortalities during June
2007 were recorded by the fish health
scientists of MFD. All these episodes were
severe on cultured silver pomfret adults and
sub-adults and the bream, respectively. The
incidences
of
scuticociliatosis
were
associated with a raise in the water
temperature, increased bacterial load and
the sensitivity of the fish species. The
flagellated protozoan (Amyloodinium) was
suspected to be due to the protozoan sporecontaminated forage fish, minor mullet.
Sporadic
incidences
of
marine
ich
infestations were also recorded from the
breams and groupers in the facilities of both,
MFD and Marine Aquarium of Scientific
Centre, Kuwait. This paper describes and
discusses the mechanism of infections by
major parasitic agents and the host
responses to many of them.

AH IN 04
Emerging
diseases
in
shrimp
aquaculture: Need for new approach in
disease management
K.V. RAJENDRAN*
Head of Division, A.E.H.M., ICAR-Central Institute of Fisheries
Education, Mumbai, Maharashtra, India;
*kvrajendran@cife.edu.in

G

lobally, decapod crustaceans which
include shrimp accounts for almost 40
billion dollars per annum from capture
fisheries and aquaculture, and farmed
peaneid shrimps represent one of the
highest-value traded seafood commodities.
Currently, among the peaneid shrimp
Penaeus vannamei dominates the global
market with first sale values exceeding 10
billion dollars per annum. However,
intensification of animal production acts as a
driver for increased prevalence of diseases.
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This is quite evident in aquaculture as the
sector in general is impacted by diseases
caused by various pathogens which limit
aquatic animal production and the sectoral
losses due to this exceed US $6 billion per
annum. Significantly, economic and social
impacts
of
infectious
diseases
are
particularly more devastating in shrimp
where total losses are estimated to exceed
40% of global production capacity. Indian
shrimp aquaculture is not an exception to this
and devastating disease such as white spot
syndrome virus (WSSV) resulted in the
collapse of the industry which was dominated
by Penaeus monodon. The revival could be
achieved by the introduction of non-native,
WSSV-free P. vannamei which is currently
dominating the Indian shrimp farming sector.
Despite the WSSV-free status of the
introduced
P.
vannamei
and
the
implementation of biosecurity measures,
white spot disease outbreaks are being
frequently reported. Interestingly, for the past
few years, the shrimp farming sector has
been crippled not by WSSV but by the
emergent diseases of obscure/cryptic or
syndromic aetiology. Although early mortality
syndrome/acute hepatopancreatic necrosis
disease (AHPND) caused catastrophic
production losses in Asian countries, the
disease has not been reported to be a
concern in Indian shrimp aquaculture.
Nevertheless, conditions caused by obscure
aetiology such as slow/retarded growth
syndrome, white gut/faeces syndrome, zoea
syndrome, running mortality syndrome etc.
along with hepatopancreatic microsporidiosis
have been the emerging problems resulting
in significant damage to Indian shrimp
farming. As many of these conditions have
been recurrent problems and the exact
cause is still elusive, the situation demands a
new approach in managing these diseases.
We understand that more than terrestrial
system the risk of exposure of pathogens to

the hosts is more in aquatic environment due
to the constant and ubiquitous presence of
microbial pathogens. Therefore, it is being
recognised that frequent occurrence of
previously unknown pathogens or new
syndrome is the result of the poor knowledge
on
the
resident/background
microbial
diversity in the aquatic system and in the
resident host population. Therefore, it is
imperative that a holistic approach involving
microbiome, environmental conditions and
host responses to deal with the yield-limiting
‘production diseases’ is inevitable. Rather
than the conventional approach of focusing
on a single/specific pathogen, application of
high throughput sequencing (HTS) and
environmental DNA (eDNA) approach (by
comparing aquaculture system experiencing
disease outbreak with that of non-outbreak
system) would help in identifying not only the
major pathogen causing the disease but also
the microbiomes which facilitate the
emergence of the disease condition. Further,
in the context of significant impact of yieldlimiting, emerging diseases of syndromic
aetiology, it is increasingly being recognised
that a holistic ‘pathobiome’ concept will be
the right approach than the historic
single/specific pathogen approach.

AH OR 01
White feces syndrome (WFS) of
Penaeus vannamei in shrimp grow-out
culture
T. SATHISH KUMAR*, T. BHUVANESWARI, A.N.
KRISHNAN, K.P. JITHENDRAN, S.V. ALAVANDI, K.K.
VIJAYAN
ICAR- Central Institute of Brackishwater Aquaculture, Chennai,
Tamil Nadu, India; *manofpm@gmail.com

W

hite feces syndrome (WFS) has
recently been recognized as a serious
concern for shrimp aquaculture in major
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shrimp farming nations. In Thailand,
production losses due to WFS were
estimated as 10–15% in 2010. In India since
2015, 21% (51/240) of shrimp farms in
Andhra Pradesh and Tamil Nadu were
affected with WFS. The disease can cause
moderate to severe economic loss by
reducing shrimp survival by 20–30%
compared to normal ponds. Ponds affected
with WFS show white fecal strings floating on
pond surface while the shrimp show
white/golden brown intestine, reduced feed
consumption, growth retardation and often
associated with loose shell. Out of 51 WFS
affected farms 33% were affected with EHP,
18% with WSSV and 22% were associated
with size variation, 16% with white muscle
and 22% with loose shell. Bacteriological
studies indicated that none of the Vibrio sp.
was found predominant in affected farms but
Vibrio proteolyticus, V. coralliilyticus, V.
alginolyticus were isolated from a few cases.
Microscopic
examination
of
squash
preparation of hepatopancreas (HP) revealed
aggregated transformed microvilli (ATM) like
structures. Histopathological examination
revealed degenerative epithelial cells, dilated
HP tubules accompanied by severe necrosis
and accumulation of ATM like structures.
WFS affected shrimp when maintained under
optimal experimental laboratory conditions
were found to regain normally in about 7-10
days, without any interventions. Feed intake
was low initially in affected animals but after
recovery, feeding and growth of animals
were normal. Among recovered animals,
10% continued to have loose shell and
suffered daily mortalities. Histological studies
of recovered shrimp revealed regeneration
and proliferation of epithelial cells (E cells)
mainly
in
the
medial
region
of
hepatopancreas surrounded by degenerative
cells. The observations made in this study
indicate that WFS may be the result of
inadequacies in the farm management

practices, especially high stocking densities
and water quality management.

AH OR 02
Efficacy of organic acids on survival of
milk fish (Chanos chanos) larvae as a
bath treatment
N. RANJIT KUMAR1*, P.K. PATIL2, G.M. SIDDAIAH3, T.
MUTHULAKSHMI1, M.M. PRASAD1
1

ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; 2ICAR-Central Institute of Brackishwater Aquaculture,
Chennai, Tamil Nadu, India; 3ICAR-Central Institute of
Freshwater Aquaculture, Bhubaneswar, Odisha, India;
*nranjeetkumar@gmail.com

T

he disease outbreak in the aquaculture
industry, coupled with ban on antibiotic
usage due to residues in animal tissues and
spreading of antimicrobial resistance ignites
to find an alternative approach for control of
bacterial infections in aquaculture, especially
in the larval stages of fishes. Use of organic
acids holds a promising substitute to
antibiotics. To study the efficacy of organic
acids, a bath treatment experiment was
carried out in 12 L plastic tubs to find the
effective concentration at which no mortality
(100% survival) of larvae treated with
different organic acids (acetic acid, lactic
acid, malic acid, formic acid and citric acid)
concentrations for 10, 15, 30 and 60 minutes
respectively. The milk fish (Chanos chanos)
larvae were treated with six concentrations
(%) viz., 1, 0.2, 0.1, 0.075, 0.05, 0.025, with
all the organic acids for different time
intervals and later complete water was
exchanged. The study was conducted
separately for all organic acids at six different
concentrations. Survival rates of the fish
larvae were noted at the end of each acid
treatment for respective time period and after
24 hours. Total mortality (100%) was
observed at 1, 0.2, and 0.1% for all organic
acids for all time intervals. Results revealed
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that the effective concentrations at which no
mortality observed were 0.05, 0.075, 0.05,
0.025 and 0.075% for acetic acid, lactic acid,
malic acid, formic acid and citric acid,
respectively. From this study, it can be
deduced that, the above organic acid
concentrations may be used for treating the
fish larvae at which no mortality observed, as
a safe concentration. Further, these
concentrations may enhance immune
response and reduce the pathogenic
microbial load (Vibrio spp.) from the larvae
which cause mortality in stressed conditions.

AH OR 03
First isolation of multi drug resistant
(MDR) strain of Raoutella ornithinolytica
from ailing fish of Chhattisgarh, India
B.K. CHOUDHARY1*, MAMTA CHOUDHARY1, S.B.
BARBUDDHE2
1

ICAR-National Institute of Biotic Stress Management, Raipur,
Chhattisgarh, India; 2ICAR-National Research Centre on Meat,
Hyderabad, Telangana, India; *binods14@gmail.com

R

aoultella
ornithinolytica harbouring
important multi drug resistant genes
bla
bla
bla
QnrA,
TEM and
tetW genes was
isolated from ailing fish samples of Jagdalpur
district (Latitude: 19.083546 N & Longitude:
82.027617 E) of Bastar plateau of
Chhattisgarh. The organism belongs to
family Enterobacteriacae, Gram-negative,
non-motile, rod shaped facultative anaerobe,
producing pale colonies on MacConkey
Agar. The organism was found positive for
catalase, phenylalanine deamination, nitrate
and H2S production, negative for cytochrome
oxidase, urease and utilized citrate. The
isolate was further identified by MALDI TOFMS
("Matrix
Assisted
Laser
Desorption/Ionization Time of Flight - Mass
Raoultella
Spectrometry)
analysis.
ornithinolytica has been reported to be
isolated from hospital and human clinical

samples, insects, from different parts of
world. This is the first report of isolation from
fishes in India. Raoultella ornithinolytica is
found in aquatic and hospital environments.
Over the past decade, R. ornithinolytica has
emerged as an infrequent, but important
causal agent of human infections. It has
been reported to cause bacteraemia, sepsis
and soft tissue infections. Raoultella
ornithinolytica was found to be positive for
histidine break down and has been shown to
be the causative agent of histamine toxicity
(scombroid syndrome) also known as
Histamine fish poisoning (HFP) caused by
eating spoiled fish. Symptoms primarily
manifest with facial flushing, pruritus,
dizziness, vomiting, diarrhoea, dyspnea and
commonly subsides in a few hours. The
isolate was subjected to antibiotic sensitivity
testing
against
25
commonly
used
antibiotics. The isolate showed resistance
towards
co-trimoxazole,
rifampicin,
kanamycin, trimethoprim, oxytetracycline
colistin, ampicillin, amoxicillin clavulanic acid,
tetracycline and pefloxacin. The isolate was
intermediate to streptomycin, gentamicin,
cefotaxime and levofloxacin while found to
be sensitive for ciprofloxacin and cefixime.
The multi drug resistant genes were
bla
confirmed by PCR for co-harbouring QnrA,
bla
bla
TEM and tetW genes. It indicates the
significant public health hazard by presence
of multidrug resistant genes harbouring
isolates in food chain.

AH OR 04
Dietary inclusion of Lactobacilus
sporogenes on superoxide anion
production, lysozyme activity and
serum protein profile of Indian major
carp, Labeo rohita challenged to
Aeromonas hydrophila
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K.M. NESARA*, E.G. JAYARAJ, B. VARUNA, M.
MOMITHA
College of Fisheries, Mangalore, Karnataka, India;
*nesarakm4@gmail.com

T

he present study was carried out to
evaluate the influence of dietary
supplementation of lactic acid bacteria (LAB)
Lactobacillus
sporogenes
on
some
hematological parameters of Labeo rohita.
The feeding trial was carried out in outdoor
cement cisterns in triplicates for about 90
days using uniform sized fingerlings. The
Lactobacillus sporogenes were incorporated
4
in a standard diet with 28% protein at 10 cfu
-1
6
-1
8
-1
g , 10 cfu g , 10 cfu g and compared with
a control diet without supplementation of LAB
respectively. Blood was collected at the end
of the study to assess immunological
parameters. The super oxide anion
production showed significantly (p>0.05)
6
-1
8
-1
higher in 10 cfu g followed by 10 cfu g ,
4
-1
10 cfu g and control group. Similarly, the
6
total serum protein too, was higher in 10 cfu
-1
8
-1
4
-1
g followed by 10 cfu g , 10 cfu g and
control. While the lysozyme activity varied
8
-1
significantly (p>0.05) in 10 cfu g followed
6
-1
4
-1
by 10 cfu g , 10 cfu g and control. The
fishes challenged to Aeromonas hydrophila
at the end of growth study showed no
significant difference in cumulative survival in
different treatment groups. However, highest
cumulative percent of survival and relative
percent survival was evident in fish fed with
6
-1
10 cfu g incorporated diets.

AH OR 05
Nod-like receptors play critical roles in
pathogen recognition and induction of
innate immunity in Labeo rohita
M. SAMANTA*, B. SWAIN, M. BASU, M. PAICHHA
ICAR-Central Institute of Freshwater Aquaculture, Bhubaneswar,
Odisha, India; *mrinal.samanta@icar.gov.in

I

nnate immunity is the essential defense of
aquatic animals including fish, and is
regulated by various pattern recognition
receptors (PRRs). Among various PRRs,
nucleotide-binding
and
oligomerization
domain (NOD) like receptors (NLRs) play key
roles in sensing wide array of microbial
signatures known as microbes/pathogen
associated
molecular
patterns
(MAMPs/PAMPs) and activate cellular
signaling cascades resulting in the induction
of non-specific immune response. In the
Indian subcontinent, rohu (Labeo rohita) is
the predominant freshwater fish species of
commercial aquaculture. Therefore, research
on the immune mechanism is important for
its culture and protection against diseases
caused by various pathogens. To investigate
the role of NLRs in recognizing PAMPs and
the induction of innate immunity, two
important members of the NLR family viz.,
NOD1 and NOD2, were cloned in rohu. The
molecular structure of NOD1 and NOD2
were elucidated by molecular modeling, and
ligand binding critical motifs were identified
through molecular docking. The results
revealed significant structural similarity and
ligand binding domain in rohu and human
NLRs. Analysis of NLR-signal transduction
pathways were carried out following in vitro
and in vivo treatment of NLR-ligands (LPS,
PGN and LTA), Aeromonas hydrophila and
Edwardsiella tarda infections. The results of
quantitative
real-time
PCR
revealed
significant
induction
of
down-stream
signaling molecule RICK and effector genes
IFN-γ expression in NLR ligands-treated and
bacteria infected fish as compared to the
control. These findings together highlight the
important role of NLRs in augmenting innate
immunity during pathogenic invasion to the
host, and warrant further in depth study
regarding their suitability as the future target
of immune activation and disease prevention
in fish.
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AH OR 06
Dietary selenium improve biochemical
plasticity and non-specific immunity in
Pangasianodon
hypophthalmus
exposed to abiotic stress
NEERAJ KUMAR*, K.K. KRISHNANI, M.P.
BRAHMANE, PARITOSH KUMAR, N.P. SINGH
ICAR-National Institute of Abiotic Stress Management, Pune,
Maharashtra, India; *neeraj_journal@live.in

S

elenium (Se) is an essential nutritional
component for human and animals; it has
several biological roles in enzymatic systems
such
as
selenoenzymes
glutathione
peroxidase, thioredoxin reductase and
incorporated into protein as selenocysteine
to enhance antioxidative status and immune
system in fish. In the present study, growth
performance (weight gain%, food conversion
ratio, protein efficiency ratio and specific
growth rate), oxidative stress (catalase,
superoxide dismutase and glutathione-stransferase), stress biomarkers (blood
glucose, cortisol, HSP 70, vitamin C), nonspecific immunity (NBT, total protein,
albumin,
globulin,
A:G
ratio,
myeloperoxidase and total immunoglobulin)
and survival of fish after bacterial challenge
were noticeably affected (p<0.01) with
exposure to lead (Pb, 4 ppm) and high
temperature (34 ºC) to P. hypophthalmus.
The growth performance noticeably declined
due to reduced feed intake and feed
efficiency with exposure of Pb and high
temperature. However, nutrition was directly
related to immunity and antioxidative status
of the body. The supplementation of Se @ 1
-1
and 2 mg kg diet has realistically improved
growth performance up to 240%, elevated
antioxidative status in fish tissues, and
immune system of the fish were also
improved
significantly
in
the
P.
-1
hypophthalmus. Se @1 and 2 mg kg diet

has remarkably reduced cumulative mortality
(%) and enhanced relative survival (%) of P.
hypophthalmus
after
challenged
with
Aeromonas veronii biovar sobria. The
bioaccumulation of Pb in fish muscle has
been
also
drastically
reduced
with
supplementation of Se in fish feed. Hence,
overall
results
indicated
that,
Se
-1
supplementation @1 and 2 mg kg has the
ability to enhance overall performance and
alleviate
multiple
stresses
in
P.
hypophthalmus.

AH OR 07
Present status of use of various aqua
medicines in disease management in
Indian aquaculture
S.S. MISHRA*, RAKESH DAS, P. CHOUDHARY,
JACKSON DEBBARMA, S.N. SAHOO, A. BARUA,
P. SWAIN
ICAR-Central Institute of Freshwater Aquaculture, Bhubaneswar,
Odisha, India; *ss_mishra60@yahoo.co.uk

A

quaculture is one of the fastest
developing growth sectors in the world.
However, disease outbreaks have been
recognized
as
major
constraint
to
aquaculture development in the region. For
controlling disease and enhancing immunity
and survivability of cultured species, different
prophylactic and control methods, have been
employed by different groups with variable
results. Reports have indicated availability of
more than 1200 different aqua-medicines,
drugs, chemicals and various formulations
for their use in aquaculture. These include
disinfectants (e.g., hydrogen peroxide and
malachite
green),
antibiotics
(e.g.,
sulfonamides
and
tetracyclines)
and
anthelmintic
agents
(e.g.,
pyrethroid
insecticides and avermectins) etc. The use of
antimicrobials in aquaculture may involve a
broad environmental application that affects
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a wide variety of bacteria. Several bacterial
species may survive unfavourable conditions
or environmental changes after selecting
mutations that improve their fitness in the
new conditions. In order to understand
present status of aqua-medicines use in fish
disease management, under ICAR-Network
project, survey was carried out at selected
regions in Odisha, Andhra Pradesh,
Jharkhand and Chhattisgarh. Detailed
information on culture practices, farm inputs,
measures taken by the farmer including
application of drugs/ chemicals, formulations
etc., were collected as per the format, from
each farmer. The data were entered in data
sheet, compiled and analysed. The paper
presents the details of antimicrobial use in
aquaculture and possible health hazard.

AH OR 08
Evaluation of antimicrobial potential of
bioengineered peptides against fish
pathogen
K. VICTORIA CHANU*, D. THAKURIA, K. JOSHI,
A.K. SINGH
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; *drvictoriachanu@rediffmail.com

A

ntibiotic resistance has been a great
concern in recent years inviting attention
of researchers from all over the world to
discover/develop novel antimicrobial agents.
Currently
research
is
focussed
on
antimicrobial peptides (AMPs), as these
molecules target multiple sites in the
pathogen and kill them rapidly. So, the
chances of developing resistance against
AMPs by the microbes are very less.
Naturally occurring AMPs are loaded with
many advantageous features, however their
application still face some challenges owing
to their potential toxicity, susceptibility to
proteases and extreme pH, lack of

sensitivity, incorrect folding in case of large
AMP and associated high production costs.
To overcome these problems, short peptides
with antimicrobial activity can be engineered
maintaining the typical features of AMPs but
modified to increase stability and reduce
toxicity. In the present study, two peptides of
7 and 14 amino acids length were designed
using lysine (K), tryptophan (W) and
isoleucine (I). The peptides were named as
KK7 and KK14 (consists of two repeated
sequence
of
KK7).
Peptides
were
synthesized by solid phase peptide synthesis
(SPPS)
using
standard
9fluroroenylmethoxycarbonyl
(Fmoc)
chemistry. The synthesized peptides were
purified by RP-HPLC. The peptides showed
dominant helical structure in both secondary
and three dimensional predictions by
bioinformatics tools. Among these peptides,
KK14 was found to inhibit the growth of
ampicillin resistant fish bacteria, Aeromonas
hydrophilla, which was not observed with
same dosage of KK7. Lack of biological
activity in KK7 may be due to decrease in
hydrophobicity and net positive charge owing
to its lesser number of residues. The peptide,
KK14 showed promising antimicrobial activity
against fish pathogen with low toxicity to the
normal cells at its working concentration.
Thus, KK14 has the potential to become a
promising anti-infective agent and this
designing strategy may be helpful in
development of short, cost-effective peptide
based anti-infectives.

AH OR 09
Studies on haemolytic activity of
important fish and human pathogenic
bacteria using fish blood
K. VIDYA, N. RANJIT KUMAR, S. EZHIL NILAVAN,
V.N. SREEJITH, K. AHAMED BASHA, M.M. PRASAD*
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H

aemolysis is one of the striking features
for the detection of the pathogenicity of
the bacterial pathogens and has gained
importance in the fish disease diagnostics.
Haemolysis may be due to the presence of
certain lytic enzymes which acts on the blood
agar leading to lysis of red blood cells. In
this study, fish blood was preferred instead of
sheep, horse or rabbit to confirm and
evaluate its performance as an alternate
source as supplement for the preparation of
blood agar for haemolysis test. Blood agar
plates were prepared by supplementing 5%
freshly collected fish blood (Cyprinus
rubrofuscus) to the basal medium and
haemolytic activity against the fish and
human pathogens was carried out. The
reference strains used in this study were viz.,
Edwardsiella
tarda
(ATCC
15947),
Aeromonas hydrophila (ATCC 35654),
Enterobacter
cloacae
(ATCC 13047),
Pseudomonas aeruginosa (ATCC 10145),
Escherichia
coli
(ATCC
35218),
Staphylococcus aureus (ATCC 43300),
Vibrio
cholerae
(MTCC
3906)
and
Salmonella paratyphii (ATCC 15305).
Overnight grown cultures (OD600-0.5) were
serially diluted and twenty-five microliter was
spot inoculated onto freshly prepared fish
blood (FB) agar plates in duplicates.
Bacterial cultures showing haemolytic activity
were observed after 48 h of incubation at
0
28 C and zone of haemolysis was measured.
Results observed during this study were
compared with haemolytic activity of same
cultures on human blood (HB). Both human
blood and fish blood showed similar βhaemolytic activity for all pathogens but E.
cloacae did not show haemolysis on fish
blood. The average diameter of haemolysis
zone (mm) recorded in FB was 180, 280, 0,
220, 250, 140, 200, 220 and in HB is 130,
150, 140, 230, 170, 180, 150, 170 after 48 h

respectively for E. tarda, A. hydrophila, E.
cloacae, P. aeruginosa, E. coli, S. aureus, V.
cholerae and S. paratyphii. In conclusion, βhaemolytic activity observed better in FB
plates when compared to HB plates and
therefore, fish blood can be used as an
alternative to sheep blood for haemolytic
studies of fish pathogens.

AH OR 10
Abrogation
of
RLR
downstream
signalling by nervous necrosis virus
(NNV) is mediated through Drp-1
dependent mitochondrial fission
K. RAHUL*, K. JEENA, K.U. SHYAM, K. PANI PRASAD
ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *rkcapricon@gmail.com

M

itochondria are highly dynamic subcellular organelles participating in
signalling pathways involving innate antiviral
mechanisms and cell death cascades.
Member of the dynamin family of large
GTPases, dynamin-related protein 1 (Drp1)
dependent mitochondrial fission is an
intricate process regulating both cellular and
organ dynamics. Present study shows that
NNV perturbs mitochondrial dynamics by
promoting Drp-1 dependent mitochondrial
fission, which attenuates MAVS mediated
downstream signalling. NNV infected SISK
cells revealed induction in Drp1 expression
and manifested enhanced mitochondrial
fragmentation at 24hpi and 48hpi. The
mRNA transcript analysis revealed that
MAVS expression was significantly upregulated at 24hpi (p<0.05) and recovered to
control level at 48h (p>0.05) in vitro post
infection. The level of MAVS protein
expression was up-regulated over a period of
24 hpi, but declined when NNV infection
progressed at 48 and 72 hpi in SISK cells
and was confirmed by western blot analysis.
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Immuno-localization of Drp-1 displayed its
association with fragmented mitochondria at
48 hpi. Besides, the transcript abundance of
IFN-I displayed similar trend as MAVS with
highest expression at 24 hpi and receded
below control level at 48 hpi. Expression
levels of Mx, ISG-15 and IRF-3 followed a
similar pattern with abundant expression at
48 hpi and diminished expression during the
further period. These results suggest that
NNV-induced mitochondrial fission serve to
attenuate host RLR signalling. This provides
an illustration of host–pathogen interaction in
which the virus evades innate immunity by
enhancing mitochondrial fission and perturbs
MAVS, and the downstream molecules.

AH OR 11
Morphological
and
molecular
characterization
of
Chloromyxum
argusi sp. (Myxosporea) infecting the
urinary bladder of Scatophagus argus
Linnaeus 1766 (Scatophagidae) from
south west coast of India
C. ARCHANA*, P.U. ZACHARIA, P. KAUR, N.K. SANIL
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *archanac101@yahoo.com

M

yxosporens are endoparasites of
vertebrates, exhibiting a wide ranging of
morphological simplification and complex life
cycles. Screening of teleost food fishes along
the south west cost of India for myxosporean
parasites revealed the presence of a new
species of myxosporean belonging to the
genus Chloromyxum from the urinary bladder
of the spotted scat, Scatophagus argus.
Trophozoites of the parasite were circular,
multinucleated and found floating free in
urine. Plasmodia were monosporic with
lateral flap like structures extending beyond
the posterior end of the spore. Mature spores
with two valves, spherical or sub spherical in

lateral view, measured 9.4±0.66 µm in
length, 9.32±0.87 µm in width and 7.84±0.47
µm in thickness. Two pairs of terminal,
unequal, pyriform polar capsules, measured
2.47±0.68 µm in length and 2.14±0.61 µm in
width. Polar filaments unequal, measured
8.85±0.95 µm to 23.59±4.40 µm. Scanning
electron microscopy revealed a prominent,
raised
sutural
ridge
and
numerous
extrasutural ridges with complex patterns on
valve surface. Two pairs of openings for
ejecting polar filament, each with raised
border/rim observed at the anterior end of
the spore, measured 708.78 nm (650.74789.87) in length and 512.01 nm (461.19549.67). Posterio-lateral process originate in
the posterior one-third and extends beyond
the posterior border of the spore. Appears
flat at its origin and tapers to end with
smooth, blunt end. Taxonomic features like
subsperical spores with four unequal polar
capsules and spore valves with ridges place
this parasite within the genus Chloromyxum.
Morphological features including a posteriolateral process; polar filament ejecting points
with a raised rim and morphometrics clearly
distinguish the parasite from all previously
reported species of Chloromyxum. Molecular
and phylogenetic analysis was carried out
based on 1640 bp sequence of the 18 SSU
rDNA region of the parasite. BLAST analysis
showed C. kurisi (88%) to be the closely
related sequence to the present form.
Phylogenetically, the species is placed within
the urinary bladder clade of myxosporeans,
along
with
other
two
species
of
Chloromyxum. Phylogenetic tree reveals that
the species is well separated from other
species. Based on the morphological,
morphometric and molecular differences and
host species, the present parasite is treated
as a new species and named Chloromyxum
argusi n. sp. This forms the first report of a
urinary bladder infecting Chloromyxum
species from Indian waters.
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AH OR 12
Multiple
antibiotic
resistance
in
heterotrophic bacteria isolated from
fish farms fed with chicken slaughter
waste
K. AHAMED BASHA*, K.A. NARSIA, G.K. SIVARAMAN,
V. MURUGADAS, N. RANJITH KUMAR, K. RESHMI,
M.M. PRASAD
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *ahamedfishco@gmail.com

A

ntibiotics were one of the successful
prophylactic and therapeutic agents used
against bacterial infections. Currently,
chicken waste generated from the slaughter
house has turned out to be an alternative low
cost feed supplementation source to the
cultured fishes such as Pangasius and
Redbelly fish species. Antibiotic residues
present in chicken feathers, intestine and
inedible organs act as another potential
driver for bioaccumulation of antibiotics in
farmed fishes. Entry of various antibiotics
through poultry waste into the aquaculture
farms can lead to the emergence of antibiotic
resistant bacteria in the aquatic environment.
Therefore, present study was undertaken
with an objective to determine the extent of
antibiotic resistance in the heterotrophic
bacteria isolated from four finfish culture
farms fed with chicken slaughter waste.
Forty-six bacterial isolates belonging to 10
genera were isolated from sediment, water
samples of aquaculture farms. The bacteria
were identified as Planococcus sp.,
Acinetobacter sp., Vibrio spp., Micrococcus
spp., Arthrobacter spp., Bacillus sp.,
Lactobacillus spp., Staphylococcus spp. and
Citrobacter spp. All the isolates were
screened for their susceptibility to 15
commonly used antibiotics belonging to nine
major classes using disk diffusion method.
The results showed that the highest
resistance was observed towards ampicillin

and penicillin (82%), while the lowest
resistance was for gentamicin (2.17%) and
all tested isolates were susceptible to
tetracyclines. The frequency of resistant
isolates for aminogylcosides, phenicols,
fluroquinolones, sulfonamides, macrolides,
nitrofurans and cephalothins ranged between
3.3% and 15.9%. The multiple antibiotic
resistant (MAR) index of the isolates tested
ranged between 0 and 0.4. This study
reported that most of isolates showed
resistance to Beta-lactam antibiotics such as
ampicillin and pencillin indicating the
presence of resistance genes in aqua farms.
Stringent regulations are essential for the
appropriate usage of antibiotics and
continuous monitoring of antibiotic resistance
should be mandatory for sustainable
aquaculture production.

AH OR 13
Haemolymph
of
healthy
Doclea
rissoni: Pool for Vibrionaceae?
V. ANUSREE NAIR*, C.J. PADAMADAN, D. DRISYA,
K.J. RESHMA, T.G. SUMITHRA, T.G. KISHOR,
N.K. SANIL
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *anuadithya2004@gmail.com

D

espite the years of extensive studies on
etiological agents, epidemiological data
on various diseases in marine ecosystem
remains mysterious. Scarcity of baseline
information on normal microflora of marine
animals challenges the research in
assessing the relative importance of each
animal in disease transmission. Spider crabs
are well known for their tolerance to various
pollutants. Nevertheless, microbiology of
their circulatory systems and their role in
disease transmission to human and aquatic
animals are unknown. Therefore, an
objective was formulated to characterize the
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bacteria associated with haemolymph of a
spider crab species, Doclea rissoni in its
natural ecosystem. Nine apparently healthy
adult crabs were collected from the coastal
areas of Kochi, Kerala and, haemolymph
were collected. Enumeration of viable
bacteria using various media revealed similar
2
-1
count in all the media (7-10×10 cfu ml ).
Characterization of representative isolates by
conventional microbiological methods and
16rRNA gene sequencing was followed.
Surprisingly, in spite of using four different
isolation media, all isolates belonged to
single family Vibronaceae. There were two
genera
as
Vibrio
(92.86%)
and
Photobacterium (7.14%). Among Vibrio
genus, 5 species belonging to 3 different
clades were isolated, of which two could not
be assigned to any known species. These
were classified as novel species (belonging
to Harveyi clade and, Brasiliensis clade) and
their description is under way. Order of
relative abundance was V. alginolyticus
(42.86%) > Novel Vibrio-I (21.43%) > P.
damselae (14.29%) > V. diabolicus /V.
furnissi Novel Vibrio-II (7.14%). Of these, V.
alginolyticus, P. damselae and V. furnissi are
implicated in occasional disease outbreaks in
humans and animals, posing increased risk
to human economic activity, notably
aquaculture practices. Therefore, further
investigations are required to find the basis
for mutualistic relationship of vibrios in
different crabs.

AH OR 14
Biocontrol of luminescent vibriosis in
shrimp hatcheries using phage therapy
S. AVUNJE*, R. VIDYA, A.S. CHOUGALA., V.
BASKARAN, SUJEET KUMAR, K.K. VIJAYAN, S.V.
ALAVANDI
ICAR-Central Institute of Brackishwater Aquaculture, Chennai,
Tamil Nadu, India; *satheesha@ciba.res.in

L

uminescent bacterial disease (LBD)
caused by luminescent Vibrio species,
such as Vibrio harveyi and V. campbellii has
been one of the significant frequent threats in
shrimp hatcheries. Although chemotherapy is
a rapid and effective in treatment and
prevention of bacterial infections, their
frequent use results in development of drugresistant strains of bacteria and tissue
residue problems in hosts and ultimately
being used as trade issues. In order to
overcome such issues, biocontrol options of
disease management would be most ideal.
The concept of phage therapy has been
explored
by
some
investigators
in
aquaculture. The objective of this study was
to develop a viable phage therapy
technology for the prevention and control of
luminescent bacterial disease in shrimp
hatcheries.
From
a
pool
of
42
bacteriophages from shrimp hatcheries
affected with LBD, four phages with broad
spectrum of lytic activity against more than
370 isolates of luminescent vibrios were
chosen. The culture conditions for the mass
production
of
bacteriophages
were
standardized. Tryptone soy broth with sea
water as salt source, pH (7.5) at 30°C was
ideal for growth of host bacteria and the
phages. Phage inoculum in terms of
multiplicity of infection (MOI) and time of
inoculation
were
also
standardised.
12
-1
pfu mL
was
Maximum yield of 10
achieved in 18 h. Phage prophylactic and
therapy trials were conducted in three
commercial shrimp (Penaeus vannamei)
hatcheries using consortia of phages. In one
of
the
prophylactic
treatments,
the
luminescent bacterial load reduced by 1 log
and effectively controlled the LBD. In other
prophylactic treatments, the total Vibrio load
was reduced by half to one log and improved
overall health of the larvae. In one of the
therapeutic trials, the mysis 3 stage was
affected with LBD and the treatment resulted
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in survival of 36% at PL5 stage whereas
tanks affected with LBD were all wiped out.
This study has proved that phage therapy
using consortia of carefully selected phages
can be a promising prophylactic as well as
therapeutic biocontrol option for managing
luminescent vibriosis in shrimp hatcheries.

AH OR 15
Identification and characterization of
IRF3 promoter from Indian snow trout,
Schizothorax richardsonii
A. SAXENA, K. BELWAL, A. PANDE*
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; *amit.pande@icar.gov.in

I

nfection is sensed by the innate immune
response, the first line of defence in
animals. Viral nucleic acids are detected by
pattern recognition receptors (PRRs) that
activate interferon regulatory factors (IRFs)
and NFκB pathways that lead to a cascade
of events triggering the production of
interferon. IRFs belong to a family of
transcription factors involved in the regulation
of type I and interferon stimulated genes in
cells. IRF-3 is suggested to play a role in
preventing viral invasion, promoting cell
growth besides differentiation and inhibition
of tumour. As it is an important transcriptional
regulator involved in antiviral signalling
pathway, we identified and characterized the
IRF-3 gene from Schizothorax richardsonii.
Further, in order to identify and characterize
the IRF-3 promoter, genome walking and
5'RACE were carried out. The 5’UTR
consisting of 219 nucleotides was obtained
where an interferon stimulated regulatory
element (ISRE) was present 284 nucleotide
downstream the TSS besides the presence
of a TATA box -22 to -36bp upstream the
TSS.

AH OR 16
Floc Development, growth and nonspecific immune response of Cyprinus
carpio in biofloc based system using
two different C/N ratio and probiotic
bacteria in mid-Himalayan altitude
PRAGYAN DASH*, R.S. TANDEL, N.N. PANDEY,
S.K. MALLIK, A.K. SINGH
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; *pragyan5dash@gmail.com

M

inimal water exchange and intensive
biofloc culture system may offer
promising scope for increasing productivity of
farmed fishes of mid-Himalayan region. A 60
days trial was conducted to investigate the
effect of two C/N ratio (15:1, 20:1) and
probiotic bacteria addition on biofloc
development, water quality, growth and nonspecific immune response of Cyprinus
carpio. Four biofloc treatments referred as B15 (C/N 15 without probiotic bacteria
addition), B-15P (C/N 15 with probiotic
bacteria addition), B-20 (C/N 20 without
probiotic bacteria addition), B-20P (C/N 20
with probiotic bacteria addition) and a
control, C (clear water) with triplicates were
arranged in 15 no. of 150 L tanks. A total of
225 nos. of common carp fingerlings (mean
weight: 7-9 g) were stocked. Molasses (41.2
% carbon) was added to maintain the C/N
ratio and Bacillus pumilus and Lactobacillus
delbruki were used as probiotic source.
Increase in carbon addition with probiotic
bacteria causes faster development of
suspended biomass and a higher level of
heterotrophic bacteria load was sustained
throughout the trial. During the experiment
water temperature varied from 17.7°C to
20.3°C. Carbon addition along with the
probiotic bacteria has shown lower level of
phosphate in both the treatments; B-20P and
B-15P. Growth of the common carp
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fingerlings improved significantly in all the
biofloc treatments compared to the control
though not among the biofloc groups. B-20
showed highest weight gain (%) of
b
a
67.75±2.2 compared to 46.18±2.3 obtained
in control. The higher amount of NBT
reduction value (1.12±0.05) was observed in
B-15P, however it was not significantly
different from the B-15 and B-20 group. A
significant higher level of myeloperoxidase
activity (1.10±0.08) and lysozyme activity
(1433.33±284) was found in B-15P group.
The present study revealed that improved
water quality, faster development of biofloc
and better immune response could be
achieved with addition of probiotic bacteria,
Bacillus pumilus and Lactobacillus delbruki in
the biofloc culture system.

AH OR 17
Isolation and characterization of phages
specific to Aeromonas hydrophila from
aquatic systems
Y.K. MUKESH, L. DILIP, M. RAJEISH, Y.M.
AJAYKUMAR, M.M. DECHAMMA, T. SURESH, M.N.
VENUGOPAL, S.K. GIRISHA*
College of Fisheries, Mangalore, Karnataka, India;
*skgirisha@gmail.com

T

wo lytic phages (AhPN and AhPR)
specific to Aeromonas hydrophila, the
opportunistic pathogen causing diseases in
fish and humans, were isolated from river
and ornamental fish hatchery water by spot
method. Confirmation, propagation and
determination of phage titer was carried out
by soft agar method. Transmission electron
microscopy (TEM) analysis assigned both
the phages into the family Myoviridae. The
protein profiling of phages by SDS-PAGE
showed more than 12 different molecular
size protein bands. Among them, band with

an apparent molecular mass of 50 kDa was
the most abundant suggesting it as a major
protein in both the phages. Phages have
shown better storage stability between 0 to
o
4 C for period of 28 days and were relatively
stable
to
chloroform
test.
Isolated
bacteriophages found to be narrow host
specific without cross reacting to nonaeromonads. However, further studies are
required to evaluate the potential of these
phages as biocontrol agent of aeromonads
infection in aquaculture.

AH OR 18
Zeolite based nano composites for
alleviation of abiotic and biotic stresses
in aquaculture
K.K. KRISHNANI*, NEERAJ KUMAR, B. SARKAR, M.P.
BRAHMANE, K.K. MEENA, N.P. SINGH
ICAR-National Institute of Abiotic Stress Management, Pune,
Maharashtra, India; *krishnanik@hotmail.com

I

ntensive aquaculture results in a rise in
nutrient
concentrations,
leading
to
eutrophication. Ammonia is abiotic stress
and bacterial pathogens such as Vibrio
harveyi in brackishwater shrimp and
Aeromonas hydrophila in freshwater fish are
biotic stresses, which can adversely affect
aquaculture productivity. Increased levels of
aquaculture production may be achieved
through ameliorating conditions of abiotic
and biotic stresses. Modifications of the
surface and pores of zeolites make them
attractive candidates for various applications
due to their three-dimensional, microporous
and crystalline solids, ion exchange
properties and thermal stability. In the
present paper, zeolite based nanocomposites have been developed through
trapping
of
biologically
synthesized
nanoparticles,
which
were
further
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characterized
for
the
presence
of
micronutrients, metals and nanoparticles
using
microscopic,
X-ray
diffraction,
spectrophotometric, and mass spectrometric
techniques. Zeolite based nanostructured
materials and their role in alleviation of
multiple abiotic and biotic stresses in
aquaculture are the subject of extensive
research.

AH OR 19
Pharmacokinetic and toxicity studies on
WSSV DNA vaccine in shrimp
A. ANGELA MERCY, A. MISHRA, U. ROY, P.G. BABU*,
A. PAVAN KUMAR, N. POOJARY, P.A. MURALIDHAR,
K.V. RAJENDRAN, A. CHAUDHARI
ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *gireeshbabu@cife.edu.in

R

ecombinant DNA vaccines are well
established
prophylactic
molecules
against pathogens affecting cultured fish
species. ICAR-CIFE has developed a WSSV
DNA vaccine for use in shrimp that shows
~70% protection in lab challenge studies in
Penaeus
monodon.
Vaccine-chitosan
conjugated nanoparticles can be delivered
into shrimp post larvae (PL) by dip treating
them in vaccine solution for 30 min. Here, we
examined the pharmacokinetics of the
vaccine in terms of uptake, bio-distribution
and persistence in the shrimp. Post-larvae
(PL-15) of L. vannamei were dip-treated with
-1
-1
1× (10 µg g B.W.) and 5× (50 µg g B.W.)
doses and DNA uptake was quantified in
-1
terms of plasmid copies µg genomic DNA
by real-time PCR in whole PLs. The uptake
was higher in 5× vaccine concentration (7000
copies) compared to 1× (2700 copies), but by
the third day there was no significant
difference between treatments (<500 copies).
Uptake studies indicated the presence of
leftover vaccine in the dip solution and

hence, the possibility of reusing the same
vaccine solution for 3 batches of PL was
tested. Results revealed that the vaccine
solution can be used twice without significant
effect
on
plasmid
uptake.
Plasmid
persistence was tested by isolating DNA
from whole animals and quantifying by qRTPCR. On day 105 post vaccination, the
plasmid was not present in PLs treated with
1× dose, while in PL treated with 5× dose,
~50 copies were present on day 125. The
bio-distribution of DNA vaccine to various
body parts of dip treated juveniles was also
confirmed, and on day 5 a specific region of
the vaccine could be amplified from gill, gut,
hepatopancreas, muscle and pleopod
tissues. Histopathology, comet assay and
expression of stress related genes showed
that 1× and 10× doses did not cause any
toxicity, while 100× dose was toxic.

AH OR 20
Inactivated
monovalent
Vibrio
alginolyticus
vaccine
stimulates
protective
immunity
in
cobia
(Rachycentron canadum) fingerlings
P. RAMESHKUMAR1*, C. BALACHANDRAN2, S.
VAIRAMUTHU2, G. DHINAKAR RAJ3, J. JOHN
KIRUBAHARAN2, CHOOLAVELU4, RAMACHANDRAN3,
B.M. NAZEERA1
1

Mandapam Regional Centre of ICAR-Central Marine Fisheries
Research Institute, Mandapam, Tamil Nadu, India; 2Madras
Veterinary College, Chennai, Tamil Nadu, India; 3Translational
Research Platform for Veterinary Biologicals, Tamil Nadu
Veterinary and Animal Sciences University, Chennai, Tamil
Nadu, India; 4Indian Immunologicals Private Ltd., Hyderabad,
Telangana, India; *prkvet@gmail.com

W

hole cell inactivated monovalent V.
alginolyticus vaccine against vibriosis
was evaluated in cobia fingerlings. In two
vaccine trials conducted, the fish serum
th
antibody showed an increasing trend on 7 ,
th
st
14 and 21 day of post vaccination (DPV)
and the serum antibody levels showed a
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decreasing trend thereafter. The post
infective response was detected by ELISA
and the significant antibody response was
noted in the vaccinated fish as compared to
the control and placebo groups. In the first
trial, when fish were challenged on 42 DPV
with infective dose of V. alginolyticus, three
fish from the vaccinated group (50%) showed
dark colouration, stressful reactions and
corneal opacity. But within two days period,
all the affected fish showed recovery and
became normal without any treatment.
Control (PBS) and adjuvant groups showed
100% mortality on 48 h post challenge. In the
second trial, the fish were challenged on 28
DPV. All vaccinated fish survived without
showing any clinical signs but all fish in the
PBS control (100%) and adjuvant group
(Placebo) died at 48 h post challenge. No
th
mortality was observed after 35 DPV. This
is the first vaccine study report in cobia
fingerlings in India.

AH OR 21
Bacillus cereus: a potent probiotic to
Litopenaeus vannamei
G.K. GEETHA1, P. JANAKIRAM1*, D. SUNIL KUMAR1,
V. SURENDRAN1, L. JAYASREE2
1

Andhra University, Visakhapatnam, Andhra Pradesh, India;
Karwar Research Centre of ICAR-Central Marine Fisheries
Research
Institute,
Karwar,
Karnataka,
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*pasupuleti9999@gmail.com

2

B

acillus spp. were isolated from the gut
microbiome of wild Penaeus monodon
brooders and tested for their inhibitory
activity against shrimp pathogen Vibrio
harveyi (MTCC 3438) by cross streak and
agar well diffusion techniques. Three isolates
(C, 6 and 7) out of 96 exhibited strong
inhibitory activity against V. harveyi and were
subjected to pathogenicity studies. Isolate C
was subjected to molecular characterization
after classical taxonomical characterization

tests, as it exhibited highest inhibition zone of
23 mm against V. harveyi in agar well
diffusion method. It also proved to be nonpathogenic to the post larvae of L. vannamei.
Molecular characterization based on 16s
rRNA gene sequence and BLAST analysis
confirmed the bacteria as B. cereus
(Genbank accession No. KY612051) and
proved to be a potent probiotic to resist V.
harveyi infection in bath challenge tests
resulting 96.6% survival in post larvae of L.
vannamei. Average body weight was 2.6 g
higher than the control in L vannamei
juveniles
when
fed
with
probiotic
supplemented diet for 56 days under
laboratory conditions.

AH OR 22
Expression
analysis
of
some
immunoresponsive genes in pathogen
aggravated Labeo rohita fingerling fed
with dietary microbial levan
S.K. GUPTA1*, B. SARKAR1, S. BHATTACHARJEE2, S.
NASKAR1, N. KUMAR3
1

ICAR-Indian Institute of Agricultural Biotechnology, Ranchi,
Jharkhand, India; 2Tripura University, Agartala, Tripura, India;
3
ICAR-National Institute of Abiotic Stress Management, Pune,
Maharashtra, India; *sanfish111@gmail.com

I

n order to investigate the effect of dietary
microbial levan on immunoresponsive
genes of pathogen aggravated Labeo rohita
fingerlings, 90 fish with an average weight of
3.45±0.48 g were randomly distributed in two
treatment groups in triplicates viz., control
group fed with basal diet without levan and
treated group fed with basal diet and
-1
supplemented with 12.5 g.kg of microbial
levan. After 60 days of feeding trail, fish from
each group were challenged with virulent A.
hydrophila strain and tissue samples were
collected at different time points viz., 3 h, 6 h,
12 h, 24 h, 48 h, and 96 h post challenge.
The up-regulation in expression of IL-10 was
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observed in control and levan fed group with
increasing time response in gill, kidney and
liver. Highest expression of IL-10 gene in the
gill, liver and kidney tissues was observed at
96 h post challenge in levan fed groups.
Significant upregulation of TNF-α expression
in levan fed group was observed compared
to control fish in gill, liver, kidney and
intestinal tissue at each time point. In both
group, expression of TNF-a gene with
increasing time point was noticed and
maximum expression was observed at 96 h
post challenge in all the tissues.
Supplementation of dietary microbial levan
led to induction of IL-12 gene in the intestine,
kidney and liver and highest expression was
observed at 96h post challenge in levan fed
group. In the gill tissue, the expression was
lowest at 6 h but with subsequent increase in
time, the level of expression increased and
highest was recorded at 96 h in the levan fed
group. Increasing trend in the upregulation
of IL-1β in intestine was noticed in group fed
with levan and was higher than the control
group at each time point. Maximum
expression of IL-1β in intestine and gill was
observed at 96h post challenge in levan fed
group whereas in the liver and kidney highest
expression was observed in 48 h. Overall,
results
revealed
upregulation
of
immunoresponsive genes against the
pathogen aggravated stress induced in
Labeo rohita fingerlings with dietary microbial
levan @1.25% incorporation in diet.

AH OR 23
Use of the antibiotic oxytetracycline in
disease management of Pangasianodon
hypophthalmus
S.K. MANNA*, A.K. BERA, R. BAITHA, C.
BANDOPADHYAY, NILEMESH DAS

F

ish production has increased steadily in
India over the years. Presently, cage
culture are increasingly being adopted in
many reservoirs in the country with
-2
production level reaching 70 kg m cage
area using Pangasianodon hypophthalmusas
the candidate fish species. P. hypophthalmus
has become one of the main culture species
in the country, both in cage culture system
and in ponds. Survey conducted by us
revealed high incidence of disease outbreaks
and mortality in Pangasius in cages and the
cage managers were not prepared enough in
controlling the mortality. One of the main
reasons of failure in controlling the fish
mortality was lack of information on efficacy
and safety aspects of different drugs in
Indian
condition,
especially
in
P.
hypophthalmus. The objective of this study
was to determine safety, efficacy and
withdrawal period of oxytetracycline in
Pangasianodon hypophthalmus, so that the
said recommended antibiotic can be used in
health management of P. hypophthalmus,
and in a dosage schedule that is safe and
does not hamper the fish consumers. The
study showed that the drug is safe for use in
Pangasianodon hypophthalmus and the
withdrawal period has also been determined
for consumer safety.

AH OR 24
Establishment of a highly permissive
cell
line,
GFF
for
continuous
propagation of Cyprinid Herpesvirus 2
(cyhv-2) in India
D. ARATHI, RAJ KUMAR, C. RAVI, V.S. BASHEER, T.
RAJA SWAMINATHAN*
ICAR-National Bureau of Fish Genetic Resources, CMFRI
Campus, Kochi, Kerala, India;*rajathanga@yahoo.co.in
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oldfish, Carassius auratus was one of
the earliest fish to be domesticated for
ornamental purposes and have a significant
economic value in the pet trade. Cyprinid
herpesvirus 2 (CyHV-2), a cyprinivirus, also
known
as herpesviral
haematopoietic
necrosis virus (HVHNV) of goldfish or
goldfish haematopoietic necrosis virus
(GFHNV) and has been reported worldwide.
More studies in CyHV-2 have been hindered
as there is no permissive cell line to
propagate virus. In this study, a cell line was
established from goldfish fin (GFF) tissue to
create a biological monitoring tool for viral
diseases.
Cell lines were optimally
maintained at 28ºC in Leibovitz’s-15 medium
containing 10% of FBS and have been
passaged up to 55 times and cryopreserved
Chromosomal analysis indicated that cell
lines remained diploid, 2n=100. The origin of
GFF cell line has been confirmed by
amplification and sequencing of 16S rRNA
gene and also found to be free of
Mycoplasma sp. On the initial isolation that
used a tissue homogenate inoculated onto
the GFF cells, the morphology of cells
changed as early as 4 days post-infection
(dpi), and the typical cytopathic effect (CPE)
was observed at 6 dpi. The typical CPE
included cell shrinkage, rounding, and cell
fusion with cytoplasmic vacuolization. By 8
dpi, the cell monolayer was destroyed. The
5.14
viral titers of CyHV-2 in GFF reached 10
-1
TCID50 0.1 ml . Viral titers were examined at
th
th
the 8 through the 12 passage of the virus
and no obvious difference was observed
after 8–12 passages. Additionally, an
experimental infection demonstrated that
CyHV-2 produced in GFF cells reproduced
the disease in healthy goldfish. Efficient
propagation
of
CyHV-2
to
high
concentrations was achieved in the GFF cell
line. After five consecutive passages, the
CPE became more consistent. CyHV-2 has
been successfully propagated over 20 times

in the GFF cell line with typical CPE. All the
results provide solid evidence that the GFF
cell line is highly permissive for the isolation
and propagation of CyHV-2. These newly
established cell lines will be a useful
diagnostic tool for viral diseases in this fish
species and also for the isolation and study
of goldfish viruses in future.

AH OR 25
Probiotic
potential
of
quorum
quenching bacteria isolated from fish
culture pond and gastrointestinal tract
of Oreochromis mossambicus.
V.H. DIVYA, DEVIKA PILLAI*
Kerala University of Fisheries and Ocean Studies, Kochi, Kerala,
India; *devikamanoj.pillai@gmail.com

T

he probiotic traits of previously isolated
quorum quenching bacteria from fish
culture pond (Bacillus thuringiensis, Bacillus
cereus, Bacillus pumilus, Bacillus lentus and
Bacillus subtilis) and gastrointestinal tract of
Oreochromis mossambicus (Enterococcus
faecium, Lactobacillus plantarum and
Lactobacillus casei) were evaluated. Bacteria
were screened for acid and bile salt
tolerance, surface properties, biosurfactant
production, hemolytic activity and presence
of
virulence
genes.
The
isolates
Enterococcus
faecium,
Lactobacillus
plantarum and Lactobacillus casei were able
to survive at 2% of bile salt concentration at
6h of incubation. All strains were viable at pH
5 and the numbers of viable cells were
constant after 3 h of incubation. After 1 h of
incubation at pH 2, there were no viable cells
in any QQ bacteria. 82% auto aggregation
was observed in Enterococcus faecium and
Lactobacillus plantarum exhibited highest coaggregation
(49.5%
with
Aeromonas
hydrophlila and 48.2% with Aeromonas
caviae), while the lowest co-aggregation was
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exhibited
by
Bacillus
subtilis
with
Acinetobacter sp. where 24.5% of bacteria
co-aggregated. Oil spreading and drop
collapse assay confirmed the biosurfactant
producing ability of isolates. All isolates
showed
surface
hydrophobicity,
but
Lactobacillus plantarum showed maximum
affinity toward xylene (75.14%) followed by
Lactobacillus casei (73.82%). Among the
quorum quenching bacteria tested for
hemolytic activity, only two (Bacillus
thuringiensis, Bacillus cereus) showed βhemolysis. All bacteria were negative for
gelE, cob, ccf, cyllM, cylB, cylA and efaAfs,
except Bacillus cereus, Bacillus thuringiensis
and Bacillus subtilis that were positive for
GelE and cob. Present study divulges that all
quorum quenching bacteria tested have
excellent probiotic potential and further
studies need to be performed to confirm their
potential health benefits and applications in
aquaculture sector.

AH OR 26
Isolation of quorum quenching bacteria
and their impact on virulence of Vibrio
harveyi
P. SHAHEER, TOMS C. JOSEPH*, V. MURUGADAS,
K.V. LALITHA
ICAR- Central Institute of Fisheries Technology, Kochi, Kerala,
India; *tomscjoseph@gmail.com

Sensing (QS) is a bacterial cell to
Quorum
cell communication mechanism, which is

responsible for regulation of gene expression
that mediates the production of virulence
factors in a cell density-dependent manner.
Inactivation of quorum sensing signal
molecules of pathogenic bacteria like
acylhomoserine lactones (AHLs) has been
proposed as a novel biotherapeutic method
to fight against bacterial diseases in
aquaculture. In this study, potential quorum

quenching property of virulence factor
production
of
shrimp
pathogen
V.
harveyi by Bacillus spp. was determined.
One hundred and twenty two isolates of
Bacillus spp. isolated from aquaculture
ponds and mangrove soil were screened for
their ability to degrade synthetic AHLs; Nbutyryl-dl-homoserine lactone (C4-HSL), Nhexanoyl-DL-homoserine lactone (C6-HSL),
N-octanoyl-DL-homoserine
lactone (C8HSL), N-decanoyl-DL-homoserine lactone
(C10-HSL)
and
N-dodecanoyl-DLhomoserine lactone (C12-HSL) using agarplate well diffusion assays with reporter
strain, Chromobacterium violaceum CV026.
Based on the ability to degrade all the five
synthetic AHLs tested, seventeen Bacillus
spp. isolates were selected for further study.
None these isolates showed direct inhibitory
effect on the growth of V. harveyi when cocultured. Quantification of AHLs degradation
activity evaluated using microplate assay
revealed that of the seventeen isolates
tested, AHL degradation potential was
highest in B. subtilis MFB 10, B. lentus
MFB 2 and B. firmus MFB 7 and among
these B. subtilis MFB 10 exhibited maximum
activity (78%). In addition to the inhibition of
hemolytic activity and biofilm formation in V.
harveyi, supernatant of the B. subtilis MFB
10 suppressed the production of various
virulence factors such as protease, lipase,
phospholipase, caseinase, gelatinase and
chitinase. Furthermore this isolate was able
to survive at a wide range of temperatures,
pH values, and NaCl levels. Thus the study
suggests the potential of AHLs degrading
bacteria as an alternative for antibiotics in
aquaculture
for
controlling
bacterial
diseases.

AH OR 27
Microbial assessment of aquaculture
probiotics sold in the Indian market
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A

robiotics are increasingly being used in
aquaculture as an alternative strategy to
antibiotic use in the management of aquatic
diseases and water quality in aquaculture.
The study was conducted to assess the
microbial quality of fifty eight aquaculture
probiotic products sold in Andhra Pradesh,
India. It was found that only 41% of the
products
had
microbial
count
and
composition on the label, 17% had only
microbial count, 16% had microbial
composition only while 26% of products did
not provide any information regarding the
microbial count and composition. Suitable
media were used for determination of
microbial counts of these probiotics. Based
on the analysis, only 22% of the products
contained microbial count as claimed in the
label. Even though 21% of the products had
declared that they contain nitrifying,
denitrifying bacteria or Thiobacillus spp., we
were not able to isolate these bacteria from
any of the products. About 10% of the
probiotic products had counts lower than
2
-1
10 cfu g . The study points to the need for a
regulatory framework for probiotics sold in
the Indian market.

quaculture is an excellent, explorable
avenue for a state like Kerala in India.
Unplanned mushrooming growth of shrimp
farms in developing countries created
unsustainable
environmental
problems.
Consequently, the emphasis of coastal
aquaculture, especially shrimp culture, has
shifted from maximizing production to
sustainable
production
with
minimum
damage to environment. Macrobrachium
rosenbergii is an economically important
species of prawn that is gaining prominence
in culture fisheries due to its sturdy, fast
growth, attractive size and better meat
quality. The Ocimum sanctum (tulasi) is a
traditional medicinal plant used in Ayurvedic
system of medicine for a number of human
health problems. Phytochemical compounds
in leaf include eugenol (volatile oil), ursolic
acid
(triterpenoid),
rosmarinic
acid
(phenylpropanoid) other active compounds
includes caryphyllene and oleanolic acid.
Seeds contain linoleic acid and linolenic acid.
Nutritional components include vitamin A and
C, minerals calcium, iron and zinc as well as
chlorophyll. Tannins, alkaloids, glycosides
and saponins are abundant in Tulsi. The
present investigation was carried out to
assess the alterations in the microbial profile
at certain non specific immune sites of M.
rosenbergii supplemented with Ocimum
sanctum. The observations are reported and
discussed in this paper.

AH OR 28
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Microbiological impact of Ocimum
scantum supplemented diets on certain
non-specific
immune
sites
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Macrobrachium rosenbergii

Antimicrobial resistance analysis of
bacterial isolates from river Ganga and
Mandakini indicates high AMR
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se of antimicrobial agents plays a critical
role in reducing morbidity and mortality
due to communicable diseases. However,
the emergence and spread of resistance to
many of these antimicrobial agents is
reducing their effectiveness.
Antibioticresistant bacteria have been found in a
surprisingly diverse range of environments,
including clinics, animal pens, orchards,
aquaculture, food, sewage as well as
chlorinated and unchlorinated water supplies.
Bacteria are a common contaminant
worldwide and the release of human and
animal wastes into the environment
exacerbates
bacterial
contamination,
especially of aquatic milieu. Increased
resistance to antibiotics may pose a
challenge for the effective treatment of
bacterial infections. Antimicrobial resistance
is a public health threat and is generally not a
problem of disease pathology but one of
limited therapy options.Thus containment
strategies must be adapted to the needs of
specific disease control and treatment
programs. Wide use of antibiotics to treat
bacterial infections and incorporation of subtherapeutic dose of antibiotics into feeds for
cultured organism resulted in a global
increase in antibiotic resistance among
pathogenic bacteria. Antibiotics used in
aquaculture play an important role in
antibiotic resistance of bacteria, such as
emergence, selection and dissemination of
antibiotic-resistant bacteria and resistance
genes. In the present study, the antimicrobial
resistance profile of bacterial isolates from
fish and water samples collected from river
Ganga and Mandakini was studied.
Antibiogram profile of bacterial isolates
indicated good antibiotic sensitivity to
tetracycline, cotrimoxazole, gentamicin and
chloramphenicol. However, the isolates were
resistant to nitrofurantoin. The detailed

results of present investigation have been
presented in the present paper.

AH OR 30
Detection
and
isolation
of
a
Rhabdovirus
from
snakehead
experiencing mortality with surface
ulcerations: First report from India
K. RIJI JOHN*, M. ROSALIND GEORGE, P.
MAGESHKUMAR, M.M. MANSOOR, D.
KAVIARASU, P. SIVASANKAR, M.
SELVAMAGHESWARAN
Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India; *rijijohn@gmail.com

R

habdoviruses are by far the most
potentially deleterious viral pathogens to
fishes besides aquabirna viruses. The
Rhabdoviridae family has been currently
divided into 13 genera of which three
(Novirhabdovirus,
Sprivivirus,
and
Perhabdovirus) are found to infect fish. Our
investigations of striped snakehead, Channa
striata
(Bloch,
1793)
with
surface
haemorrhages and ulcerations in south Tamil
Nadu revealed the presence of a
transmissible viral agent. The virus grew well
in SSN-1 (developed from snakehead) and
SBCP2a (developed from sea bass) cells but
not in EPC. Analysis of tissue samples by
PCR indicated the absence of viruses such
as EHNV, KIRV, SGIV, CyHV2, CEV, IHNV,
SVCV and VHS. Electron microscopic
analysis of the infected cells revealed the
presence of bullet shaped virus particles of
150-190 nm length and 46-60 nm width.
Classical virological techniques indicated the
presence of a lipid containing envelope. PCR
targeting
the
polymerase
gene
of
rhabdoviruses using in-house designed
primers generated an expected amplicon of
483 bp. The sequence analysis showed that
the amplicon sequenced has over 91%
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homogeneity to the snakehead rhabdovirus
genome of equivalent region. Pathogenicity
study was conducted by intraperitoneal
administration of cell culture grown virus to
juvenile snakehead (average size 6.14 cm
length and 2.0 g weight). The virus induced
100% mortality in 2 days in experimental fish.
The virus was re-isolated from the tissue
samples of experimental fish, which also
tested positive by PCR. The preliminary
sequence analysis places this viral agent
under the genus Novirhabdovirus. This is the
first report of isolation of a rhabdovirus from
fish in India. Detection and isolation of
rhabdovirus from ulcerated snakehead
reveals the occurrence of these viral agents
in India that has potential to cause ulcerative
lesions
and
possible
capability
of
transmission to other candidate aquaculture
species.

AH OR 31

Histological
and
molecular
identification
of
microsporidian
parasite, Entrocytozoon hepatopenaei
in
farmed
shrimp,
Penaeus
(Litopenaeus) vannamei from the west
coast of India
AMOD KULKARNI, DEEPIKA ANAND, VANDITA
KOHLI, M. ARUL MURUGAN, MEGHA K. BEDEKAR, H.
SANATH KUMAR, K.V. RAJENDRAN*
ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *kvrajendran@cife.edu.in

T

he Microsporidian parasite Entrocytozoon
hepatopenaei
(EHP)
of
Penaeus
monodon reported in 2004 (Thailand) has
now spread in the shrimp farms of south east
Asia and the eastern states of India.
Although, EHP infection does not cause
large-scale mortalities, it can lead to
substantial economic loss due to retarded
growth, increased feeding cost and
unprofitable harvest. In the this study,

Penaeus (Litopenaeus) vannamei collected
from shrimp farms in Palghar district of
Maharashtra exhibiting stunted growth were
screened for EHP by two separate PCR
assays specific for the small subunit
ribosomal RNA (SSU) gene and the spore
wall protein (SWP) gene, respectively. Of
these two assays, SWP was found to be
more sensitive than SSU-specific PCR in
detecting EHP in shrimp. Histological
analysis of shrimp exhibiting retarded growth
showed the presence of typical basophilic
inclusion-like developmental stages of EHP
in the epithelial cells of hepatopancreas.
Interestingly, the histological sections of the
shrimp with retarded growth showed
melanised
nodules
within
the
hepatopancreatic tubules characterised by
severe haemocytic aggregation. Rod-shaped
bacteria (bacilli) could be seen in the
sections strongly suggesting co-infection of
shrimp with EHP and bacteria belonging to
the family of Vibrionaceae. In an attempt to
identify the source of EHP in farmed shrimp,
P. vannaemi post-larvae from the hatchery,
and
zooplankton,
crab,
snail
and
mudskippers collected from EHP-infected
shrimp ponds, and the shrimp and the crab
samples from the wild were screened for
EHP by SWP-specific nested PCR. This
study confirms the prevalence of EHP in
shrimp farms in the west coast of India and
possible involvement of more than one
infectious agent in slow growth and related
morbidities in cultured shrimp in this region.

AH OR 32
Experimental
susceptibility
pearlspot, Etroplus suratensis
nervous necrosis virus

of
to

M. MAKESH*, T. SIVARAMAKRISHNAN, G.
THIAGARAJAN
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V

iral encephalopathy and retinopathy
(VER) or viral nervous necrosis (VNN)
caused by Nervous necrosis virus, is an
acute viral disease of fish causing high
mortalities in larval and early juvenile stages.
None of the brackishwater species belonging
to the family Cichlidae is reported to be
susceptible. Hence, the present experiment
was undertaken to study the susceptibility of
a brackishwater cichlid, pearlspot, Etroplus
suratensis, widely cultured in India for food
and ornamental purposes. Thirty days old
pearlspot larvae of average length 17 mm
were acclimatized for seven days in 30 ppt
seawater in FRP tanks with aeration and fed
with commercial pellet feed. The larvae were
divided into four groups of 30 numbers each.
Two of the groups were infected with NNV by
immersing the larvae in seawater containing
5
-1
10 viral particles ml for one hour. The
control fish were treated similarly without the
viral inoculum. Mortality was recorded till 10
days post-infection after which the larvae
were subjected to RT-PCR. To study the
replication of the virus in the brain cells of E.
suratensis, primary culture of brain cells were
th
established. At the 6 passage the cells were
infected with NNV by adding 0.5 ml of virus
7
-1
inoculum containing 10 viral particles ml .
Seven days after the infection the cells were
freeze thawed and two blind passages were
made. No mortality was observed in any of
the control or experimentally infected larvae
although the virus used for infection was
virulent for seabass seeds, in which, it
produced 100% mortality at the same
dosage. However,
the
experimentally
infected larvae were positive for NNV by
nested PCR while the control fish were
negative. Further, the infected pearlspot
brain cells showed vacuolation at second
and third passage of the virus, which is
characteristic of NNV infection. Upon testing

by RT-PCR for NNV, the infected cells were
positive for NNV by nested PCR. Pearlspot is
relatively resistant to NNV although the virus
could replicate in the larvae and brain cells.
However, the viral load is quite less as the
virus could be detected only by nested PCR.
Hence, pearlspot can be used as a model to
study the relative resistance to NNV and the
virus can be easily adapted to brain cells of
pearlspot for attenuating the virus to produce
a live virus vaccine for VER.

AH OR 33
Study
on
transmission
electron
microscopy of leucocytes in healthy
greasy grouper (Epinephelus tauvina)
S.K. PATRA1*, N.K. SANIL2, K.C. GEORGE2, K.S.
SOBHANA2, S.K. UDGATA1
1

College of Fisheries, OUAT, Rangailunda, Berhampur, Odisha,
India; 2ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *skpatra1972@yahoo.com

H

ealthy greasy grouper, Epinephelus
tauvina, collected from wild, of size 50 to
420 g maintained in laboratory were selected
for Transmission Electron Microscopy of
leucocytes. Blood collected by heart
puncture was used for this study. Leucocytes
from whole blood were separated by density
gradient centrifugation. The separated
leucocyte layer was suspended in chilled
o
(4 C) Hanks balanced salt solution (HBSS)
with 2% fetal calf serum. The homogeneous
suspension was then centrifuged at 100 g for
5 min to get leucocyte pellet. Two types of
granulocyctes were noticed. In one type,
numerous uniformly homogenous electron
dense granules were abundant in cytoplasm.
Occasionally one or two mitochondria were
seen in cytoplasm of the cells while the Golgi
apparatus and endoplasmic reticulum were
poorly developed. Chromatins were located
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in the periphery of the nuclear membrane of
the cells. In the second type, granules had a
peripheral electron dense area and a
vacuolated central portion. Occasionally
these vacuolated areas contained fibrous
material or crystalloid inclusions. A few
mitochondria were also seen in the
cytoplasm. The nuclear chromatin appeared
condensed on the periphery of the nucleus.
Monocytes had abundant cytoplasm with a
number of mitochondria and vacuoles. Some
of the cells had Golgi apparatus and a few
stacks of rough endoplasmic reticulum.
Cytoplasm also contained lysosomes.
Lymphocytes had very large nucleus and
contained very prominent euchromatin and
heterochromatin. The cytoplasm contained a
few mitochondria and some amount of rough
endoplasmic
reticulum
and
abundant
polyribosomes.
The
cytoplasm
of
thrombocytes contained numerous vacuoles
which were interconnected and opened to
the exterior through fenestrae. Nucleus was
large and consisted of both euchromatin and
heterochromatin.

AH PO 01
Effect of organic acids on water
microflora used for larval rearing of
fishes
N. RANJIT KUMAR1*, P.K. PATIL2, G.M. SIDDAIAH3,
ABHAY KUMAR1, M.M. PRASAD1
1

ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; 2ICAR-Central Institute of Brackishwater Aquaculture,
Chennai, Tamil Nadu, India; 3ICAR-Central Institute of
Freshwater Aquaculture, Bhubaneswar, Odisha, India;
*nranjeetkumar@gmail.com

B

an on antibiotics usage due to residue
problem and development of resistance
forces the aquaculturists to find alternative
strategies for controlling bacterial infections.
In this context, organic acids can be used as
one of the alternative for controlling bacteria

mainly the pathogenic Vibrio spp. The
present study reports the assessment of
efficacy of different concentration of organic
acids (%) viz., 1, 0.2, 0.1, 0.075, 0.05, 0.025
on total aerobic bacterial count (TPC) and
presumptive vibrio count (PVC) from water
samples collected from milk fish larval
rearing tank, at different time intervals (10,
15, 30 and 60 minutes). The study was
conducted separately for all organic acids at
six concentrations. Complete inhibition of
bacterial flora was observed up to 0.1% for
all organic acids at all different time intervals
(p<0.05) but for all acids of concentrations
below 0.1%, TPC and PVC at different time
intervals ranged from 3.19 to 5.75 log cfu mL
-1
1
and from 2.22 to 3.58 log cfu mL ,
respectively. In contrast, TPC and PVC
-1
ranged from 6.37 to 6.90 log cfu mL and
-1
4.35 to 4.74 log cfu mL for the untreated
water samples (control). Organic acid treated
water samples showed a significant decline
(p<0.05) in both the TPC and PVC for the
concentrations 0.075, 0.05 and 0.025 of all
acids compared to control. From the study, it
was
concluded
that
the
effective
concentration of organic acids should be
lesser than 0.1% for treating the water used
for larval rearing of fishes and the organic
acid treated water may be used for larval
rearing of fishes at lesser concentrations,
since there is decline in pathogenic vibrio
count. Further studies are necessitated to
evaluate the concentration of organic acids
on the survival of the fish larvae.

AH PO 02
Isolation
and
identification
of
haemolytic Vibrio parahaemolyticus
from haemolymph of cultured shrimp
Litopenaeus vannamei
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T

he
pandemic
pathogen
Vibrio
parahaemolyticus is normal inhabitant of
the marine environment which causes
pathogenesis in both the human beings
(gastroenteritis) as well as farmed aquatic
animals including shrimps (vibriosis and
acute hepatopancreatic necrosis disease). In
the present study, V. parahaemolyticus was
isolated from the haemolymph of the widely
cultured shrimp, Litopenaeus vannamei. The
cultured shrimps were brought from local
shrimp farm in Ernakulam district to the
laboratory and haemolymph was drawn
aseptically. The haemolymph was enriched
overnight in 3% alkaline peptone water,
streaked on TCBS agar and incubated at
0
30 C for 24 h. Ten well isolated colonies
were picked, purified and haemolytic studies
were carried out on human blood agar.
Among ten isolates, four isolates that
produced distinct zone of β-haemolysis on
blood agar plate were selected and
biochemical identification was carried out
using API 20 NE identification system. The
results revealed that the four isolates were V.
parahaemolyticus. PCR detection was
carried out using the species specific ToxR
gene primers and all the four isolates
produced the 368-bp amplicon that is specific
to V. parahaemolyticus. Thermostable direct
hemolysin (TDH) and TDH-related hemolysin
(TRH) are considered to be major virulence
factors of V. parahaemolyticus. Though the
four isolates were haemolytic on human
blood, none of the strains were positive for
TDH and TRH genes which suggest that
some unknown factors might have been
responsible for haemolysis. It was concluded
that the haemolymph of shrimp harbours
pathogenic
bacteria
such
as
V.

parahaemolyticus which invade when the
animal is under stress and produce disease
mainly by the production of haemolytic
enzymes. Therefore, proper management of
the farms has to be carried out regularly to
prevent the outbreak of disease.

AH PO 03
Antimicrobial
susceptibility
of
Lactococcus garvieae recovered from
acute haemorrhagic septicaemia of
farmed rainbow trout (Oncorhyncus
mykiss) in India
S. NEETU*, S.K. MALLIK, S. CHANDRA
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; *shahineetu@rediffmail.com

T

he aim of this study was to describe
bilateral/unilateral
haemorrhagic
exophthalmia in farmed rainbow trout
(Onchorynchus
mykiss)
of
northern
Himalayan region of India, and to determine
effective antimicrobial treatment. Between
March 2013 and October 2016, 38 naturally
diseased fish with clinical signs of melanosis,
ocular haemorrhage, corneal opacity,
exophthalmia,
anal
prolapsus
and
haemorrhages in buccal region were
obtained from two rainbow trout farms, where
the disease had been observed during
warmer months, when water temperature
elevated over 19 ºC. Fifteen Lactococcus
garvieae strains were isolated from eye,
kidney, brain, spleen and lower intestine of
diseased fish. All the isolates were found
susceptible
to
penicillin-G,
ampicillin,
amoxycillin, cefalexin, ofloxacin, tetracycline,
vancomycin, ciprofloxacin, chloramphenicol,
florfenicol and erythromycin, whereas
resistant to oxytetracycline, clindamycin,
cloxacillin, oxacillin and amphotericin.
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AH PO 04
Probiotic use in Litopenaeus vannamei
farming in Andhra Pradesh
P. CHANDRA RAO1, TOMS C. JOSEPH2*,
B. MADHUSUDANA RAO1, FRANCIS MURRAY3
1

Visakhapatnam Research Centre, ICAR-Central Institute of
Fisheries Technology, Visakhapatnam, Andhra Pradesh, India;
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; 3Institute of Aquaculture, University of Stirling, United
Kingdom;*tomscjoseph@gmail.com
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P

rophylactic health products (probiotics)
are used in shrimp aquaculture to
improve pond water quality, pond soil
condition and/or enhance the shrimp health
leading to better weight gain of shrimp.
Questionnaire based survey was conducted
in 182 Litopenaeus vannamei shrimp farms
located in north coastal (n=50), central
coastal (n=82) and south coastal (n=50)
regions of Andhra Pradesh, in order to
understand the usage pattern of probiotics. A
total of 45 different probiotics brands
supplied by 31 manufacturers were being
used in L. vannamei farming. However, three
probiotic brands were being prominently
used by 54% of the shrimp farmers. A single
probiotic (different brands) was being applied
by 50% of the shrimp farmers while 35% and
15% of famers were employing two and three
probiotics, respectively during shrimp culture.
Water probiotics (bioremediators) were being
commonly used (67%) compared to soil
probiotics (3%) and gut probiotics (4%).
Other probiotics used, were meant for dual
applications namely water & soil (16%) and
water & gut (7%). The bacterial species
composition of the different probiotics
comprised of Bacillus species (Bacillus
subtilis, B. licheniformis, B. megaterium, B.
mesentericus, B. pumilis, B. polymyxa, B.
amyloliquefaciens) Pediococcus acidilactici,
Lactobacillus (L. acidophilus, L. casei),
Thiobacillus,
Streptococcus
faecium,

Clostridium butyricum, Cellulomonas cartae,
Pseudomonas (P. putida, P. denitrificans).
The product labels claim that probiotics help
to maintain water quality by digesting organic
matter, reduce H2S, NH3, turbidity, hardness,
improve DO, regulate pH, reduce sludge,
maintain stable and health phytoplankton
bloom, assist in free moulting of shrimp,
improve feed conversion and probiotic
microorganisms compete with harmful Vibrio
sp. and bring down vibrio population in
shrimp rearing environment. The price of
different probiotics ranged between Rs. 145
-1
-1
kg and Rs. 7000 kg (mean price Rs.
-1
1937±1432 kg ). The cost per application
dose of probiotic per hectare pond ranged
between Rs. 363 and Rs. 7875 with a mean
-1
-1
cost of Rs. 2405 ±1527 dose hectare pond
area.

AH PO 05
Present status of fish diseases and
economic loss in Indian aquaculture
S.S. MISHRA*, RAKESH DAS, P. CHOUDHARY,
B.S. GIRI, R. RATHORE, ANANDA KUMAR, C.K.
MISHRA, P. SWAIN
ICAR-Central Institute of Freshwater Aquaculture, Bhubaneswar,
Odisha, India; *ss_mishra60@yahoo.co.uk

I

n India, fisheries has been a very important
economic activity. The vibrancy of the
sector can be visualized by the 11–fold
increase that India achieved in fish
production in just six decades, i.e. from 0.75
million tonnes in 1950-51 to 9.6 million
tonnes during 2012–13. This resulted in an
unparalleled average annual growth rate of
over 4.5 percent over the years which had
placed the country on the forefront of global
fish production. While, Asia contributes more
than 90% to the world’s aquaculture
production, India now takes the second
position with regard to annual fisheries and
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aquaculture production, only after China.
Inland fisheries sector contributes about twothird of the total fish production of the
country. Freshwater aquaculture sector
contributes about 85% of the inland share.
Average annual yield from freshwater system
is around 3.0 tonnes/ha. The three Indian
major carps contribute to bulk of production
with over 3.25 million tonnes. Besides, exotic
carps, catfish, ornamental fish, murrels and
freshwater prawns are also being widely
cultured. Like other farming systems,
aquaculture is plagued with disease
problems resulting from its intensification and
commercialization. A multitude of factors
have contributed to the disease problems
currently faced by aquaculture. Invasion of
pathogens through life fish, fish-seed and
fish food has been shown to be the main
source of entry of exotic pathogens to Indian
aquaculture
zone
from
neighbouring
countries. Besides pathogens, environmental
factors and poor husbandry factors have led
to cause stress to cultured animals, leading
to disease occurrence and heavy losses in
aquaculture. In order to understand the
prevalence of fish diseases and economic
loss caused due to infectious and noninfectious factors, survey were carried out at
selected regions in Odisha, Andhra Pradesh,
Karnataka,
Gujarat,
Jharkhand
and
Chhattisgarh. Samples were collected from
different farms and detailed information on
culture practices, farm inputs, measures
taken by the farmer, source of seed, feeding
type, stocking density etc. were collected as
per the format. Poor management practices,
high stocking densities and seasonal climatic
change were important factors responsible
for mortality and leading to economic losses
to farmers. This paper describes the various
factors which have contributed to the current
disease problems and socio-economic
impacts of aquatic animal diseases, including
estimates of losses in production.

AH PO 06
Association of multiple bacterial and
parasitic infections causing large scale
mortality in adult Channa striata
M.K. SAHOO, S. PATTANAYAK, A. PAUL, P.R.
KUMAR, RAJESH KUMAR, P.K. SAHOO*
ICAR- Central Institute of Freshwater Aquaculture,
Bhubaneswar, Odisha, India; *pksahoo1@hotmail.com

G

lobal aquaculture production of Channa
striata has increased from 480 tonnes in
1950 to 17,847 tonnes in 2014 and it is
expected to be the species of interest in
aquaculture in near future. The process of
intensification of its culture practices has led
to emergence or appearance of many
diseases in stressful conditions, thus leading
to large scale mortality. Recently in the
murrel farm of the ICAR-CIFA, Bhubaneswar
100% mortality of C. striata was noticed
within 3-4 days of infection in winter season
in cement tanks at 8 months of culture (water
-1
pH 7.8, alkalinity 130 mg L CaCO3 and DO
4 ppm). The fish samples were collected
throughout the infection period for diagnosis.
The clinical signs included cloudy eyes, high
mucus production, haemorrhages on body,
lethargy, anorexia in C. striata (average
3
weight ~200 g, stocking density at 20 nos/m
0
and water temperature 23-25 C). Heavy
infection with Ichthyophthirius multifiliis on
the body surface and Zschokkella auratis, a
new myxosporean to this country, in the
brain tissue were diagnosed by wet mount
microscopy, and 18s rDNA sequencing,
respectively. Histological sections of brain
also demonstrated the presence of
myxosporean parasite. Examination of eye
fluid and eye tissue revealed for the
presence
of
bacterium
Acinetobacter
baumannii by polymerase chain reaction for
BlaOXA 23, a pathogenic gene of
Acinetobacter baumannii and 16s rDNA
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sequencing. Blood samples collected from
rd
th
infected fish on 3 and 4 day of mortality
was found to further contain Aeromonas
sobria and Klebsiella pneumoniae, as
detected by 16s rDNA sequencing.
Interestingly, samples collected from infected
fishes also revealed the presence of parasitic
pathogens viz., Epistylis spp., Trichodina
spp., Argulus spp., and Ergasilus spp. Thus,
it was delineated that prolonged low water
temperature might be playing one of the
influential roles to create stress in fish, thus
making the fish susceptible to several kinds
of complex or mixed bacterial and parasitic
infections, even in a single farm.

AH PO 07
Lectin-like activity of hemocyanin in
freshwater
prawn
Macrobrachium
rosenbergii
J. MOHANTY1*, S. SAHOO1, M.R. BADHE1, B.R.
PILLAI1, P.K. SAHOO1, A.R. SURYAWANSHI2, B.B.
PATNAIK3
1
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*jmohantycifa@gmail.com

T

he culture of the economically important
freshwater
prawn,
Macrobrachium
rosenbergii is frequently threatened due to
the risk of bacterial and viral pathogens. The
lectin family of proteins participates in the
recognition of the pathogens by binding to
microbial-surface
glycans.
These
are
carbohydrate-binding
proteins
that
agglutinate erythrocytes, bacteria and other
cells in diverse species of invertebrates. In
order
to
investigate
the
functional
specialization and its possible modulation in
improving the immunity against pathogens,
this study was undertaken to isolate and
characterize lectin molecules present in the

hemolymph of M. rosenbergii. Serum
samples were collected from the hemolymph
of adult prawns and the lectin activity was
checked by hemagglutination (HA) test using
rabbit RBC. The HA titre ranged within 1664. The dependency of this serum
hemagglutinin on calcium ion for its binding
to erythrocytes was confirmed by HA test,
indicating the hemagglutinin to be a C-type
lectin. The hemagglutinin was found resistant
to temperature as high as 40°C and a wide
pH range of 5.0 to 10.0. N-acetylneuraminic
acid and fetuin were found to inhibit the HA
activity at a minimum inhibitory concentration
-1
of 50 mM and 0.31 mg.ml , respectively.
Attempts were made to purify the lectin
molecules from the serum samples by affinity
chromatography
prepared
with
rabbit
erythrocyte stroma. The eluted and
concentrated
protein
sample
showed
hemaggglutination with rabbit RBC. The
purified sample was run in a native gradient
PAGE that showed a single band with mol.
wt. of ~427 kDa. On SDS-PAGE, the protein
was reduced to show two polypeptides with
mol. wt. of ~81 and ~73 kDa. These
polypeptide bands were identified as
hemocyanins by MALDI/TOF/TOF mass
spectrometry followed by MASCOT analysis
with NCBIprot database search (Taxonomy:
Macrobrachium). Thus, it was concluded that
hemocyanin in prawn M. rosenbergii
possesses lectin-like activity.

AH PO 08
Detection of viral nervous necrosis in
broodstocks of orange spotted grouper,
Epinephelus coioides maintained in recirculating aquaculture system and sea
cages in India
M. SEKAR*, R. RITESH, BIJI XAVIER, S.
NARASIMHULU, S. GHOSH
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V

iral Nervous Necrosis (VNN) has been
causing massive mortality among the
larvae, juveniles and adult of marine teleost
fishes in most parts of the world, especially in
the cultured groupers. The present study,
confirmed the presence of VNN in orange
spotted grouper brood-stocks maintained in
Recirculating Aquaculture System (RAS) and
sea cages from Visakhapatnam coast. A total
of 50 brood-stock fishes of 2-4 kg size were
used for the breeding programme, in which
20 fishes were maintained in the RAS and 30
fishes were maintained in 6 m dia floating
HDPE sea cage. After one year of rearing in
both the systems, a total of 11 fishes (5 from
RAS system and 6 from sea cage) exhibited
abnormal behaviour during summer months,
which included erratic swimming, opaque
eyes, bloated belly and upturned swimming
on water surface. Tissue samples from brain,
optic nerve, gill, fins and muscle were
aseptically collected from fishes that
displayed the above clinical signs for VNN.
Collected samples were tested for VNN
using reverse transcriptase polymerase
chain reaction (RT-PCR) with OIE listed VNN
specific primers. Presence of 430 bp
amplicon confirmed the VNN infection in the
fishes. The expression of viral load was more
in the tissue collected from brain and optic
nerves. The amplified gene was sequenced
and submitted in NCBI Genbank database.
Sequence analysis confirmed the presence
of VNN in the selected fishes. Partial
sequence analysis of the virus isolated from
the fish showed more similarity with the other
virus genes that has been isolated from the
fishes of tropical countries. VNN infected
fishes were removed and only VNN free
brood stock was used, which produced
healthier larvae free of VNN infection.
Broodstocks of orange spotted grouper are

prone to VNN infection and acts as carriers
for the virus, hence screening brooders helps
to produce healthy fingerlings.

AH PO 09
Measurement of antimicrobial activity of
crustacean
haemolymph
against
aquatic pathogenic bacteria and serum
protein profiling
B.H. HARIPRIYA, N. RANJIT KUMAR, T.
MUTHULAKSHMI, S.S. GREESHMA, M.M. PRASAD*
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *prasadmm@hotmail.com

C

rustacean haemolymph carries several
antimicrobial proteins that are needed for
battling with the external pathogens. These
proteins serve non-specific immune functions
such as nodule formation, phagocytosis and
encapsulation of bacterial pathogens. The
present study is carried out to determine the
antimicrobial
activity
of
crustacean
haemolymph against commonly occurring
aquatic pathogens. The reference bacterial
cultures
used
in
this
study
are:
Pseudomonas aeruginosa (ATCC 10145)
and Aeromonas hydrophila (ATCC 35654).
Haemolymph was aseptically drawn from
Litopenaeus vannamei and Scylla serrata
using 23 gauge needle. Sterile Brain-heart
infusion (BHI) broth was prepared and the
freshly grown bacterial cultures were
inoculated with supplementation of 1%
haemolymph. Incubation was carried out at
0
30 C for 48 h with measuring the bacterial
growth using spectrophotometer at 4, 8, 16,
24 and 48 h for determining antibacterial
activity. The results obtained from the above
study were compared with readings of two
controls [BHI broth with haemolymph and
BHI
broth
with
bacteria
(without
haemolymph)]. The crustacean haemolymph
had shown significant effect on the growth of
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pathogens which is evidenced from the
decrease in optical density in haemolymph
supplemented broth for crab and shrimp
respectively for (A. hydrophila - 0.31, 1.06,
1.18, 1.71, 1.78 & 0.32, 1.25, 1.32, 1.98,
2.04; P. aeruginosa - 0.12, 0.31, 0.77, 1.53,
1.62 & 0.30, 0.45, 1.05, 1.52, 1.94)
compared to control both for (A. hydrophila 1.27, 1.50, 1.72, 2.16, 2.38 & 1.07, 1.31,
1.53, 2.26, 2.31; P. aeruginosa-0.82, 1.18,
1.54, 1.74, 1.94 & 0.62, 1.09, 1.36, 1.68,
2.05). The probable reason may be lysis of
bacterial cells by the antimicrobial proteins
present in haemolymph. Crustacean serum
protein profiling was carried out using SDSPAGE to detect antimicrobial proteins. In
SDS-PAGE, the antibacterial proteins found
in shrimp haemolymph were 20, 25, 40 and
60 kDa, whereas in crab haemolymph they
were 20 and 25 kDa. In conclusion,
crustacean haemolymph has the ability to
clear the external pathogens from the
haemolymph.

AH PO 10
Antimicrobial activity of fish blood
against three pathogenic bacteria and
detection of serum proteins
K. VIDYA, N. RANJIT KUMAR, G.K. SIVARAMAN, V.
MURUGADAS, M.M. PRASAD*
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *prasadmm@hotmail.com

F

ish blood contains several antibacterial
proteins that play very important role in
the immune responses especially innate
immune system which has garnered lesser
attention when compared to higher
vertebrates. The present study reports the
antimicrobial property of fish blood on
commonly occurring fish pathogens. The
reference cultures employed in this study
included Pseudomonas aeruginosa (ATCC

10145), Edwardsiella tarda (ATCC 15947)
and Aeromonas hydrophila (ATCC 35654).
Fish blood was aseptically drawn from the
caudal vein using 23 gauge sterile needle.
The bacteria were inoculated into sterile
Brain-heart infusion (BHI) broth and 1%
blood was added to the broth. After
0
inoculation, broth was incubated at 30 C for
48 h with observations on the bacterial
density using spectrophotometer at 4, 8, 16,
24 and 48 h intervals. For comparison,
readings of two sets of control i.e. one with
BHI broth & blood and another BHI broth with
bacteria (without blood) were taken. The
optical density was measured at 4, 8, 16, 24
and 48 h in blood supplemented broth for A.
hydrophila (0.69, 1.28, 1.50, 1.50, 1.54); P.
aeruginosa (0.51, 0.73, 0.92, 0.96, 1.03) and
E. tarda (0.60, 0.90, 1.23, 1.25, 1.32),
whereas increase in optical density for A.
hydrophila (1.27, 1.50, 1.72, 2.16, 2.38); P.
aeruginosa (0.82, 1.18, 1.54, 1.74, 1.94) and
E. tarda (1.03, 1.74, 1.97, 2.14, 2.17) in
control broth (without blood) was noticed at
same time periods. The clear inhibition of
growth was noticed for the three pathogens
in BHI broth supplemented with fish blood
when compared to control broths.
The
presence of antimicrobial substances in the
fish blood is responsible for the inhibition of
growth. The antimicrobial substances
present in the fish serum was analysed with
10% SDS-PAGE, which revealed proteins of
20, 22, 23, 33, 34, 44, 45, 46 and 65 kDa. In
conclusion, growth of fish pathogenic
bacteria is inhibited by the presences of
antibacterial proteins in fish blood.

AH PO 11
Haematological,
antibacterial
andrographolide
fingerlings

biochemical
and
response
of
in
Labeo
rohita
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H

erbs and their active ingredients
application in aquaculture sector have
been an alternative strategy to counter
chemotherapy. Andrographolide (EC 50%), a
diterpenoid lactone derived from the herb,
Andrographis paniculata was used in the
present study to evaluate its efficacy on
haematological, biochemical profiles in
Labeo rohita fingerlings. Fishes were fed with
-1
a diet containing 0.0 g kg (control), 1.0 g.kg
-1
-1
1
(T1), 2.0 g.kg (T2), 4.0 g.kg (T3) and 8.0
-1
g.kg (T4) of andrographolide (EC 50%) and
th
th
nd
th
were sampled on 14 , 28 , 42 and 56 day
for haematological and biochemical analysis.
th
On 56 day blood samples were taken for
analysis of haematological, biochemical
parameters and challenge study was
conducted
by
injecting
Aeromonas
hydrophila. In vitro antibacterial test was
-1
-1
performed by using 0 mg L (T0), 250 mg.L
-1
-1
(T1), 500 mg.L (T2) and 750 mg.L (T3) of
andrographolide (EC 50%) through standard
agar well diffusion method against fish
pathogens such as P. aeruginosa, A.
hydrophila and E. tarda. Biochemical and
haematological parameters at the end of 42
days trial indicated that Andrographolide (EC
50%) administered through feed significantly
(p<0.05) enhanced serum total protein,
globulin, total erythrocyte counts and
haemoglobin content. The survival rate was
significantly (p<0.05) high in experimental
diet fed groups T2 followed by T1 and T3
when compared with control. The post
challenge total leukocyte count, total protein,
and globulin were higher in treated groups as
compared to control group. The highest zone
of inhibition (mm) 17, 11, 13 against P.
aeruginosa, A. hydrophlila and E. tarda was

-1

recorded with 750 mg L andrographolide
(EC 50%). The results suggested that
andrographolide (EC 50%) at the level of 2
-1
exhibited stimulatory effect on
g.kg
haematological and biochemical parameters
with increased disease resistance in L. rohita
fingerlings against A. hydrophila infection.

AH PO 12
Molecular identification of Aeromonas
hydrophila from Clarias batrachus
(Burchell, 1822)
P.J. SARLIN*, M. MEGHA, A.T. JENNIFER
Fatima Mata National College, Kollam, Kerala, India;
*sarlinpoly@yahoo.com

T

he
parasitic
infestation
in
the
commercially important fish Clarias
batrachus was investigated. The study based
on examination of Clarias batrachus under
aseptic conditions collected from
a
commercial farm at Kollam, Kerala revealed
the bacterial flora of the catfish to be fairly
rich comprising Aeromonas hydrophila.
Identification of Aeromonas species is known
to be troublesome due to their phenotypic
and genotypic heterogeneity. The gut region
samples were serially diluted, incubated and
plated. The edited sequence (16S rRNA
sequence) were then used for similarity
searches using BLAST (Basic Local
Alignment Search Tool) program in the NCBI
Genbank DNA database for identifying the
sample. The 16S rRNA gene was identical
and exhibited 100% sequence similarity with
the other known isolates of A. hydrophila
available in the GenBank.
Aeromonas
hydrophila is a heterotrophic, Gram-negative,
rod-shaped bacterium mainly found in areas
with a warm climate. This bacterium can be
found in fresh or brackish water. It can
survive in
aerobic and anaerobic environments,
and

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 315

th

11 IFAF, November 21-24, 2017, Book of Abstracts

can digest materials such as gelatin
and hemoglobin. In this paper, we reported
the isolation and molecular detection of
A. hydrophila from Clarius batrachus.

AH PO 13
Development of selenium enriched
probiotic to enhance shrimp health
S. AVUNJE*, D. ASHA, A.K. RAY, M.L. ANTONY, P.K.
PATIL, S.V. ALAVANDI, K.K. VIJAYAN
ICAR-Central Institute of Brackishwater Aquaculture, Chennai,
Tamil Nadu, India; *satheesha@ciba.res.in

I

n today’s shrimp farming practices, the
probiotics, the live microbial adjuncts have
become integral farm inputs to enhance
productivity. Selenium is an essential dietary
nutrient that plays an important role in the
functioning of the immune system and
promoting cellular immune response. In
addition, selenium in the bioavailable form
has been shown to promote growth and may
improve health of the shrimp because of its
anti-microbial property. To harness the
beneficial effects of selenium, in the present
study, selenium nanoparticles (SeNPs) were
synthesised in probiotic bacteria and
examined for their potential to enhance
shrimp immunity and larval survival. Bacillus
subtilis, a probiotic strain isolated from
brackishwater
environment
possessing
antagonistic
activity
against
shrimp
pathogenic vibrios was used for synthesizing
biogenic SeNPs. Sodium selenite at three
concentrations (0.5, 1.0 and 2.0 mM Se) was
incorporated in tryptone soy broth. The
selenium incorporated bacteria change
medium to reddish colour as indication of
development of SeNPs. Scanning electron
microscopic images confirmed formation of
SeNPs on the bacterial surface. Three
concentrations of SeNPs, mentioned above,
3
with final probiotic bacterial counts of 10 and

6

-1

10 cfu mL were administered to shrimp
larvae by immersion method. With 0.5mM Se
3
-1
incorporation using 10 cfu mL probiotic
bacteria, the shrimp post-larval (PL) survival
was found to be significantly higher (95%)
than in controls (60%). The larval group with
only B. subtilis exhibited 65% survival while
other concentrations of SeNPs with B.
subtilis ranged from 75-90% survival. The
treatment enhanced expression of antimicrobial genes studied viz., lysozyme,
crustin, prophenoloxidase and penaeidin. It is
evident that SeNPs incorporated probiotic
bacteria improves the immunity of the shrimp
and larval survival. While the dual beneficial
effects have been confirmed in this small
scale study, actual hatchery trials could
reveal the utility of this approach. Further, the
potential of combination SeNPs and probiotic
in minimising losses to vannamei hatcheries
due to luminescent bacterial disease and
zoea syndrome could also be explored.

AH PO 14
Effect of piperine on haematological
and biochemical parameters of Argulus
infested goldfish Carassius auratus
(Linn. 1758)
ABHAY KUMAR1*, SAURAV KUMAR2, R.P. RAMAN2,
N. RANJIT KUMAR1, S. EZHIL NILAVAN1, M.M.
PRASAD1
1

ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; 2ICAR- Central Institute of Fisheries Education, Mumbai,
Maharashtra, India;*kumarabhay275@gmail.com

A

rgulus
are
common
crustacean
ectoparasites of fish and severely
damage the fish tissues. In the present
study, we evaluated the affect of
concentration of piperine solutions on
haemato-serum biochemical parameters of
Argulus infested Carassius auratus. Seven
experimental groups were made, each
having 15 numbers of Argulus infested C.
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auratus except one positive control (T0 )
where healthy goldfish was maintained. Five
treatment groups viz., T1, T2, T3, T4 and T5
-1
treated with 1, 3, 5, 7 and 9 mg L piperine
solution through bath, respectively and
negative control (T0 ) with only 2% DMSO. In
vivo antiparasitic efficacy of piperine was
estimated after 3 days of consecutive bath
treatment. A complete elimination of Argulus
was observed in groups that were treated
-1
with 7 and 9 mg L piperine. After 7 days of
post-treatment, the blood and serum from
each
group
was
evaluated
for
haematological and serum biochemical
parameters. A significant (p<0.05) elevated
total
leucocyte
count
(TLC),
mean
corpuscular
volume
(MCV),
mean
corpuscular haemoglobin (MCH), glucose,
total protein (TP), serum glutamate
oxaloacetate transaminase (SGOT) and
serum glutamate pyruvate transaminase
(SGPT) in Argulus infested C. auratus was
found when compared to healthy fish. The
results reveal Argulus infestation have a
noticeable impact on haematological and
serum
biochemical
parameters.
The
significant
(p<0.05)
reduction
in
haematological and serum biochemical
parameters were recorded in all the
treatment groups in comparison with
negative control group. The T4 and T5
groups showed significantly (p<0.05) high
superoxide dismutase (SOD), catalase, total
erythrocyte count (TEC) and haemoglobin
(Hb). However, higher blood glucose and
lactate dehydrogenase (LDH) levels in 9 mg
-1
L piperine treated group revealed that
higher concentration of piperine have
prominent effects on tissues metabolism and
-1
physiology of the host. In conclusion 7 mg.L
piperine solution through bath treatment can
be used to control Argulus spp.

AH PO 15
Studies on haemolytic response of
crustacean
haemolymph
against
pathogenic bacteria on blood agar
B.H. HARIPRIYA, N. RANJIT KUMAR, S. EZHIL
NILAVAN, V.N. SREEJITH, K. AHAMED BASHA, M.M.
PRASAD*
1

ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *prasadmm@hotmail.com

N

onspecific immune responses play very
important role in crustacean immune
system defending from external pathogens.
Haemocytes particularly involve in vital
physiological functions such as repair of
wounds, transportation of food materials,
coagulation of haemolymph, phagocytosis,
nodule formation, encapsulation of bacteria
and activation of prophenol oxidase system.
It is essential to determine the role of
haemocytes when pathogenic bacteria get
encountered to an animal. Haemolysis of
blood cells can serve as an evidence for the
better understanding of crustacean immune
responses. In this study, haemolymph
collected aseptically form Litopenaeus
vannamei and Scylla serrata was used for
preparing blood agar plates to study
haemolytic activity against aquatic and
human pathogens. Haemolymph (5%) was
supplemented to the basal medium for
preparing blood agar plates with the addition
of rose bengal dye (0.06%). The following
type cultures are used for the study viz.,
Edwardsiella
tarda
(ATCC
15947),
Aeromonas hydrophila (ATCC 35654),
Enterobacter
cloacae
(ATCC 13047),
Pseudomonas aeruginosa (ATCC 10145),
Escherichia
coli
(ATCC
35218),
Staphylococcus aureus (ATCC 43300),
Vibrio
cholerae
(MTCC
3906)
and
Salmonella paratyphii (ATCC 15305). The
overnight grown cultures was harvested, the
optical density (600 nm) adjusted to 0.5
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-1

(corresponds to 10 cfu mL ) and was added
to the freshly prepared plates in duplicate.
0
The plates were incubated at 28 C for 48 h,
Results obtained from haemolytic activity of
crustacean haemolyph were compared with
healthy human blood. A clear zone of
haemolysis was observed for all the aquatic
bacterial pathogens on both shrimp and crab
blood agar plates, where no hemolysis was
observed for human pathogens. In case of
human blood agar, all the isolates produced
clear zone of haemolysis. This result shows
that specificity of host-pathogen relation
towards the crustacean haemocytes and is
most accurate method of haemolysis
determination. In conclusion, haemolytic
assay employing crustacean haemolymph
can be used to evaluate the mechanism of
host specificity for invasion by the aquatic
pathogens.

AH PO 16
Studies on Photobacterium damselae
subsp. damselae infecting marine
finfish
S. EZHIL NILAVAN1, G. ROSELIND2, M.M. PRASAD1*
1

ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; 2Fisheries College and Research Institute, Thoothukudi,
India; *prasadmm@hotmail.com

M

arine fish farming is a very important
activity of Indian aquaculture industry.
The main marine fish species intensively
cultured are cobia (Rachycentron canadum),
asian seabass (Lates calcarifer) and
pompano (Trachinotus auratus) and several
new marine fish species are being evaluated
as potential candidates for aquaculture
production. The intensive culture of these
new fish species has favoured the
appearance of several outbreaks with varied
mortality
rates.
In
recent
years,
Photobacterium damselae subsp. damselae

has been repeatedly isolated from epizootic
outbreaks affecting several cultured fish
species in different geographical regions. In
addition, this bacterial pathogen has been
reported to cause diseases in humans, and
for this reason, it may be considered as an
agent of zoonoses. The present study was
aimed
to
characterize
and
identify
Photobacterium damselae subsp. damselae
present in diseased cobia collected from Gulf
of Mannar region of India. Photobacterium
damselae subsp. damselae was isolated
from gills, kidney, liver and spleen by using
the thiosulfate citrate bile salts sucrose agar
supplemented with 1.5% NaCl medium. A
total of 11 Photobacterium damselae subsp.
damselae isolates were studied together with
one reference strain. The biotyping and
multiplex PCR analysis of ure C and 16S
rRNA, 16S rDNA, Damselysin (dly) genes
confirmed the phenotypic characterization of
the isolates as Photobacterium damselae
subsp. damselae. Experimental infection
studies revealed Photobacterium damselae
subsp. damselae was found in the internal
organs of cobia and it showed pathogenicity
to fish. The study reports the first time
isolation of this bacterium from cultured cobia
in Gulf of Mannar region, which warns us to
pay more attention to fishery in this
geographical area.

AH PO 17
Characterization
isolated
from
environment

of Vibrio mimicus
fish
and
aquatic

S. EZHIL NILAVAN, M.M. PRASAD*, V. MURUGADAS,
N. RANJIT KUMAR, S.S. GREESHMA, ABHAY KUMAR
1

ICAR-Central Institute of Fisheries Technology, Kochi, India;
*prasadmm@hotmail.com

V

ibrio mimicus, a species closely related
to Vibrio cholerae, is a type of
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pathogenic
bacteria
that
causes
gastroenteritis in humans and has also been
reported as a pathogen inhabiting aquatic
environments. It has been isolated from
freshwater, brackish water, estuaries, rivers,
lakes in tropical and temperate regions. The
present
study
reports
isolation,
characterization of Vibrio mimicus in samples
collected from different landing centers, retail
fish markets and aquaculture farms. A total
of 42 samples which includes finfish,
shellfish, mollusks, dry fish, soil sediment
and farm water were screened for this
bacterium. Presumptive colonies were
confirmed as Vibrio mimicus based on
colonial morphology on TCBS agar, Grams’
reaction and other biochemical tests. Further
it was confirmed with Polymerase Chain
Reaction (PCR) specific for haemolysin gene
(vmh). The study revealed prevalence of
Vibrio mimicus in 4.7% aquaculture samples
whereas water and sediment samples didn’t
harbour this bacterium. Out of 37 samples
screened from retail market and landing
centers 16% harboured Vibrio mimicus.
Vibrio mimicus is disseminated in the aquatic
environment through fish and may transfer to
water birds that consume them. Thus fish are
reservoirs of Vibrio mimicus and may play an
important role in its global spread. Reports
indicate gastrointestinal disorders caused by
the contamination of raw and improper
cooked Vibrio mimicus contaminated fish.
This study asks for preventive measures to
avoid health hazards caused by Vibrio
mimicus.

AH PO 18
Phenol oxidase producing bacteria from
shrimp
T. MUTHULAKSHMI1*, U. SIVAKUMAR2, N. RANJIT
KUMAR1, V. MURUGADAS1, M.M. PRASAD1

1
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Nadu, India; *muthuocean@gmail.com

P

henol oxidases are the group of enzymes
with
multifunctional
abilities.
The
presence of bacteria with the extracellular
phenol oxidase production in the melanised
appendages of Litopenaeus vannamei was
studied.
Market
drawn
samples
of
Litopenaeus vannamei with melanisation
were checked for possible intervention of
bacteria with phenol oxidase production.
Positive and negative screening with tyrosine
yielded four types of bacteria with maximum
phenol oxidase production. The bacteria
were purified and named as TMA7, TMA9,
TMA10 and TMA12. The sequencing of 16s
rRNA fragment of the isolates revealed that
TMA7 as Bacillus niabensis, TMA9 as
Acinetobacter spp., TMA10 as Bacillus
megaterium and TMA 12 as Providencia
rustigans. Tyrosinase positive cultures were
inoculated in the liquid medium and
0
incubated at 37 C for 72 h at 170 rpm. After
three days, the crude supernatant samples
served as a source of enzyme for tyrosinase
activity. The tyrosinase activity analyzed with
dynamic reader in the presence of L-DOPA,
L tyrosine for Diphenolase and mono
phenolase respectively. TMA12 has shown
3.36 units of enzyme production in 3 days.
TMA 10 has shown 2.99 units of enzyme
production in 3 days. This study asks for
further investigations on role of tyrosinase
producing bacteria in shrimp

AH PO 19
Sea
lice
(Copepoda:
Caligidae)
infestation
and
histopathological
changes in the brood stock of silver
pompano (Trachinotus blochii) and
control measures
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T

hirty numbers of silver pompano brood
stocks with average body weight 2.1±0.5
kg were maintained in the cement tank of
aquaculture facilities, at CMFRI, Mandapam
during March 2013. During the broodstock
development in the land-based systems,
severe infestation of sea lice was observed
on gills, buccal cavity and body surface.
Based on the morphological features of sea
lice, it was identified as Caligus cossacki
Bassett-Smith, 1898. Clinical signs were
observed on fishes including frequent
rubbing of body, darkened body colour,
extensive erosion on the skin epithelial
surface, altered swimming behaviour and
loss of appetite. From one single adult fish
nearly 40-48 numbers of live Caligus spp.
attached and adhered beneath the skin
surface. Gross lesions of the dead fish
showed, presence of skin erosions and skin
ulcers at the Caligus spp. attachment sites;
mostly at the tail region and on the dorsal fin.
Out of thirty, three (10%) fish, showed a
deposition of Caligus spp. eggs underneath
the corneal epithelium. External surface of
the skin revealed loss of mucus secretion
and ulceration due to parasitic attachment.
Microscopically, the affected skin showed
loss of epidermis and presence of egg
pockets deposited beneath the epidermis.
The necrosed muscle showed loss of cross
striations in the muscle fibres.
As an
immediate control measure, bathing the
infected fishes in flow through of freshwater
for few hours had prevented further infection.
Immersion in disinfectant like formalin 200
ppm for 30 min, hydrogen peroxide 350-500

-1

mg.L for 20 min, facilitated the detachment
of sea lice. Salinity reduction to 5 ppt also
observed better detachment of sea lice.
Povidone iodine (Wockhardt 5% w/v 1:5
dilution) has prevented secondary bacterial
infection and improved the wound healing
process on brood stocks. Out of thirty, 23
(76.67%) fish survived and 7 (23.33%) died.
Disinfection of hatchery water by chlorination
and dechlorinating methods could enhance
the bio-security from the entry of these
parasites.

AH PO 20

Isolation and characterization of a
typical Aermonas veronii from fish
Labeo rohita
RAKESH DAS1*, R. NAG2, S. SABAR2, S.S. MISHRA1,
P. CHOUDHARY1, P. SWAIN1
1

ICAR-Central Institute of Freshwater Aquaculture,
Bhubaneswar, Odisha, India; 2Odisha University of Agriculture
and Technology, Bhubaneswar, Odisha, India;
*rdascifa@gmail.com

B

acterial diseases, caused by number of
opportunistic pathogenic bacteria are
responsible for severe economic loss and
high mortalities in aquaculture worldwide. A
study was conducted to identify and
characterize bacterial isolates from rohu,
Labeo rohita particularly from gill on the
basis of biochemical and molecular (16S
rRNA) tools. Colony morphology and
biochemical characterization implies that
isolates were mainly Gram negative, rods
and oxidase, catalase positive and few
isolates were positive to MR-VP, indole and
utilized citrate for growth. Further, genomic
DNA was extracted and 16S ribosomal
region of isolated bacterial strain was
amplified by using universal primer in
polymerase chain reaction (PCR). The
extracted PCR product showed clear band
for all the isolates at 1500 base pairs (size)
and used for
Sanger sequencing. The
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majority of isolates were found to be
Aeromonas spp. group followed by
Enterobacter sp. and Pseudomonas sp. All
the isolates were subjected to antibiotic
sensitivity testing against selected antibiotics
and found that majority of the isolated strains
were highly sensitive to neomycin (30 mcg),
Gentamicin (10 mcg), polymyxin B (300 mcg)
and resistant to nalidixic acid (30 mcg),
penicilin G (10 units) and amoxyclav. These
isolates were also sensitive to green
synthesized silver nano particles. Among all
partial 16S rRNA sequences, one isolate was
found to be Aeromoans veronii RoG
(GenBank
accession:
MF537251).
Phylogenetic analysis also revealed that, the
isolate closely related and falling under same
cluster of A. veronii.

AH PO 21
Effect of dietary peppermint (Mentha
piperita) on growth, survival, disease
resistance and hematology of Indian
major carp, rohu (Labeo rohita)

peppermint incorporated diets showed dose
dependent growth in fishes. Growth
parameters (weight gain, specific growth rate
and feed conversion ratio) significantly
(p<0.05) improved in fish fed with 2%
peppermint incorporated diet. Hematological
parameters such as erythrocytes, leucocytes
and hemoglobin were enhanced in fish fed
with peppermint incorporated diets and
significant increase (p<0.05) was observed in
fish fed with 2% peppermint incorporated
diet. The biochemical index, total serum
protein was significantly higher in the
peppermint diet fed fishes compared to the
control group, but serum cholesterol, serum
glucose and serum magnesium were
significantly lower (p<0.05) in peppermint diet
fed fish. The dietary incorporation of
peppermint stimulated the immune system
and increased immune resistance against
Aeromonas hydrophila infection in rohu. The
present investigation showed that the
peppermint may be incorporated at the rate
of 2% per kg feed for better growth, survival
and disease resistance in rohu.

P. DHARMAKAR*, M. GANAPATHI NAIK, K.V.
ANJUSHA, K.S. RAMESH, P.B. ABHIMAN
College of Fisheries, Mangaluru, Karnataka, India;
*dharmabfsc@gmail.com

N

atural
immunostimulants
are
biocompatible,
biodegradable,
cost
effective and safe for the environment. There
has been growing interest in the
immunostimulating and growth promoting
functions of medicinal plants in aquaculture.
The present study was carried out to
understand the effect of dietary peppermint
(Mentha piperita) on growth, survival,
disease resistance and hematology of Labeo
rohita. A control diet without incorporating
peppermint and test diets incorporating M.
piperita at 0.5%, 1%, 1.5% and 2% of feed
were used. The results revealed that

AH PO 22
Effect of cinnamon (Cinnamomum
verum) on growth, survival, disease
resistance and hematology of Indian
major carp, rohu, Labeo rohita
K.V. ANJUSHA*, M. GANAPATHI NAIK, P.
DHARMAKAR, K.S. RAMESH, P.B. ABHIMAN
College of Fisheries, Mangaluru, Karnataka, India;
*anjushabalakrishnan@gmail.com

A

quaculture remains a growing, vibrant
and important production sector for high
protein food. The infectious disease
outbreaks have negative impact on the
development of aquaculture. Spices and
herbs play an important role in disease
control by stimulating their immune system.
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Cinnamon (Cinnamomum verum) is a small
evergreen tree belonging to the family
Lauraceae. The bark of cinnamon contains 1
to 2% volatile oils with cinnamaldehyde as
the main constituent (65-80%) having strong
antibacterial activity and also containing
cinnamic
acid,
coumarin,
tannins,
cinncassiols, and melatonin. The present
study was designed to evaluate the effect of
cinnamon on growth, survival, disease
resistance and hematology of Indian major
carp, rohu (Labeo rohita). The fish fed with
1.5% cinnamon incorporated diet significantly
improved (p<0.05) weight gain, specific
growth rate and feed conversion ratio
compared to control. Hemato-biochemical
indices were examined before and after fish
were challenged with Aeromonas hydrophila
7
-1
containing 2.3 ×10 cfu mL . The cinnamon
incorporated diet fed fishes showed a
significant increase in erythrocytes and
hemoglobin in pre challenge. Leucocytes
significantly increased (p<0.05) in both pre
and post challenge. Serum protein content
was significantly (p<0.05) increased for fish
fed cinnamon diet at 1.5%. Moreover,
feeding of cinnamon diets resulted in a
reduction in serum
glucose, serum
magnesium and serum cholesterol level in
treated fish. No mortality was recorded in
cinnamon fed fishes after challenge with
Aeromonas hydrophila. These results
indicate that the cinnamon can promote
growth and it makes Labeo rohita more
resistant to Aeromonas hydrophila infection.

AH PO 23
In vitro and in vivo evaluation of
probiotic on cellular and humoral
immune response of Oreochromis
mossambicus
K. PRASITHA, E. PREETHAM*

Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *preetham@kufos.ac.in

A

quaculture is a fast growing sector for
production of food and the production is
augmented by increasing the stocking
density of reared fishes which results in
stress and spread of diseases. The release
of byproducts from antimicrobials in
aquaculture
rearing
environment
has
resulted in the emergence and transfer of
antibiotic resistant strains of pathogens. They
also have a negative impact on human
health as it bioaccumulates in tissues and
affect the immune system. Therefore, more
interest is focused on alternative approaches
like probiotics. Manipulation of gut microbes
by probiotics are one of the ideal choices
used in the aquaculture for many years but
the actual mechanism is not yet fully known.
This study is designed to examine the effect
of the Lactobacillus spp. on histology,
disease resistance, cellular and humoral
immune response in O. mossambicus.
Antagonistic activity of the strain was
evaluated against selected fish pathogens.
The probiotic was administered orally by
supplementing in the feed. Fish were
sampled after week four and changes in
humoral and cellular parameters were
evaluated. Digestive enzyme activity and
growth performance was also analyzed.
Disease resistance was investigated by
challenging
tilapia
with
Aeromonas
hydrophila. The whole study was carried out
for period of 7 weeks. The survival rates post
challenge shows that probiotic could improve
the resistance against the pathogen.

AH PO 24
Nutritional
impacts
and
immune
responses to Indian plant extracts as
dietary
supplementation
in
Oreochromis mossambicus
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F

isheries and aquaculture industry, the
fastest growing agricultural business
sectors of the world remain unchanged as an
inevitable source of food, income, nutrition
and livelihood for hundreds of millions of
people. One of the major concerns of
aquaculture industry is the infectious
diseases caused by bacteria, viruses and
parasites that thwart the development of
major fish producing countries thereby
having an impact on the economy. Usage of
disinfectants,
antibiotics
as
well
as
chemotherapeutics to bewield fish diseases
lead to unintended consequences. This has
directed the attention of researchers towards
medicinal herbs that offer a great scope to
develop as a solution to treat fish pathogens.
Phytochemicals or plant-derived active
compounds have been reported to have
immunostimulatory, antimicrobial, growth
promotional, and antistress potential in
aquaculture. In this context, this project
evaluates the potential of Indian medicinal
plant extracts on hematology, growth and
immune status in tilapia, which is a hardy
fish. The robust nature of tilapia makes it a
popular fish that can adapt to new situations.
The plant extracts are subjected to
preliminary screening to test its antioxidant
and antimicrobial activity followed by
incorporation into fish feed prepared in the
laboratory. A total of 270 fish were used for
the experiment and each group was
triplicated. After a period of administering the
fish feed mixed with plant extracts at different
doses orally to four experimental groups, a
challenge test is carried out with Aeromonas.
The blood and tissue samples collected are
subjected to analyze growth and various
parameters in hematology, biochemistry and
finally the expression of immune related

genes. Until now no study has been carried
out in fish model using our candidate plants.
This study is therefore designed to
investigate the potential of medicinal plants
to stimulate the growth and immune
response of tilapia.

AH PO 25
Antibiotic
resistance
pattern
in
environmental bacterial isolates: An
overview
K.G. SNEHA*, C.G. RAKESH, DEVIKA PILLAI
Kerala University of Fisheries and Ocean Studies, Kochi, Kerala,
India; *kg.sneha1@gmail.com

T

he emergence of multidrug resistance is
clearly related to the quantity of
antibiotics and how they are being used.
Current investigation was aimed at
determining the antimicrobial resistance
pattern in bacteria isolated from different
water bodies near to the hospital discharge
where fishing is carried out and also from
aquaculture farms which used the same
water for aquaculture. Bacterial strains were
isolated from water, soil and fish of the two
stations within the study area. Of 186
isolates, maximum number of isolates
belonged
to
Enterobacteriaceae,
Staphylococcus and Bacillus group. A total of
25 different types of antibiotics were tested
against these pathogens. Multiple antibiotic
resistance was observed in almost all types
of bacteria isolated from the study area. The
high multiple antibiotic resistance index,
indicated that the origin of these isolates was
from high risk environments. All the bacterial
strains isolated from direct hospital discharge
and aquaculture farms in the vicinity of these
hospitals showed 80-90% resistance against
all the antibiotics tested and most of the
isolates showed the presence of two or more
different sized plasmids. Plasmid mediated
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transfer appears to be one of the main
mechanisms of transfer of antimicrobial
resistance. A distinct correlation was
observed
between
the
degree
of
resistance/sensitivity to antibiotics and the
degree of pollution. The results obtained
from this study clearly indicated the
development and rapid spread of antibiotic
resistance between bacteria in the face of
increasing pollution.

AH PO 26
Tilapia lake virus: an emerging fish
virus in Kerala, India
T. RAJA SWAMINATHAN1*, RAJ KUMAR1, P.K.
PRADHAN2, V.S. BASHEER1, D. ARATHI1, C. RAVI1, D.
SWETA1, N. SOOD2
1

ICAR- National Bureau of Fish Genetic Resources, CMFRI
Campus, Kochi, Kerala, India; 2ICAR -National Bureau of Fish
Genetic Resources, Lucknow, Uttar Pradesh, India;
*rajathanga@yahoo.co.in

N

ile tilapia, Oreochromis niloticus is the
third most important aquacultured
species. Presently, Genetically Modified
Farmed Tilapia (GIFT) is being successfully
produced and farmed in India. The
emergence of Tilapia Lake Virus (TiLV)
disease outbreak reported in tilapia
aquaculture has put the tilapia industry at
high risk. In the routine survey, huge
mortality in tilapia was observed at fish farms
in Kerala. The ponds were mostly stocked
with tilapia along with milk fish, Chanos
chanos and pearl spot, Etroplus suratensis.
Mortality was observed in only tilapia with
external clinical signs viz., skin discoloration,
erosions and detached scales, opacity of the
lens, etc. Other internal organ lesions viz.,
haemorrhages in the brain, congestion of the
liver, spleen and kidney were also reported.
TiLV infection was confirmed on basis of RT
PCR, sequencing of PCR products,
histopathology, isolation on fish cell lines and

bioassay. Sequence analysis of 415 bp PCR
product showed 97% and 95% similarity with
TiLV isolated from Israel and Thailand
respectively. Typical syncytial giant cells
along with multifocal areas of necrosis were
observed in liver. There was congestion of
the blood vessels along with haemorrhages
in sections of brain were also observed. The
tissue homogenate was inoculated into
tilapia brain cell line and CPE viz., increase
in cell aggregation, cell shrinkage and
formation of foci of detached and rounded
cells was observed on tilapia brain cells at 23 dpi. Filtered infected tissue homogenate
and infected cell culture supernatant were
used to reproduce the disease in healthy
tilapia. Clinical symptoms were observed in
7-10 dpi and the presence of TiLV was
confirmed by molecular assay. Although this
is the first report of TiLV from India, the virus
would have been already there due to the
frequent legal or illegal imports of fish from
other country. So, the imported fish should
be kept in quarantine and testing for not only
OIE listed pathogens and also for other new
emerging viruses to ensure that the imported
population is free of new emerging
pathogens before being released on the
farm.

AH PO 27
Specific cell-mediated cytotoxicity of
peripheral blood leukocytes (PBL)
against CyHV-2 infected goldfish fin cell
line
SWETA DAS*, RAJ KUMAR, D. ARATHI, C. RAVI, T.
RAJA SWAMINATHAN, V.S. BASHEER
ICAR-National Bureau of Fish Genetic Resources, CMFRI
Campus, Kochi, Kerala, India;*swetabt@gmail.com

T

he present study was aimed to determine
whether CyHV-2 specific cell-mediated
cytotoxicity is possible in goldfish, Carassius
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auratus. Goldfish fin (GF) cells were cultured
in 96-well plate and infected with CyHV-2 for
half an hour, washed with PBS and kept for
overnight along with PBS control in triplicate.
Next day the cells were treated with
mitomycin C for half an hour and again
washed with PBS. Freshly isolated peripheral
blood leukocytes, which consisted almost
entirely
(95%)
of
lymphocytes
and
monocytes were added to both CyHV-2
infected and PBS control GF cells along with
control leukocytes and a no leukocyte control
group. Prior to the experiment, two types of
leukocytes were collected after one week of
CyHV-2 immunized goldfish and control
group. After two days of co-culture cells were
processed for WST-1 assay for cell
cytotoxicity according to the manufacturer’s
instructions. Cells were incubated with
activated WST-1 reagent for three hours and
nd
optical density was checked at 450 nm at 2 ,
th
th
4 and 5 day of co-culture. The results
showed no significant difference in CyHV-2
infected and PBS control GF cells in all the
three
experimental
samples
(infected
leukocyte, uninfected leukocyte and no
nd
th
leukocyte control) at 2 and 5 day of assay.
th
On 4 day significant increase (p<0.05) in
cell density was observed in between virus
infected and PBS control GF cells cocultured with infected leukocyte group unlike
uninfected and no leukocyte control groups.
This signified there was CyHV-2 specific cellth
mediated lymphocyte proliferation at 4 day
of infected goldfish fin cells and CyHV-2
specific leukocytes interaction. The current
finding supports the scope for further vaccine
development against CyHV-2 for goldfish.

AH PO 28
Lordosis in farmed butter catfish
Ompok bimaculatus: A case study

H. FARHANA*, A. HUSSAN, A. DAS, P.
CHAKRABORTY
ICAR-Central Institute of Freshwater Aquaculture, Regional
Research Centre-Rahara, Kolkata, West Bengal, India;
*farhanahoque22@gmail.com

T

his study examines a typical form of
skeletal deformity detected in Ompok
bimaculatus collected from a farm at Kalyani,
West Bengal, India during two harvest
seasons in 2016 and 2017. Deformity was
diagnosed using a number of techniques
including clinical and histopathological
evaluations. Excessive inward curvature of
the vertebral column was reported as
lordosis. The fish showing lordosis were also
having stump body, mandibular joint
deformity and dark body discolouration. The
prevalence of lordosis in the two year viz.,
2016 and 2017 was 10.05% and 13.33%,
respectively among other catfish reared in
the farm. The reasons for the observed
deformities could not be definitively
determined, but possible aetiologies are
discussed. The causes of lordosis may be
ascribed
to
hazardous
effects
of
environmental contamination, scarcity of
nutrients,
oxygen
deficiency,
sudden
changes
in
temperature,
mutation,
inbreeding, parasitic infestation, mechanic
trauma and attack from predators.

AH PO 29
Multiplex PCR assay for specific
detection
of
Enterocytozoon
hepatopenaei (EHP) infecting Penaeus
vanammei (Pacific whiteleg shrimp)
A. UMA*, M. GIRIDHARAN, G. REBECCA
Tamil Nadu Fisheries University, Chennai, Tamil Nadu, India;
*uma@tnfu.ac.in

H

epatopancreatic microsporidiosis caused
by
the
microsporidian
parasite
Enterocytozoon hepatopenaei (EHP) is an
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emerging disease in Penaeus vanammei
(Pacific whiteleg shrimp) farming in India and
worldwide. EHP infects the hepatopancreatic
tubules of shrimp resulting in growth
retardation associated production losses in
shrimp farming. Early detection of EHP by
molecular methods like polymerase chain
reaction (PCR) is highly recommended in
managing hepatopancreatic microsporidiasis
in the shrimp culture systems. PCR assays
reported based on the 18S RNA gene are
more suitable for EHP detection in shrimp
tissue than sediment samples as they detect
other closely related organisms likely to be
present in sediments resulting in false
positive results. A multiplex assay has been
developed to overcome this problem for
specific detection of EHP in both shrimp
tissue and sediment samples. This assay is
suitable for detecting EHP from the
hepatopancreas, post larvae, faeces of
shrimp and sediment samples in shrimp
ponds.

AH PO 30
Incidences of parasitic infestations of
cyprinid ornamental fishes during premonsoon and monsoon season
JACKSON DEBBARMA1*, S.N. SAHOO1, R. DAS1, A.
PAUL1,
A.
BARUAH1,
M.K.
BAIRWA1,
P.
1
2
CHOUDHARY , A. BISWAL , S.K. SWAIN1, P. SWAIN1,
S.S. MISHRA1

(Pethia narayani) and goldfish (Carassius
auratus). A total 120 nos. of fish samples
received from different ornamental fish
rearing units were randomly screened in the
laboratory by wet mount preparations for
these parasites .In this study, 40 numbers
each of shining barb (length 4.9-6.5 cm);
narayan barb (length 4.2-6.2 cm) and
goldfish (length 5.3-8.1 cm) were screened in
weekly intervals during pre-monsoon (AprilMay) and monsoon (July-August). In premonsoon season, the parasitic density of
Ergasilus spp. was found highest in the case
-2
of shining barb at 6 nos cm of gill tissue
whereas, in narayan barb and gold fish the
-2
parasitic load was 2 nos cm of gill tissue.
Interestingly the intensity of Dactylogyrus
spp. was found to be more in the case of
goldfish followed by shining barb and
-2
-2
narayan barb (5 cm , 3 cm , 2 cm )
respectively. However, in monsoon the
parasitic load of Ergasilus spp. increased to
-2
-2
-2
8 cm , 4 cm and 3 cm of gill tissue in
shining barb, gold fish and narayan barb.
-2
-2
Dactylogyrus spp. load was 8 cm , 5 cm
-2
and 3 cm of gill tissue respectively in
shining barb, narayan barb and goldfish.
Hence, it was observed that the host
preference for both the parasites does not
change with the season but the parasitic
infestation intensity slightly increases in the
monsoon.

AH PO 31

1

ICAR-Central
Institute
of
Freshwater
Aquaculture,
Bhubaneswar, Odisha, India; 2Department of Fisheries,
Government of Odisha, Bhubaneswar, Odisha, India;
*jacksondebbarma37@gmail.com

T

he present study was carried out to
investigate the seasonal prevalence and
comparative host specificity of two important
gill parasites viz., Ergasilus spp. and
Dactylogyrus spp. among three economically
important ornamental fishes viz., shining
barb (Pethia conchonius), narayan barb

Studies on Bacillus mycoides, as
potential
probiotic,
on
the
haematological
and
biochemical
parameters
of
Pangasianodon
hypophthalmus
R. KRISHNAN1*, R. RAJENDRAN2, DEVIKA PILLAI2,
S.S. GREESHMA3
1

ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; 2Kerala University of Fisheries and Ocean
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Studies, Kochi, Kerala, India; ICAR-Central Institute of Fisheries
Technology, Kochi, Kerala, India; *dakshinaganga2@gmail.com

T

he
probiotic
activity
of
Bacillus
mycoides was evaluated by its effect
on the haematological and biochemical
factors
of
P. hypophthalmus.
The
experiment was carried out in two groups
(control and treatment) and three replicates.
In control group, probiotic was not applied
in diet but in treatment group, B.
mycoides was administered in feed at a
7
-1
concentration of 10 cells g . In the day
of thirty, 5 blood samples were drawn
from every replicate for biochemical and
haematological
experiments.
Results
showed that B. mycoides addition to diet
had
no effect on erythrocyte
count,
haemoglobin,
haematocrit,
mean
cell
volume
(MCV),
mean corpuscular
haemoglobin (MCH) and mean corpuscular
haemoglobin concentration (MCHC) and
there was no significant difference among
two groups (p>0.05). But the leucocyte
count, percent of lymphocyte, serum total
protein, serum albumin, IgM and lysozyme
of T group was significantly higher than
that of C group (p<0.05), whereas
percent of neutrophile and monocyte of C
group was significantly higher than that of
T group (p<0.05). The results suggest that
B. mycoides can stimulate immune
parameters in P. hypophthalmus.

AH PO 32
Immunostimulatory
activity
of
sulphated
polysaccharides
from
seaweeds and resistance to Aeromonas
hydrophila
in
Oreochromis
mossambicus
V.V. VEENA, E. PREETHAM*

A

quaculture is fast growing food
production industry that contributes
nearly 50% of the annual fisheries
production. The recent expansion of
intensive aquaculture practices has led to a
growing interest in understanding fish
disease, so they can be treated or prevented.
One of the bacterial pathogens in India,
Aeromonas hydrophila, is known to cause a
variety of diseases in fish such as
haemorrhagic septicaemia, infectious dropsy,
tropical ulcerative disease and fin rot leading
to heavy mortality in aquaculture farms.
Sulphated polysaccharides (SPS) are a class
of
compounds
containing
hemi-ester
sulphate groups in their sugar residues. SPS
are abundant in the cell wall of marine algae.
They are reported to have blood
anticoagulant, anti-tumour, anti-mutagenic,
anti-complementary,
immunomodulating,
hypoglycemic, antiviral, hypolipidemic and
anti-inflammatory activities. In the present
study the effect of sulphated polysaccharides
(SPS) from seaweed on the specific and
non-specific immune response and disease
resistance against A. hydrophila was
investigated in O. mossambicus. For this
purpose, fish were fed with sulphated
polysaccharides for 14 days and determined
its non-specific defense mechanism include
phagocytosis,
lysozyme
activity,
lipid
peroxidation assay, NTB assay and its
protein content. The efficacy is also
determined by bacterial challenge and
monitoring specific antibody level. The
present study paves a way for further
experiments in SPS to understand its mode
of action and its use as a feed
addictive/medication to prevent bacterial
infection in O. mossambicus.

Kerala University of Fisheries and Ocean Studies, Panangad,
Kerala, India; *preetham@kufos.ac.in
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AH PO 33

AH PO 34

Isolation of lytic phage against
multidrug
resistant
Salmonella
typhimurium

Biochemical
and
molecular
characterization
of
Aeromonas
hydrophila obtained from disease
outbreak in culture systems

B.U. SUPREETHA1*, S.V SURENDRANATH1,
I. KARUNASAGAR2
1

Karnataka Veterinary, Animal and Fisheries Sciences
University, College of Fisheries, Mangalore, Karnataka, India;
Centre for Science Education and Research, Nitte University,
Mangalore, Karnataka, India; *busupreetha@gmail.com

2

I

solation of lytic bacteriophages of
Salmonella from natural environment was
undertaken. Using standard techniques,
eleven samples were examined for the
presence of Salmonella bacteriophages from
sewage using the laboratory isolates of
Salmonella as
bait.
Total of four
bacteriophages
with
ability
to
lyse
Salmonella were obtained from sewage, an
ecosystem which would allow survival of
phages using the host Salmonella. Isolated
four bacteriophages, designated Phage R, S,
B and P were characterized and all four were
lytic DNA phages. They were propagated in
the laboratory using the respective bacterial
host. Confirmed phages were then tested
against different serovars of Salmonella such
as S. typhi (Multidrug resistant and antibiotic
sensitive), S. paratyphi, S. weltevreden, S.
bareilly, S. newport, S. oslo and S. infantis
for their host range. Of the four Salmonella
phages, two (Phage R and S) exhibited
broad host range. The Salmonella phage
designated as ‘Phage R’ was tested on 68
Salmonella isolates and it was interesting to
observe that it could lyse 61 isolates. The
results demonstrate the ability of phage as a
therapeutic alternative in the successful
management
of
multidrug
resistant
Salmonella.

S.N. SAHOO*, M. ROSALIND GEORGE, K. RIJI JOHN
Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India;
*snsahoo.icar@gmail.com

I

t is widely recognized that Aeromonas
hydrophila infections produce septicemia,
ulcerative and haemorrhagic diseases in fish,
causing significant mortality in both wild and
farmed freshwater fish species that severely
affect the economics of the aquaculture
sector. The descriptions of the complete
genomes of Aeromonas species have
allowed the identification of an important
number of virulence genes that affect the
pathogenic potential of these bacteria. The
present study deals with the biochemical and
molecular characterization of five isolates of
Aeromonas
hydrophila
isolated
from
diseased
Pangasius
(Pangasianodon
hypophthalmus)
fishes
from
Poondi
Reservoir near Chennai in a disease
outbreak during December 2014. The
biochemical characterization of the isolates
was done using standard methods. Further
molecular characterization and confirmation
was done by 16S rRNA primers. The
diversity of virulence genes (Act, Ast, Fla,
Lip, Ela) among the isolates were analyzed
by polymerase chain reaction with target
primers. The pathogenicity of two bacterial
isolates (having multiple virulence factors)
was also tested by injecting koi carps
intraperitoneally (IP) with 0.05 ml of bacterial
suspension in physiological saline. One of
the isolate having four virulence genes (Act,
Fla, Lip, Ela) caused 80% mortality in
challenged fishes within 24 h. The bacteria
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were re-isolated from the kidney of the
moribund fishes. The pathogen was also reisolated after 7 days from the challenge
survived fish.

AH PO 35
Experimental infection of common carp
(Cyprinus carpio Linnaeus) juveniles
with koi ranavirus (Kirv)
D. KAVIARASU, K. RIJI JOHN*, M. ROSALIND
GEORGE, P. SIVASANKAR, P. MAGESHKUMAR
Fisheries College and Research Institute, Thoothukudi, Tamil
Nadu, India; *rijijohn@gmail.com

R

anaviruses are reported to cause acute
systemic infection in fishes and are a
threat to aquaculture. Recently we isolated a
ranavirus from infected koi which was found
to belong to Santee Cooper group of viruses,
which exhibit differential pathogenicity in
various fish species. In order to determine
the
experimental
transmission
and
pathogenicity of koi ranavirus (KIRV) in
common carp, Cyprinus carpio L., an
experimental infection study was performed
using juvenile common carp of mean weight
of 7.59±1cm and 6.54±1g. In the present
study, KIRV was experimentally transmitted
to fish by intraperitoneal inoculation of
infectious dose (50 µl) of the virus having a
-1
6.9
TCID50 ml of 10 . Tissues such as spleen
and kidney of common carp challenged with
KIRV were collected at 3, 10, 17, 24 and 31
dpi for investigation for presence of KIRV by
polymerase chain reaction (PCR), cell culture
assay and histopathological technique. PCR
detected KIRV in pooled samples of kidney
and spleen from experimental group fishes
after 3 dpi, while no positive results were
obtained during sampling periods of 10, 17,
24 and 31dpi. Pooled tissues of kidney and
spleen were processed for virological
examination
using
EPC
(epithelioma

papulosum cyprini) cell line. However, no
cytopathic effect was observed in the cell line
at all time points. The results of
histopathological analysis showed necrosis
and hypertrophy in kidney tubules at 3 and
10 dpi, while no typical pathological changes
were observed in spleen at all time points.
On the whole, the results reveal that there is
no clear pathogenicity in common carp
fingerlings by experimental infection with
KIRV.

AH PO 36
Evaluation of genomic DNA extraction
methods for gut microbiome analysis of
Penaeus (Litopenaeus) vannamei by
high throughput sequencing (HTS)
A. KULKARNI1, A. DEEPIKA1, H. SANATH KUMAR1,
M.K. BEDEKAR1, D.L. CHAPUT2, K.V. RAJENDRAN1*
1

ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; 2College of Life and Environmental
Sciences, University of Exeter, UK; *kvrajendran@cife.edu.in

T

he advent of high throughput sequencing
(HTS)
technology
has
enabled
sequencing of millions of sequences in a
single run, allowing accurate and high
throughput analysis of microbial communities
associated with diverse environments.
However, NGS technology requires that the
DNA extracted from samples are of high
concentration, purity and integrity. Therefore,
selection of a suitable DNA extraction
method is critical and should yield 1.5 – 3 µg
of DNA from the samples with a minimum
-1
concentration of 50 ng µl , evidence of purity
by spectrophotometry, and high integrity on
an agarose gel. In the present study
involving metagenomic analysis of shrimp,
Penaeus
(Litopenaeus)
vannamei,
3
commercially available kits namely DNeasy
Blood
and
Tissue
(Qiagen,
Hilden,
Germany), Tissue DNA extraction kit
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(Macherey-Nagel, Bethlehem, USA), DNAzol
reagent (Thermo Fisher Waltham, USA) and
4 conventional protocols viz., phenol
:chloroform:isoamyl alcohol method, protocol
for DNA from human stool, total nucleic acid
extraction protocol (Hodgson, 2000) and
CTAB/EDTA method of DNA extraction
(protocol developed by the University of
Exerter, UK) were examined for the
extraction of DNA from the stomach,
hepatopancreas and intestine of shrimp for
NGS analysis. The DNA was assessed for
concentration, purity and integrity by
spectrophotometry
and
agarose
gel
electrophoresis. Except for the CTAB/EDTA
method, none of the tested protocols resulted
in genomic DNA of desired quality for MiSeq
- Illumina sequencing. However, when tested
with fish tissues, all the extraction methods
except DNAzol yielded sufficient quantity of
DNA of desired quality. The inability of DNA
extraction kits to yield sufficient DNA from
shrimp gut might be due to either enzymatic
degradation of DNA or the presence of some
inhibitors which compromise the DNA
binding ability of silica columns. The
CTAB/EDTA
DNA
extraction
method
evaluated and standardized in this study is a
reliable and cost-effective method of
extraction of shrimp DNA for metagenomic
studies.

AH PO 37
An emerging pathogen of marine finfish
culture Photobacterium damselae sub
sp. damselae from southeast coast of
India
M. ROSALIND GEORGE1*, K. RIJI JOHN1, M.M.
MANSOOR1, S. EZHIL NILAVAN2, M. PETCHIMUTHU1,
M.S. KAVITHA1
1

Fisheries College and Research Institute, Thoothukudi, Tamil
Nadu, India; 2ICAR-Central Institute of Fisheries Technology,
Kochi, Kerala, India; *rosalindmg@yahoo.com

H

eavy mortality in cage farmed cobia
(Rachicentron
canadum)
in
the
southeast coast of Tamil Nadu occurred
during the summer of 2016 was investigated.
About 60% of the fish died following a few
days of high temperature and low wind in the
coastal region. The fish had an average size
of 27.5 cm length and 200 g weight. The
affected fish had focal erythematous lesions
on the ventral distended abdomen, peritoneal
serosanguinous
fluid
accumulation,
splenomegaly
and
swollen
kidney.
Bacteriological examination of the peritoneal
fluid, kidney and spleen revealed the
presence of Gram negative short rods in
large numbers. The bacteria grew as green
colonies on thiosulphate citrate bile salt
sucrose agar (TCBS). The tissues were also
screened for the presence of nervous
necrosis nodavirus by PCR and cell culture
but did not yield positive result. The bacterial
strains isolated from the tissues were
identified as Photobacterium damselae sub
sp. damselae (Pdd) using API 20 E microbial
identification kit. The species was confirmed
by multiplex PCR for 16S rRNA and urease
gene. Sequence analysis of 16S rRNA
showed 99% homogeneity with P. damselae
subsp. damselae. One of the isolates was
used for the pathogenicity study in sea bass
(Lates calcarifer) fingerlings (4.1 g average
weight and 6.9 cm average length). The
experimental infection was done by
intraperitoneal administration of 50 µl of two
5
dilutions of the culture at 4.2 ×10 and 4.2
3
×10 cfu/fish. The experiment revealed that
the bacteria were highly pathogenic to
seabass and could induce 100% mortality in
36 h. The same bacteria were re-isolated
from kidney sample of moribund fish and
were confirmed as Pdd with API test kits and
16S rRNA sequencing. The isolates were
also screened for the presence of virulence
genes.
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AH PO 38

AH PO 39

Identification and characterization of
Cas6/Cys4 gene and CRISPR regions in
the environmental strains of Vibrio
parahemolyticus

Deciphering the transcriptome of
Pacific
white
shrimp
(Penaeus
vannamei) infected with white spot
syndrome virus (WSSV)

B. PALLAVI*, M. SHEKAR, M.N. VENUGOPAL

A. SWATHI1, V. PREETHY1, K. VINAYA KUMAR1, J.
ASHOK KUMAR1, G. GOPIKRISHNA1, CHRIS
HAUTON2, M.S. SHEKHAR1*, K.K. VIJAYAN1

College of Fisheries, Mangalore, Karnataka, India;
*pallavibaliga1@gmail.com

T

he Clustered Regularly Interspaced Short
Palindromic Repeats (CRISPRs) and the
CRISPR-associated cas genes collectively
represent the adaptive immune systems of
prokaryotic organisms resisting the invasions
occurring through mobile genetic elements,
phages
and
plasmids.
Vibrio
parahaemolyticus is a well known, highly
virulent, pathogen responsible for acute
gastroenteritis
occurring
through
consumption of contaminated seafood. There
is limited information on the CRISPR Cas
systems prevalent in V. parahaemolyticus. In
this study, a preliminary in silico sequence
analysis was undertaken to determine the
variations within the cas gene. Based on our
analysis, we designed PCR primers to detect
a portion of the cas6 gene a proxy for the
type- IF CRISPR cas system as well as for
the CRISPR region in the environmental
isolates of V. parahaemolyticus. A total of 39
environmental isolates were screened for the
presence of the cas6 gene as well as the
CRISPR region of which 12 (38.46%) of the
strains showed the prevalence of cas6 gene,
while CRISPRs were identified in 11 (28.2%)
isolates. The PCR products have been
sequenced and characterized. Further
analysis showed variations in the cas6 gene
sequences and also in the CRISPR spacer
regions. The results of this study will be
discussed.

1

ICAR-Central Institute of Brackishwater Aquaculture, Chennai,
Tamil Nadu, India; 2Ocean and Earth Science, University of
Southampton, Hampshire, United Kingdom;
*msshekhar@ciba.res.in

R

NA-seq was used to compare the
transcriptome profile of WSSV-infected
and healthy P. vannamei. From a total of 216
shrimps, 106 shrimps were infected with
WSSV virus by intramuscular injection with
-1
100 µl of 10 dilution of viral stock containing
7
5.3 x 10 viral copies. The gill tissues from 4
infected and 4 control shrimps each at
different time-points post WSSV infection
were used for estimating the WSSV
replication by qPCR, which revealed a spike
in WSSV viral copy numbers at 18h post
WSSV infection. The total RNA isolated from
gill tissues of the control and infected
shrimps at 18 h post WSSV infection was
used for preparing sequencing libraries.
Sequencing using Illumina HiSeq generated
approximately 41 million paired reads from
control and infected shrimp samples groups.
Quality control step was accomplished using
NGS QC Tool kit v2.3.3 and cutadapt 1.10.
Approximately 32.5 million reads that passed
QC were used to generate a de novo
assembly using Trinity v2.2.0. The assembly
consisted of 2,14,906 transcripts with N50
length of 487 bp and median length of 322
bp. The abundances of transcripts were
estimated using alignment-based tool
‘RSEM’ in Trinity to find differentially
expressed transcripts in infected compared
to control shrimp. These differentially
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expressed transcripts would be annotated
and mapped on to KEGG pathways.

AH PO 40
Evaluation of efficacy of a selected
antibiotic
against
Aeromonas
hydrophila in Indian major carp, Catla
catla (Hamilton, 1822)
N. PINTO1*, G.M. NAIK1, K.M. SHANKAR2, K.B.T.
NAVEEN3, K.S. RAMESH1, P.B. ABHIMAN1, R.P.
SATHISH1, K. RAKESH1

-1

serum and kidney were 0.1 µg g at 16 hr
after cessation of medicated feeding. On the
11th day, concentration of oxytetracycline in
muscle tissue, serum and kidney found to be
-1
0.04, 0.02 and 0.03 µg g , respectively and
on 31st day no detection of residues in all
three samples. In the present study,
concentration of oxytetracycline did not
exceed the maximum residue level (MRL)
th
limit of 0.1 ppm on 11 day of medicated
feeding in both muscle, serum and kidney
and thus safe for human consumption.

AH PO 41

1

Karnataka Veterinary, Animal and Fisheries Science University,
College of Fisheries, Mangaluru, Karnataka, India; 2Veterinary
College, Shimogga, Karnataka, India; 3College of Fisheries,
Guru Angad Dev Veterinary and Animal Sciences University,
Ludhiana, Punjab, India; *pintonevil8@gmail.com

E

fficacy
of
oxytetracycline
against
Aeromonas hydrophila was evaluated in
Indian major carp (IMC) Catla catla. In the
present study, susceptibility of Aeromonas
hydrophila to oxytetracycline and gentamicin
was tested and found that bacterium was
susceptible for both the antibiotics. The
minimum inhibitory concentration (MIC) value
-1
was 0.2 µg mL and for gentamicin it was 1
-1
µg mL . Three groups of fishes were fed with
medicated feed containing oxytetracycline
-1
dihydrate 1, 6.25 and 9.67 g Kg feed. A
dosage of 6.25 g oxytetracycline /kg feed
was found to be effective against Aeromonas
hydrophila in Catla catla. Therefore, fish use
-1
oxytetracycline at a dose level of 6.25 g kg
-1
feed (55 mg kg BW) for effective control of
Aeromonas hydrophila. Healthy fishes were
fed with 6.25 g of oxytetracycline/kg of feed
at the rate of 2 % of body weight for
elimination study. Muscle, serum and kidney
samples were collected at 1, 6, 11, 21 and
st
31 day after the 10 days of medication
period. Antibiotic residual analysis was done
by High-performance liquid chromatography
(HPLC). The maximum concentration (Cmax)
of oxytetracycline was found in muscle,

Multiple
parasitic
infestations
in
freshwater cultured fishes of Moyna,
Purba Medinipur, West Bengal
RAJUBAITHA*, S. PUSPENDU, A.K. BERA, A.
TANUJA, A.K. SAHOO, S.K. MANNA, B.K. BEHERA,
B.K. DAS
ICAR- Central Inland Fisheries Research Institute, Barrackpore,
West Bengal, India; *rajunav@gmail.com

F

isheries activities in Moyna contribute
about one fifth of the net district domestic
product of Purba Medinipur, West Bengal,
the highest among all the district of West
Bengal. The net area available for effective
fish farming in Moyna CD Block during 201314
was
1,425.45
hectares,
giving
approximate annual fish production of 54,310
quintals. In this context, an investigation was
made to identify the parasitic diseases in
freshwater culture area of the block.
Randomly live fishes (Catla catla, Labeo
rohita,
Cirrhinus
mrigala,
Oreochromis niloticus, and Lates calcarifer)
were sampled with cast net from three
freshwater fish culture ponds of Moyna
(22°14’38.83’’N; 87°46’43.66’’E) for isolation
and identification of parasites during January
2017. The investigation revealed that thirteen
and nine numbers of L. rohita and C. mrigala

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 332

th

11 IFAF, November 21-24, 2017, Book of Abstracts

were infested with Thelohanellus spp. which
was identified mostly from gills and caudal
fins of L. rohita and C. mrigala, while
Trichodina was identified from gill scrappings
of only one L. rohita. Range frequency of
myxosporean cyst was 3-12 per host. The
Parasitic
Frequency
Index
(PFI)
of
Thelohanellus spp. infection for L. rohita and
C. mrigala was 17.33% and 12%
respectively. The results revealed that
myxosporean infestation was moderate to
severe as per modified scale of Lightner
1993 during winter. Therefore, farm
management has to be alert to avoid
production losses by employing preventive
and curative measures to control parasitic
disease outbreaks at fish farms.

AH PO 42
Study on cytochemical characterization
of leucocytes in healthy greasy grouper
(Epinephelus tauvina)
S.K. PATRA1, S.K. UDGATA1*, K.C. GEORGE2, K.S.
SOBHANA2, N.K. SANIL2
1

College of Fisheries, OUAT, Rangailunda, Berhampur, Odisha,
India; 2ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *udgatask2002@gmail.com

H

ealthy greasy grouper, Epinephelus
tauvina, collected from wild, of size 50 to
420 g maintained in laboratory were selected
for the study. Blood collected by heart
puncture was used for the preparation of
smear. The smears were fixed in methanol
and were stained with May-Grunwald and
Giemsa solution to find out structural
difference among leucocytes. In another
experiment, the smear were processed and
stained
with
acid
phosphate,
myeloperoxidase, Periodic Acid Schiff (PAS)
and Sudan black B solution to study various
cyto-chemical reactions as per standard
protocol. The slides were then cleared in
xylene, mounted in DPX and observed under

microscope. Photomicrographs of leucocytes
were taken. The smears revealed oval
shaped erythrocytes. The nucleus of
erythrocyte stained pink while cytoplasm
appeared pale eosinophilic. The study on
leucocytes revealed mainly four types of
cells:
the
granulocytes,
large
cells
monocytes, spindle shaped thrombocytes
and basophilic lymphocytes. The percentage
of different leucocytes varied significantly
(p<0.01) in relation to the body weight of the
fish. Majority of granulocytes were unlobed
nuclei or indented nuclei while some were
lobed nuclei. The cytoplasm contained
granules some of which stained mildly
basophilic while others took mild eosinophilic
stain. The cytochemical studies showed
many of these cells were positive for PAS
and peroxidase and stained with Sudan
black. Some were mildly acid phosphatase
positive. Monocytes were very few in blood
smears. They had a large eccentrically
placed nucleus with a foamy or vacuolated
cytoplasm. Occasionally a few granules were
observed in the cytoplasm. The cytoplasm
was mildly positive with PAS and acid
phosphatase. The numbers of lymphocytes
were more in peripheral blood. Two types of
cells were observed. In one type, cell had
large nucleus with peripheral cytoplasm. The
cytoplasm appeared slightly basophilic and
formed a rim around the nucleus. In other
type, the cells appeared small and nucleus
occupied the entire cell. Thrombocytes are
elongated, spindle shaped cells. One pole of
the cell cytoplasm was thrown out into a
point. The differential leucocytes count
observed in the present study varies among
teleosts.
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AV IN 01
Recent advances
fishery products

in

packaging

of

T.K. SRINIVASA GOPAL1, 2*
1

Former Director, ICAR-Central Institute of Fisheries
Technology, Matsyapuri, Kochi, India; 2Professor Chair, Centre
of excellence in Food Processing Technology, Kerala University
of Fisheries and Ocean Studies, Panangad, Kochi, Kerala, India;
*tksgopal@gmail.com

T

he world demand for fish is expected to
exceed all available supplies by the end
of this decade owing to the revolutionary
changes taking place in the dietary habit of
the people from all over the world. As the
production from the capture fisheries is
declining, it is very important to utilize the
harvested catch judiciously. Market surveys,
innovative packaging and eye-catching
advertising strategies are a few of the very
important areas, which ultimately determine
the successful marketing of a new product. A
new appropriate channel would be the super
market chains which procure directly from
the source of supply of the products and
control most of the components of production
and supply chain like packaging, advertising
and retail marketing. Appearance, packaging
and display are all important factors leading
to successful marketing of any new product.
The retail pack must be clean, crisp and
clear and make the contents appear
attractive to the consumer. The consumer
must be given confidence to experiment with
a new product launched in the market.
Packaging requirements change with product
form, target group, market area, species
used and so on. The packaging technology
needs to be evolved with the dynamic
demands from the consumers, which should
be attractive, convenient and adding to the
shelf life of the processed products. In this
paper, a brief account on the various
emerging techniques in packaging of fishery

products will be discussed with emphasis
on modified atmosphere packaging, vacuum
packaging, retort pouch packaging using
flexible films and semi rigid containers,
active/intelligent/smart etc. with emphasis on
advantages and disadvantages of each one
which will help the industries to adopt the
most appropriate technology for a specific
product.

AV IN 02
Emerging technologies for processing
of aquatic food products
G. JEYASEKARAN*
Director of Research, Tamil Nadu Fisheries University,
Nagapattinam, Tamil Nadu, India;
*drjeyasekaran@gmail.com

G

lobally aquatic food is considered as
more healthy and nutritious among the
muscle foods, and aquatic food industry is
more complex. A wide range of processing
technologies being employed in different
food industries, which shall be applied to
aquatic food industries. The technologies
have been evolved rapidly in food processing
particularly in aquatic food sector in response
to several factors affecting food industries to
improve production, support innovation,
reduce and recover waste, assure safety,
increase shelf-life, increase consumption,
and facilitate trade. The aquatic food industry
is increasingly driven towards the production
of new and value added safe products by
adopting innovative processing technologies.
This paper explains the various emerging
food processing technologies particularly the
microwave-assisted (MA) food processing
technologies such as MA-freezing, MAvacuum processing, MA-ohmic heating, MAosmotic dehydration, MA-ultrasonification,
and MA-infrared heating, which shall be
applied to aquatic food sector. Besides that,
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the role and importance of other modern
technologies like high pressure processing,
radiofrequency
radiation,
extrusion
technologies in aquatic food production shall
also be discussed.

AV IN 03
Indian tuna and swordfish:
addition and challenges

Value

S. MATHEW*
Managing Director, M/s Jude Foods India Pvt. Ltd.,
Kanyakumari, Tamil Nadu, India;
*mathews@judefoodsindia.com

I

ndian tuna had a very inferior overseas
reputation over the years. Some brave
steps from certain companies on value
addition of Indian tuna revamped the
reputation and its being widely appreciated
and accepted in the developed world during
the recent past. Indian Tuna industry has
been focusing on canning rather than value
addition. It is only lately that few companies
started paying concentration on value
addition of yellow fin tuna. There are still a lot
of changes needs to be brought out from
harvesting to processing to achieve any
notable progress in value addition. Lactic
acid burn, histamine and hygiene are the
main issues still to be tackled. Jude Foods is
one such company putting in effort towards
value addition by trying to change different
phases in the production to processing. Our
long liners catch live tuna, bleed and gut
them and chill killed on board to arrest the
development of histamine which is main
potential hazard in tuna. The cold chain from
the vessel carried uninterrupted throughout
the value addition process and continuing
chain till the consumer end. Strict quality
control mechanism and individual fish lab
testing for the absence of histamine is the
basement to establish value addition. The

presentation of our consumer friendly value
added products are in the form of steaks,
portions, slices, cubes etc. which are
intended for grilling, frying barbeque etc.
Individual vacuum packed products are
coming in consumer bags as three or four
pieces. Other products from tuna are the
kama, tail meat, scrape meat, eyes and
cheek meat. Value added sword fish steaks,
portions etc are another group of very
delicate products we developed. A very
potential mercury hazard on these products
is checked for its absence by our in-house
laboratory facility. Various reef fishes too
undergoes value addition in attractive
consumer friendly forms by retaining its
unique flavor and freshness using advanced
processing and packing technology.

AV IN 04
Valorization of fish skins
SOOTTAWAT BENJAKUL*
Professor, Department of Food Technology, Faculty of AgroIndustry, Prince of Songkla University, Hat Yai, Thailand;
*soottawat.b@psu.ac.th

D

ue to the increasing demand of fish and
their products, a large amount of
byproducts including skin is generated during
processing such as filleting or dressing.
Those leftovers are considered as low-value
residue and mostly used as animal feeds.
Recently, fish skin has gained increasing
attention as the promising raw material for
production of several value-added products
such as collagen, gelatin, hydrolyzed
collagen as well as biopolymer for
packaging. Products derived from fish skin
can be utilized by a wide range of consumers
without the religious constraint. Prior to
extraction, non-collagenous protein removal,
defatting
and
swelling
process
are
implemented. However, the condition can be
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varied, depending on fish species. Collagen
is generally extracted with the aid of acid,
while pepsin is employed to increase the
extraction efficacy. Collagens obtained are
named as ‘acid soluble collagen’ and pepsin
soluble collagen’, respectively. For gelatin, it
can be manufactured by extraction of swollen
skin using the hot water. The yield and
properties of resulting gelatin are governed
by both intrinsic and extrinsic factors,
including extraction temperature and time as
well as indigenous proteases, etc. The fishy
odor of fish skin gelatin associated with lipid
oxidation is a drawback for application.
Proper pretreatment and drying have been
developed to tackle such a problem. To
further increase the value of fish skin, the
gelatin hydrolysate or so called ‘hydrolyzed
collagen’ has been manufactured, mainly via
enzymatic process, in which the hydrolysis
process is optimized. Hydrolyzed collagen
from fish skin containing active peptides
possesses a wide range of bioactivities,
thereby drawing
attention
from
the
consumers
worldwide,
especially
for
nutraceutical or cosmeceutical purposes.
Therefore, the appropriate technologies are
still required to improve the quality of
products based on fish skin. As a
consequence,
full
utilization
and
sustainability of aquatic resources can be
achieved.

AV IN 05
Value addition of fishery products:
Opportunities and sustainability Issues
from an industry perspective

industry due to the greater realization of
valuable foreign exchange. For a product to
meet the definition of value addition, it must
satisfy several criteria. (a) it has to move up
in the value chain; (b) transformed into a
form which makes it easier for the end
customer to use; (c) transformed into a pack
size that is easier for the end customer to
use; (d) must result in higher margin for the
producer; (e) making a non-utilisable
resource to commercial commodity; (f) ability
to market and sell at substantially higher
rate, based on the superiority of its intrinsic
value like freshness and safety. Value can be
added to fish and fishery products according
to the requirements of different markets.
Generally, in the industry, it is mainly the
buyers who present a requirement for a
particular product. The value added seafood
market is highly dynamic and sensitive. In
India, we are rarely inspired to create on our
own and successfully market a value added
product. To be sustainable in this dynamic
industry, one needs to be creative and
innovative in introducing products in their
own unique style. It is also imperative that,
one needs to follow the consumption pattern
of the end user, the product as well as the
portion size. We need to move a step further
in this line by visiting our end customer, be it
a restaurant or a retail outlet. It is also
important to observe products from our
competitors in different parts of the world. In
this presentation, the untapped opportunities
for value addition of fishery resources and
their sustainability issues from an industry
perspective are discussed

AV OR 01

KENNY THOMAS*
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V

alue addition is the most talked about
word in food processing sector,
particularly in export oriented seafood

Design and development of live fish
carrier
system:
An
ecofriendly
technology for live freshwater carp
transportation for increasing farmers’
income
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A

Live fish carrier system (LFCS) was
developed for short distance (about 80
km) transportation of live table carps for food,
fingerlings for rearing, ornamental fish for
trade, brooders for breeding in hatcheries
and other similar species for conservation,
research and rancing purposes. The system
(battery operated 3-wheeled vehicle) was
devised with water filtration, aeration and
cooling system, ammonia absorbant, watersplash breaker and excreta separator to
maintain good water quality with consistency
for live fish transported in it. The carrier is
constituted mainly with two components i.e.,
the Battery Operated Self-contained Aerating
Vehicle (BOSCAV) and Stackable Aerating
Containers (SAC) or Non-stackable aerating
container (NSAC). In traditional method,
>50% mortality of the carps (Labeo rohita,
Catla catla, Cirrihinus mrigala, Cyprinus
carpio,
Hypophthalmicthys
molitrix,
Hypophthalmicthys nobilis with mean weight
500-2000 g) was recorded for a journey
period of about 4-5 hours, which was
significantly less in new method (<5%). The
requriment of handlers also was just 1
person in new method against 4-5 in
traditional method. Fish to water ratio was
maintained at 1:1 for NSAC (1:2 for SAC) in
new method, while this ratio was 1:3 in
traditional method. Carps were harvested
and kept in hapa for 4-6 hours and BOSCAV
was charged by electricity. Either SAC or
NSAC was mounted in BOSCAV, filled with
clean and fresh pond water (or ground water
from borewell with 1% NaCl), aerationfiltration-cooling assembly was switched on,
live carps loaded in the BOSCAV at
recommended density (15-25 carps/SAC or
100-300 carps/NSAC) and then driven to the
destination. Apperently the system could

reduced drudgery of fishers along with the
handling stresses on fish. Being eco-friendly,
this system can also be used as mobile fish
retail shop and ornamental fish trade for
increasing farmers’ income, as live fish fetch
20-50% more price than their dead
counterparts.

AV OR 02
Microwave vacuum dried mackerel:
Physico
chemical
qualities
and
evaluation of essential oils in inhibition
of lipid oxidation
P. VIJI1*, K.S. SHANMUKHA SAI2, JESMI DEBBARMA1,
B. MADHUSUDANA RAO1, C.N. RAVISHANKAR3
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*pankyammaviji@gmail.com

M

icrowave vacuum drying is an emerging
technology for drying food products. In
the present study, Indian mackerel
(Rastrelliger kanagurta) was dried in
microwave vacuum drier and compared its
physico chemical quality to mackerel dried in
hot air oven. Effect of thyme and rosemary
essential oils on inhibiting lipid oxidation
during drying process was also evaluated.
Brine salted mackerel was given dip
treatment in 0.75% thyme and clove leaf oil
0
and dried in hot air oven (50-55 C) and
microwave vacuum drier (600 W and 600 Hg
mm). Control samples were also prepared by
replacing essential oil solution with potable
water. Moisture content of microwave
vacuum dried (MVD) and hot air dried
samples (HAD) was reduced to 30-32% in
1.2 h and 12 h, respectively. Color and
appearance of uncooked MVD sample was
superior to that of HAD samples.
Rehydration ability and water absorption
index of MVD samples were slightly higher to
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that of HAD samples. HAD sample had more
salt soluble and water soluble protein
nitrogen fraction than MVD sample. Higher
instrumental hardness values were observed
for HAD samples. However, lipid oxidation
was slightly higher in MVD samples
compared to HAD samples with control
having the higher TBARS and PV indices
than essential oil treated samples. As per the
results of PV and TBARS, thyme oil exhibited
better antioxidant effect compared to clove
leaf oil. The study demonstrated that fast
drying can be achieved by microwave
vacuum dryer and it can produce dried fish
having better sensory and comparable
physicochemical characteristics to that of
conventionally dried products.

AV OR 03
Quality attributes of single washed
surimi gels of tilapia as affected by
different washing media
BHARGAVI PRIYADARSHINI, K.A. MARTIN XAVIER,
BINAYA BHUSAN NAYAK, AMJAD KHANSAHEB
BALANGE*
ICAR-Central Institute of Fisheries Education, Versova, Mumbai,
Maharashtra, India; *amjadbalange@cife.edu.in

T

his study was conducted to investigate
the effect of single washing cycle with
different washing media on the quality of
tilapia mince in comparison with the quality of
conventional washed surimi. Experimental
design is as follows (UM; unwashed mince,
CW; conventional washed surimi, T1;
washing with cold water, T2; alkaline saline
solution, T3; calcium chloride and salt
solution). Single washing cycle and different
washing
media
interaction
factors
significantly
affected
the
quality
characteristics including gel strength, texture
profile analysis, whiteness, SDS-PAGE,
fourier transform spectroscopy, differential

scanning calorimeter and scanning electron
microscopy images. From the results, it was
observed that compared to conventional
washed surimi, alkaline saline washed surimi
with single washing cycle exhibited
significantly (p<0.05) higher gel strength of
619.12 g.cm. A higher whiteness value
(72.23) was observed in conventional
washed surimi gels in comparison to other
treated
thermal
gels.
SDS
gel
electrophoresis revealed that myosin heavy
chain band intensity decreased in heat
induced gels, compared to that observed in
mince and surimi due to polymerization of
proteins on setting indicating formation of a
gel matrix. Thermal transition of alkaline
saline
washed
surimi
exhibited
no
endothermic transition, while all other
treatments showed a shift in the transition
peak from surimi to paste. The single
washing cycle with different washing media
promoted the heat induced conformational
transition from α-helix to β -sheet, β -turn and
random coil structures which are positively
correlated with gel strength except for surimi
washed with cold water. Scanning electron
microscopy images showed a fine structure
with an absence of voids and larger strands
appeared which may be due to the
aggregated protein initiated by alkaline saline
washing. Therefore, it can be concluded from
the present investigation that single washing
with alkaline saline treatment yielded good
quality tilapia surimi.

AV OR 04
Protein interactions and their effect on
expansion and oxidative properties of
fish based extrudates modelled by
response surface methodology
MADONNA T. THACHIL1*, B.B. NAYAK, M.K.
CHOUKSEY2, G. VENKATESHWARLU3
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T

he
relationship
between
protein
interactions during extrusion cooking and
physical and oxidative stability of extrudates
were
studied.
Response
Surface
Methodology (RSM) with Central Composite
Design was adopted to investigate the
effects of fish powder, fish oil, moisture and
screw speed on protein interactions, physical
properties and oxidative stability of
extrudates. Soluble proteins from extrudates
were extracted in seven solvent systems to
determine five different states of protein. The
desirable textural properties like expansion
and crispness were found to be improved by
protein interactions through non-covalent and
covalent bonding. The study indicated the
need for critical minimum moisture content
for the formation of efficient protein network
and thereby for a desirable expansion. The
formation of efficient protein network during
extrusion cooking and the occurrence of
undetermined forces in protein followed an
inverse relationship with respect to the
design variables like, fish powder, fish oil,
moisture and screw speed. The study also
revealed that the lipid interacted with protein
network during extrusion when both protein
(fish powder) and lipid (fish oil) are high in
raw material through undetermined forces
and through combination of non-covalent and
covalent interactions.

AV OR 05
Effect of dressing on quality and shelf life
of dried Bombay duck (Harpodon
nehereus) during storage
JITESH B. SOLANKI*, S.M. ZOFAIR, HITENDRA
KUMAR, L. PARMAR, A.R. DODIA

College of Fisheries, Junagadh Agricultural University, Veraval,
Gujarat, India; *jitesh_jeet@yahoo.com

B

ombay duck (Harpodon nehereus) is a
very important marine fishery resource of
India; belonging to family scopiladae.
Consumption of Bombay duck in fresh
condition is limited due to its highly
perishable nature. It is mainly consumed in
dried form and high in demand in coastal
region of state. Sun drying of Bombay duck
without dressing on bamboo scaffolds is the
common traditional method of preservation
on the Gujarat coasts. Improvement in
quality and thereby price can be expected by
applying simple pre-processing fish before
traditional drying method following by proper
packaging. Fresh Bombay duck was
collected from Veraval fish landing centre. In
dressing, gill and gut was removed by pulling
intestine from jaw side. Both (with and
without dressing) Bombay duck samples
were dried under natural sun drying. All
samples were stored in polyethylene bags
after drying for six months. Proximate
composition, microbiological changes and
sensory quality of dried Bombay duck were
analyzed during storage. Based on
proximate composition and total plate count
indicates that dressing in Bombay duck
significantly influenced on quality dried fish.
Sensory attributes (appearance & color,
odour and overall acceptability) scores of
dried fish were significant (p<0.05) reduction
in undress Bombay duck during the storage.

AV OR 06
Isolation and partial characterization of
acid and pepsin-soluble collagen from
the
skin
of
Pangasianodon
hypophthalmus
MD. AMAN HASSAN, K.A. MARTIN XAVIER, SUBODH
GUPTA, B.B. NAYAK, A.K. BALANGE*
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ICAR-Central Institute of Fisheries Education, Versova, Mumbai,
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C

ollagen was extracted from the skin of
vertebral species such as pig and calf of
bovine for industrial application as functional
foods, cosmetics and biomedical materials.
At present alternative to land animals as
source of collagen is extremely desired.
Molecular structure of collagen consists of 3
polypeptides bundled together in a tight triple
helix. In recent years, we tried to extract and
characterize the collagen from the skin, bone
and scales of aquatic animals. In the present
study, extraction and characterization of acid
soluble collagen (ASC) and pepsin soluble
collagen
(PSC)
from
the
skin
of
Pangasianodon
hypophthalmus
were
investigated. The collagen content from the
defatted
skin
of
Pangasianodon
hypophthalmus was found to be increased.
The yield of collagen from skin extracted for
48 h with acid and pepsin enzymes were
10.31% and 7.7% and pH were 4.5 and 4.4
of ASC and PSC respectively. Highest
solubility was found at pH 6 and 7 of ASC
and PSC respectively. No changes in
solubility were observed in the presence of
NaCl up-to 3% (w/v). However, a sharp
decrease in solubility was found in the
presence of NaCl above 3% (w/v). Emulsion
stability index of ASC and PSC were 21.37
and 25.66 respectively. In addition, the
lyophilized collagen resulted in sponge form
and had uniform and regular network
structure, just like calf skin collagen. These
results
suggest
that
Pangasianodon
hypophthalmus skin have potential as an
alternative and supplementary source of
collagen for use in various field.

Evaluation of indigenous breading
materials for developing enrobed snack
from bull’s eye mince
CHINMAYA NANDA, K.A., MARTIN XAVIER*, AMJAD
KHANSAHEB BALANGE, B.B. NAYAK
ICAR-Central Institute of Fisheries Education, Versova, Mumbai,
Maharashtra, India; *martinxavier@cife.edu.in

E

nrobing of fish improves physical as well
as consumer acceptance for low value
fish. The present work was undertaken to
evaluate
three
indigenously available
materials for enrobing the fish cutlet. Fish
cutlets of standard size were molded with the
help of instrument and dipped in
conventional batter mix followed by breading
with indigenous materials like conventional
bread crumbs, pressed rice (Poha) and
vermicelli (1mm Sev). The products were
evaluated for coating parameters such as
pickup, adhesion degree, cooking loss and
frying yield. The coating pickup ranged from
10.95-36% and a maximum pickup was
found with pressed rice. Similarly, the
adhesion degree in pressed rice was 26.47%
which was highest among the three. Cooking
loss was highest with control (conventional
breadcrumb) at 15.92%. After analysing the
frying yield it was found that pressed rice
yielded the maximum at 16.75%. Among the
functional characteristics i.e., volume to a
unit area was found maximum with pressed
rice and the minimum with sev breading.
Browning intensity was highest in sev coated
cutlets while the conventional bread crumbs
and poha showed lowest browning intensity.
Based on the economic aspects and sensory
score, pressed rice was found to be an ideal
material for breading the cutlets prepared
from Bull’s eye mince.
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AV OR 08
Effects of egg white and sodium
ascorbate on gelation properties of
lesser sardine (Sardinella fimbriata)
surimi
SANNA SHAH, S.B. PATANGE*, J.M. KOLI, S.T.
SHARANGDHAR
College
of
Fisheries,
*patange29@gmail.com

S

Ratnagiri,

Maharashtra,

India;

urimi is a stabilized myofibrillar protein
concentrate that has been blended with
cryoprotectants for a longer frozen storage
life. The effects of egg white powder (EWP)
and sodium ascorbate (SA); both individually
and in combination at different levels on the
gelation and sensory properties of gels from
lesser sardine (Sardinella fimbriata) surimi
were investigated. The addition of EWP and
SA affected both the sensory and colour
characteristics of gels prepared from the fish
surimi. EWP was added at 0.5%, 1%, 1.5%,
SA was added at 0.1%, 0.2% and 0.3% and
the combinations of EWP and SA were: 0.5%
EWP with 0.1 and 0.2% SA and 1%EWP
with 0.1 and 0.2% SA. Quality characteristics
of the resulting surimi gel were analysed.
The test samples were tested for gel strength
and whiteness. The addition of EWP
significantly increased the gel strength
(P>0.05) over the values of surimi samples
without EWP. The gel strength values at
0.5%, 1%, and 1.5% were 982 g/cm, 1281
g/cm and 1560 g/cm respectively, which
showed a 20-fold increase over the control
samples (69 g/cm). However, addition of
EWP and SA had no effect on whiteness
(p>0.05) of surimi samples compared to
EWP. Addition of SA at the levels of 0.1%,
0.2% and 0.3% showed noticeably lesser
values of gel strength than EWP. Among the
combinations of EWP and SA evaluated at
0.5% EWP+0.1% SA, 0.5% EWP+0.2% SA,

1% EWP+0.1% SA and 1% EWP+0.2% SA
for gel strength; significantly higher values
were observed for sample with 0.5%
EWP+0.2% SA. There was decrease in gel
strength as the levels of SA increased. The
gel strength values were 72, 89, and 74 g/cm
at SA levels of 0.1, 0.2 and 0.3%
respectively. Therefore, the addition of 0.5%
EWP and 0.1% SA is considered as optimum
level for achieving satisfactory value of gel
strength of lesser sardine surimi.

AV OR 09
Accelerated shelf life prediction models
with correlated error for biochemical
and sensory responses of chill stored
fish
C.G. JOSHY1*, N. BALAKRISHNA2, S. GREESHMA1,
GEORGE NINAN1, C.N. RAVISHANKAR1
1

ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
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T

he present study considered zero and
first order reaction models with equi- and
auto- correlated error structures for
predicting the accelerated shelf life of chill
stored fish. The parameters estimated using
these models were used to compute Q- the
accelerated shelf life prediction quotient. The
models with auto- correlated errors were
fitted to two real time data obtained from the
storage study of Milk fish (Chanos chanos)
and Tilapia (Oreochromis mossambicus) at 0
0
0
-2 C and 10-12 C and found to be more
efficient in predicting the quality attributes
viz: TBA, TVBN, DS, TPC and EBC. The
temperature behavior on the quality
responses for two species of fish was
examined as a case study by combining the
effect of storage time using parametric zero
and first order reactions models.
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AV OR 10
Enzymatic hydrolysis for the selective
extraction
of
surface-active
and
antioxidant hydrolysates from yellowfin
tuna red meat: Optimisation using RSM

having superior surface-active properties
were enzyme-substrate ratio (E/S) of 0.41%
and 30 minutes hydrolysis time with a
desirability of 0.611. Similarly, the optimum
conditions to exhibit the highest antioxidative
properties with a desirability of 0.932 were:
1.28% E/S and 240 minutes hydrolysis time.

U. PARVATHY1*, P.K. BINSI2, C.G. JOSHY2, A.A.
ZYNUDHEEN2, GEORGE NINAN2, C.N.
RAVISHANKAR2
1

Research Centre of ICAR-Central Institute of Fisheries
Technology, Navi Mumbai, Maharashtra, India; 2 ICAR-Central
Institute of Fisheries Technology, Kochi, Kerala, India;
*p.pillai2012@gmail.com

Y

ellowfin tuna (Thunnus albacares) is
globally recognised as a commercial
tuna species that mainly meets the consumer
demand in fresh and canned forms. The red
meat from yellow fin tuna is a major edible
fish by-product. However, it is underutilized
and also has a low commercial value. The
present study was focused on the selective
extraction of surface-active and antioxidant
hydrolysates from yellowfin tuna red meat
based on separate hydrolytic conditions
using papain. Efforts were made to
comprehend the effect of key processing
variables viz., enzyme-substrate ratio (0.251.5%) and hydrolysis time (30-240 mins) on
the protein recovery, surface-active and
antioxidative properties, using RSM with a
central composite design. Single and
combined effects of the variables on the
responses were studied by formulating
thirteen experimental runs. The optimum
conditions for obtaining hydrolysates with
surface-active and antioxidative properties
were derived separately with emphasis on
protein recovery and sensory acceptability.
2
The coefficient of determination (R ) ranged
between 0.73–0.99 indicating the suitability
of the regression model in predicting the
changes in responses under different
variable
combinations.
The
optimum
hydrolytic conditions to get hydrolysates

AV OR 11
Changes in the physical appearance of
selected marine fish (Sardinella albella,
Pennahia anea, Pentaprion longimanus,
Scomberoides lysan) during iced
storage
N. MUDDULAKRISHNA1, M. VEERENDRA KUMAR1,
S.K. PANDA2, B. MADHUSUDANA RAO1*
1

Research Centre of ICAR-Central Institute of Fisheries
Technology, Visakhapatnam, Andhra Pradesh, India; 2ICARCentral Institute of Fisheries Technology, Kochi, Kerala, India;
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C

hanges in the physical appearance,
biochemical and microbiological quality
of four marine fish viz., Sardinella albella
(White sardine), Pennahia anea (Donkey
croaker), Pentaprion longimanus (Longfin
mojarra), Scomberoides lysan (Double
spotted queen fish) during iced storage was
studied. The fish were procured in fresh
condition from Visakhapatnam Fishing
Harbour on the east coast of India. Major
changes in physical appearance at the time
of loss of microbiological quality during iced
storage varied with the fish species.
Scomberoides lysan showed blackening of
gill cover, blackening at the origin of pectoral
fin and the eye sclera turned to yellow;
Sardinella albella showed reddish gill cover;
Pentaprion longimanus lost its silvery white
hue and scales; Pennahia anea showed skin
rapture and gills turned pale red. The Aerobic
Plate Count (APC) crossed 5,00,000 cfu/g
after 4 days, 6 days, 6 days and 21 days of
iced storage of
Pentaprion longimanus,
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Scomberoides lysan, Sardinella albella and
Pennahia anea, respectively. The Total
Volatile Base Nitrogen (TVB-N) exceeded 35
mg/100g after 2 days, 6 days, 8 days and 21
days of iced storage of Pentaprion
longimanus,
Sardinella
albella,
Scomberoides lysan and Pennahia anea.

and nutraceuticals. In addition to that, good
amount of functional properties was obtained
which can be used in the foam, emulsion
formation. Further investigations could be
carried out in the purification of bioactive
peptides from Acetes spp. for nutraceuticals
purposes.

AV OR 12

AV OR 13

Valorisation of paste shrimp (Acetes
spp.) for the production of protein
hydrolysate

Effect of dietary fibres on the functional
properties of heat induced fish gels

D. VIGNAESH, K.A. MARTIN XAVIER*, K.
NAGALAKSHMI, AMJAD K. BALANGE
ICAR-Central Institute of Fisheries Education, Versova, Mumbai,
Maharashtra, India; *martinxavier@cife.edu.in

P

aste shrimp forms major group of by
catch
among
non-penaeid
prawn
landings of India. Commonly it has been
utilized for the preparation of fish meal and
dried
product.
Conversion
of
this
underutilized species for the production of
protein hydrolysate is one of the effective
way of increasing the price or value. The
preparation of protein hydrolysate was done
by enzymatic hydrolysis using alcalase on
which the conditions were optimized through
response surface methodology using central
composite
design
(CCD).
Different
parameters such as degree of hydrolysis,
antioxidant properties and antihypertensive
properties were studied and found to have
efficient biological activities. In addition to
that, functional properties of protein
hydrolysate were evaluated and found to
have
good
solubility,
foaming
and
emulsifying properties proving that paste
shrimp protein hydrolysate could be used for
fortification of food. Therefore, it is concluded
that Acetes protein hydrolysates contain
potential bioactive properties that could be
utilized in the application of functional foods

GEORGE NINAN*, A.A. ZYNUDHEEN
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *george66jiji@gmail.com

D

ietary fibres can be an effective tool in
seafood processing for improving
functional properties of products such as
water binding, gelling, etc. In this study, heat
induced gels prepared from threadfin bream
(Nemipterus japonicus) containing one of the
three types of dietary fibres (wheat fibre, oats
fibre and psyllium fibre) was evaluated with
respect to the functional properties. Dietary
fibre was incorporated at 2% level to the fish
mince. Addition of dietary fiber increased the
water holding capacity of the fish gels. The
cooking yield was significantly higher for oat
fibre incorporated fish gel. Wheat fibre
incorporated fish gels were whiter; however
the hardness and cohesiveness were lower
than oat fibre incorporated gels. The folding
score of oat fibre incorporated fish gel was
significantly higher among the samples.
Among the dietary fibres oat fibre was found
to be the best option as it did not affect the
textural properties when compared to the
control whereas psyllium fibre had a negative
effect on the textural properties of the fish
gels. Sensory evaluation of the samples
indicated that addition of dietary fibre did not
affect the flavour of the fish gels.
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AV OR 14
Indigenous
technology
overview

of

fish
preservation
northeast India: An

RANENDRA K. MAJUMDAR*
College of Fisheries, Lembucherra, Tripura, India;
*drrkmcof@gmail.com

T

he north eastern region of India is known
for its vast natural resources and a
cauldron of different people and cultures, lie
deep in the lap of easternmost Himalayan
hills in northeastern part of India. The
northeast India is home to varied number of
tribal groups (almost 166). Each tribe has
their own distinct culture, which gives them a
unique cultural identity. The region is a
treasure on indigenous knowledge systems
pertaining to agriculture, medicine, food and
natural
resources
management.
The
Northeastern states of India, being the
highest rainfall area of the world, do not
provide a congenial environment for simple
sun drying of fish. Such conditions tempted
them to evolve other methods of fish
preservation like fermentation and smoking
besides simple sun drying. From commercial
point of view most important indigenous
fermented fish products include ‘shidal’,
‘ngari’, ‘hentak’, ‘tungtap’ and ‘lonailish’.
Such processes are normally handed down
from generation to generation and product
quality primarily depends on the experience
of the processor. Proximate analysis of
indigenously fermented fish products of the
region revealed that pH and total titratable
acidity justify their shelf stability at ambient
temperature. The DPPH radical scavenging
activity was estimated from 40 to 80% in
different fermented fish products. Both
essential amino acids and fatty acids were
detected in those products. Coagulase
negative Staphylococcus and lactic acid

bacteria were identified as dominant group in
all the fermented fish products. The
Staphylococci were comprised of 8 species,
namely, Staphylococcus piscifermentans, S.
condiment, S. arlettae, S. sciuri, S. warneri,
S. hominis, S. nepalensis and S. simulans.
Whereas, LAB included species such as
Lactobacillus
plantarum,
Pediococcus
pentosaceus,
Pediococcus
acidilactici,
Enterococcus
faecium,
Enterococcus
faecalis, Pediococcus lolii, Enterococcus
hirae and Enterococcus lactis. LAB has
shown antimicrobial and antibiotic potential
and could be considered as source of
probiotics in such products.

AV OR 15
Marine melanin: Antioxidant and radio
protective properties
P.K. BINSI*, S.K. PANDA, P. MUHAMED ASHRAF,
A.A. ZYNUDHEEN
ICAR-Central Institute of Fisheries Technology, Matsyapuri P.O.,
Willington Island, Kochi, Kerala, India; *binsipk@yahoo.com

M

arine biopolymers are attracting a great
deal of attention owing to their distinct
bioactive
properties.
Among
marine
biopolymers, melanin is unique in several
aspects, as it has many functional sites,
which makes it suitable for varied types of
industrial applications. Melanin was isolated
from cuttlefish ink and modified for specific
applications. Scanning electron microscopic
image of native melanin indicated granules of
melanin
confined
within
melanosome
vesicles. The solubility profile of purified
melanin revealed distinct settling behaviour
at acidic pH, colloidal behaviour at neutral
pH, and complete solubilisation above pH
8.5. Isolated melanin showed broad spectral
absorption in the entire UV range with a
narrow and lower absorption at around 800
nm. FTIR spectra showed characteristic
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peaks of OH, NH, and antioxidant phenolic
groups of melanin pigment. Elemental
composition of melanin was found to be
identical to human skin melanin. The
antioxidant properties of melanin using invitro model assays indicated higher
antioxidant power compared to BHA and
BHT. Hence, antioxidant efficacy was further
ascertained in a model vegetable oil system
(coconut oil), under accelerated storage
environment. The results indicted better
oxidative protection at 0.5%, as confirmed by
fatty acid profile and lower FFA, PV and
TBARS values. Oil containing 1% melanin
showed similar oxidative progress as that of
control samples, during storage. In brief, the
results of present study identifies marine
melanin as a prospective photoprotective
and anti-oxidative moiety suitable for
incorporation
in
cosmetic
and
food
formulations.

form of raw frozen, cooked frozen, IQF etc.
This study is an attempt to reconnoiter the
potentials of better utilization of this species
by development of battered and breaded
products. Quality evaluation and shelf life
studies were conducted for the products
developed from farm caught L. vannamei
under chilled storage. Shrimps were cleaned
in two styles (butterfly and peeled deveined),
and it is battered, breaded, flash fried,
o
packed and stored (2 C). The products were
evaluated for the physical, chemical, sensory
and microbiological quality attributes. There
was a significant decrease in the sensory
scores during storage, and levels of other
quality indices increased significantly for both
the products. The total aerobic plate count
did not exceeded 5 log 10 CFU/g during the
th
15 day of the study. Coated butterfly and
coated P.D. shrimps had a good shelf life of
15 days in chilled storage.

AV OR 16

AV OR 17

Chilled storage studies of coated
products developed from pacific white
leg shrimp (Litopenaeus vannamei,
Boone, 1931) and their shelf life
evaluation

Waste to shelf: A value chain approach
for fishery waste management

M.M. LIJIN NAMBIAR*, A.A. ZYNUDHEEN, S.K.
PANDA, GEORGE NINAN

F

ICAR-Central Institute of Fisheries Technology, Willingdon
Island, Kochi, Kerala, India; *lijin141@yahoo.com

L

itopenaeus vannamei is the most
commonly cultured shrimp in Southeast
Asia and Latin America, standing for over 90
% of total shrimp production. In India, the
total production of vannamei shrimp reached
4,06,018 MT in 2015-16 recording an
increase of 52,605 MT from the previous
year (3,53,413 MT) and contributing about
81% of the total aquaculture production.
Shimps are the major export items in the

A.A. ZYNUDHEEN*
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *zynucift@gmail.com

ish used as human food accounts for
78% of the total fish catch in developed
and developing countries, leaving about 21%
for non-food uses. During processing
operations generally the fillets are retained
while the bulk of product (upto 70%) is
discarded in the form of skins, bones, scales,
viscera, head etc. This indicates, a minimum
of 4 MT of fishery waste has been generated
every year, even though it is scattered in the
domestic and industrial sector. Disposal of
process discard is a major constraint in
seafood industry as these discards are easily
perishable and often invites public resistance
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in view of environmental pollution. Hence,
even though seafood process waste is
identified as a certified resource for many
biological molecules, the processors are
disposing it off at a meagre revenue.
Conversion of fish waste to high value end
products is a wiser option for the industry as
they can potentially generate additional
revenue as well as reduce the cost of
disposal of these process discards. Though,
several protocols for these products have
been developed, the application of the same
in various fields are limited due to various
technological and logistic reasons. Moreover
as primary productivity still remain as a focus
area of our country to support growing
population, seafood process waste can be
considered as an ideal organic source of
nitrogen and minerals for primary as well as
secondary production. Even though, a
number of related technologies are
documented in literature, no dedicated
attempt has been made in the country for
addressing the complete value chain process
covering the point of waste generation to the
point of application. Moreover, assuring the
energy and water efficiency is critical in
ensuring the sustenance of the process in
long run. The present paper addresses the
vital issues and technological constraints,
and possible mitigational measures are
suggested.

AV OR 18
Effect of vacuum packaging and
electron beam irradiation on the shelf
life of Litopenaeus vannamei during
chilled storage
A. JEYAKUMARI1*, L. NARASIMHA MURTHY1, S.
VISNUVINAYAGAM1, U. PARVATHY1, K.S.S. SARMA2,
K.P. RAWAT2, SHAIKH ABDUL KHADER2
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I

n the present study the effect of electron
beam irradiation (0, 2.5, 5.0, 7.5 and 10
kGy) on the quality characteristics of vacuum
packaged headless vannamei stored at
chilled condition (2°C) was assessed by
biochemical,
microbial
and
sensory
evaluation up to 28 days. The total volatile
base
nitrogen,
peroxide
value
and
thiobarbituric acid reactive substances
showed an increasing trend during
storage.Non
protein
nitrogen
content
increased significantly (p<0.05) in control
(547.4 mg%- 641.2 mg%) and 2.5 kGy
treated sample (548.80 mg%-630 mg%).
Texture analysis indicated that sample
treated with 5.0, 7.5 and 10 kGy dose had
lower hardness and chewiness than 2.5 kGy
treated and control. L* value showed a
decreased trend in all the samples during
storage (51.87-13.89). Moreover, b* and a*
value showed a gradual increase during
storage. It was observed that aerobic plate
count was lower in irradiated sample than
control. Similar trend was also observed for
psychrophilic and pseudomonas count.
There is significant (p<0.05) reduction in
lactobacillus count in the irradiated sample
with respect to different doses during storage
than control. Based on the microbial and
sensory analysis control (untreated), 2.5 kGy
th
irradiated sample had a shelf life up to 12
th
day, 15 day, respectively. However, 5kGy,
7.5 kGy and 10 kGy treated samples had a
rd
shelf life upto 23 day.

AV OR 19
Effect of some natural cryoprotectants
on the quality of Japanese threadfin
breams (Nemipterus japonicus) surimi
during frozen storage
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College of Fisheries, Junagadh Agricultural University, Veraval,
Gujarat, India; *bharat_cbg@yahoo.com

T

he effect of shrimp and squid chitosan as
natural cryoprotectant on the proximate
composition, physicochemical and functional
properties of surimi from Japanese threadfin
bream (Nemipterus japonicus) was studied
for 240 days under frozen storage. Effect
was
compared
with
commercial
cryoprotectant
(sucrose,
sorbitol
and
polyphosphate) under the same storage
condition. Minced meat of Nemipterus
japonicus was water leached, strained and
mixed with commercial cryoprotectants like
sucrose
(4%),
sorbitol
(4%)
and
polyphosphate (0.3%) as control and also
treated with 1% (w/w) shrimp chitosan and
1% (w/w) squid chitosan as experimental
treatments. Water leaching resulted in slight
increase in moisture and reduction in protein,
fat and ash content of minced meat. Gel
strength of surimi treated with commercial
cryoprotectant (c), shrimp chitosan and squid
chitosan were found to be 788.80, 820.58
and 816.63 g.cm, respectively. Significant
reduction in gel strength of all the treatments
after 120 days were noted during frozen
storage. Gel strength of surimi added with
shrimp chitosan was found higher than those
of commercial cryoprotectant followed by
squid chitosan at the end of frozen storage
period. pH of surimi slightly decreased
whereas steady increase of TPC was
observed in all the treatments during frozen
storage. Freshness parameters like PV and
TVBN value were found to significantly
(p<0.05) increase but within critical limit.
Higher value was noted in control compare to
other treatments. A significant decrease in
overall acceptability sensory score was
noticed throughout the frozen storage. Initial
sensory score above 8 were rated as
excellent but it was decrease between 150

days to 240 days of storage in all the
treatments. Thus, it was concluded that
shrimp chitosan can effectively be used as
an alternative cryoprotectant to routinely
used sugar, sorbitol and polyphosphate
mixture for stabilization of Japanese
threadfin bream surimi.

AV OR 20
Growth,
yield
and
biochemical
responses
of
cowpea
(Vigna
unguiculata) to vermicompost enriched
with fish silage
S. TANUJA*, S.K. NAYAK, D.N. SARANGI
ICAR-Central Institute for Women in Agriculture,
Baramunda, Bhubaneswar, Odisha, India;
*tanujasomarajan@gmail.com

T

he present study investigates the effect
of use of vermicompost enriched with fish
silage on the growth, yield and biochemical
constituents of cowpea. The soil parameters
of the experimental field were: pH of
-1
5.41±0.06, conductivity 0.05±0.02 (dSm ),
organic carbon 0.38±0.11(%), available
nitrogen 137.67±9.81 (kg/ha), available
phosphorus 40.33±2.52 (kg/ha) and available
potash 132.0±40.04 (kg/ha). The fish silage
enriched vermicompost had a total nitrogen
content of 1.01%, total phosphorus content
0.37%, total potassium 0.903%. The
micronutrient
status
of
enriched
vermicompost was iron 353 ppm, copper
90.48ppm, manganese 298 ppm and zinc
161 ppm. The experiment was laid out in a
randomized complete block design (RCBD)
in three replicates with plot size of 2.0 m×2.0
m each. The treatments were T1 (100 kg
Urea+300 kg Single Super Phosphate/Ha),
T2 (3.33t of fish silage: vermicompost
mixture (1:2) and 300 kg Single Super
Phosphate/Ha), T3 (4.5 t vermicompost+300
kg Single Super Phosphate/Ha). Data of
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growth and yield parameters; plant height,
number of branches, leaf lamina length, leaf
lamina width, number of fruits, length of fruits
and fresh weight of fruits, average yield,
number of seeds/fruit, seed weight and
biomass of plants were taken. Results
showed that cowpea performed best with the
enriched vermicompost in terms of average
yield of fruits (1046.3 g), plant height (114.2
cm), total number of branches/plant (13.4),
weight /fruit (4.41 g), number of seeds/fruit
(10.5), weight of seeds (4.41 g/10 seeds).
The average yield of treatment T2 was
17.96% higher than that of T1. Cow pea
plants given inorganic fertiliser had a better
biochemical profile with higher total
chlorophyll (37.52 mg/g) and carotenoid
(1.497 mg/g) content than the organic
manure treated plants. It was concluded that
enriching vermicompost with fish silage is a
potential option for improving the nutrient
content of the vermicompost, resulting in
higher crop production by converting fish
waste into a useful by product
.

AV OR 21

Effect of high pressure processing on
textural and functional modification in
fish mince based products
K. SARIKA*, J. BINDU, SATYEN KUMAR PANDA, C.N.
RAVISHANKAR
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *sarikacift@gmail.com

T

he volumetric generation of heat energy
inside the food during thermal processing
had direct implication on the freshness and
quality of the food. So the advent of High
pressure processing for microbial inactivation
has been extended towards the development
of new/ improved products with more natural
freshness and taste through textural and
functional modification. The effect of high

pressure processing was studied on fish
mince and mince based products against the
conventional heat treatment. Pink perch
mince was treated at high pressures (200,
400 and 600 MPa) for 10 min and compared
against cooked mince. Gel strength
increased in higher pressures (>200 MPa),
however lost on reheating, whereas 200 MPa
treated gels showed similar gel strength as
that of conventional heat induced after
reheating. When pressure <400 MPa was
applied on mince, no significant loss in
functionality of protein was observed, but
>400 MPa, pressure had similar effect as
cooking. Changes in protein conformation
were minimum at 200 MPa. Cooked and 600
MPa treated ones showed yield viscosity,
due to random aggregation of protein, which
showed thinning behavior on further
shearing. Microbiologically 2-4 log reduction
was achieved in pressure treated samples.
When Pink perch sausages were treated at
high pressure, the pressure induced gels
formed were observed to be softer and
glossier than heat induced gels, with a
maximum microbial log reduction at 600
MPa. The sausage texture was modified to
softer, cohesive and less chewy and
gummier than heat treated one. A similar
textural modification was achieved at 250
MPa
(10
min),
when
microbial
transglutaminase was used. A better quality
retention and increased shelf life was
observed in other mince based products like
fish balls and fish ham when high pressure
processed at 400 & 500 MPa for 15 min.

AV OR 22
Outlining the metabolic versatility of a
commercial
waste
composting
consortium to find its lacuna for fish
waste management
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T.G. SUMITHRA*, K.J. RESHMA, ALAN ANTONY,
ANUSREE V. NAIR, SHINOJ SUBRAMANNIAN, P.
VIJAYAGOPAL
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *sumithravet@gmail.com

E

ffective and sustainable management of
fish waste produced in markets and
processing industries, is a major challenge
faced
by
the
coastal
communities.
Composting is an environment friendly
method for fish waste disposal, and for the
production of valuable organic fertilizers.
However, quality of compost depends on the
use of proficient microbes to mediate the
bioconversion processes. Accordingly, as a
first step in developing a competent fish
waste composting strategy, suitability of a
commercial organic waste composting
consortium
was
tested
through
microbiological profiling. For this, various
selective media were used for isolation of
microbes involved in waste degrading
activities such as producers of hydrolytic
enzymes viz. amylase, cellulase, chitinase,
lipase and protease, ammonia oxidizing
bacteria (AOB), organic and inorganic
phosphate solubilisation bacteria (PSB),
nitrite oxidising bacteria (NOB) and sulphur
oxidizing bacteria (SOB). Representative
isolates were quantitatively evaluated for
each activity. The order of relative
abundance of enzyme producers was
protease>lipase>chitinase>cellulase>amylas
e. There were potential producers for all
enzymes with highest enzymatic index as
1.8, 2.9, 1.5, 1.8 and 1.0 respectively. Four
isolates were efficient for denitrification.
Highest organic and inorganic phosphate
solubilisation efficiency was 2 and 7
respectively, evidencing the presence of
highly efficient inorganic PSB and medium
efficient organic PSB. Despite the presence
of some AOB, NOB and SOB, their efficacy
was
less.
Potential
isolates
were
characterized as Lysinibacillus xylanilyticus,

Halotalea sp., Bacillus oryzaecorticis,
Cronobacter
condimenti
and
Bacillus
megaterium. As fish waste is rich in nitrogen,
sulphur and organic phosphorus, presence of
efficient AOB, NOB and organic PSB can
improve the quality of final compost.
Similarly, exclusion of denitrifiers can avoid
the loss of nitrogen during composting.
Consequently, while there were efficient
organic matter degrading enzyme producers,
absence of efficient AOB, NOB, organic PSB
and presence of denitrifiers recommends an
improvisation of the evaluated consortium
before application in fish waste composting.

AV OR 23
Shelf life studies of seaweed based
extruded snacks coated with different
flavour-oil combinations at different
storage environments
S. SREEJITH*, J. BINDU, GEORGE NINAN
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *ssreejith1985@gmail.com

T

hree different flavours (chat masala,
tomato and pudina flavours) were coated
at 15% (w/w) to the brown seaweed
(Sargassum wightii) enriched rice-corn based
extruded snack which were prepared under
optimized
extrusion
conditions.
The
respective flavours were coated by dusting to
dried extruded snacks along with sunflower
oil spray at 3 levels (5%, 10% and 15%
(v/w)). The coated products were packed in
metalized polyester-polyethylene laminated
pouches with nitrogen gas flushing. A
storage study was conducted at ambient
o
o
(27 C, 64% RH) and accelerated (37 C, 97%
RH) storage conditions. The samples were
th
th
th
th
analyzed on 0 , 30 , 60 and 90 days.
Among the nine different flavour-oil
combinations,
brown
seaweed based
extruded snack coated using 15% chat
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masala flavour dusted along with 10%
sunflower oil was found to have maximum
storage stability at ambient and accelerated
storage environments. The chat masala
flavour coating was found to mask the
undesirable seaweed flavor at the end of
storage study. The quality as well as sensory
attributes of the product after 90 days of
storage at ambient environment was
satisfactory. The moisture content, free fatty
acid content and peroxide value of the
product at the end of 90 days storage period
in ambient conditions were 4.3%, 0.9 as %
oleic acid and 0.3 meq02 respectively. There
was a significant increase in hardness and
moisture content in the products stored in
accelerated conditions after 60 days.

AV OR 24
Impact
of
commonly
used
antimicrobials on the protein content
and shelf-life of fish steaks under
freezing condition
PRIYAM SHARMA*, BIBHA CHETIA BORAH, ANANTA
SAIKIA, PRANATI DAS, PRANAB DUTTA, RUNIMA
SARMAH
Assam Agricultural University, Jorhat, Assam, India;
*sharmapriyam625@gmail.com

F

ish is an integral part of the diet of 95100% population of the different states of
the NE Region. Good quality fish is however
not available throughout the year in the
Region to meet the demand of people.
Processing of raw fish to make it pan-ready
is also time-consuming and not convenient
for consumers particularly for the urban
areas where the people are leading a very
fast paced life. The present investigation was
carried out to study the impact of commonly
used antimicrobials on the protein content as
well as the shelf life of fish steak developed
from Catla fish. The work was conducted at

Fisheries Research Center and Department
of Biochemistry and Agricultural Chemistry,
Assam Agricultural University, Jorhat, during
2016-2017. Catla fish steaks were treated
with salt, turmeric and vinegar in different
combinations viz. dry salt (T1), vinegar (T2),
salt + turmeric ( T3), salt+ turmeric+ vinegar (
T4) vacuum packed, sealed and stored for a
period of 21 days at -18°C. A control set was
kept without any preservative under vacuum
packed and freezing condition .Out of the
different treatments, T4 was found the best
treatment on the basis of protein content
ranging from 19.78±0.60% to 20.58±0.99%
th
at different days interval i.e. 1st day, 7 day,
th
st
14 day and 21 day of storage. From the
findings of the study a technically viable
protocol for commercial production of ‘readyto-cook’ protein rich fish steaks by treating
with commonly used antimicrobial agents,
that is marketable and usable up to 21 days
of storage, can be developed for commercial
production
and
development
of
entrepreneurship.

AV OR 25
Effect of severing skeletal muscle at
different stages of rigor on physical and
chemical quality of white shrimp
Litopenaeus vannamei during frozen
storage
TARIQ HUSSAIN BHAT1*, MITHILESH KUMAR
CHOUKSEY2, AMJAD KHANSAHEB BALANGE2,
BINAYA BHUSAN NAYAK2
1

Faculty of Fisheries, Sher-e-Kashmir University of Agricultural
Sciences and Technology of Kashmir, India; 2ICAR-Central
Institute of Fisheries Education, Mumbai, Maharashtra, India;
*tariqbhatt@gmail.com

muscle by beheading at different stages of
Irigor
on the quality of pacific white shrimp
n this study effect of severing skeletal

Litopenaeus vannamei during frozen storage
for a period of six months was investigated
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by physical,
chemical
and
sensory
evaluations. Moisture content, NPN and
Sarcoplasmic protein showed a decreasing
trend, whereas total protein content
increased in all the treatments during frozen
storage. pH values showed an increasing
trend during the storage study in all the
treatments. TMA-N, TVB-N, Peroxide value
and Thiobarbituric acid value showed
increasing trends in all the treatments during
the storage study, however all the values
were well within the acceptable limits. There
was a significant decrease in the hardness,
cohesiveness springiness and chewiness in
all the treatments during the storage. The
final lower value of hardness was recorded in
T3 indicating that serving of skeletal muscle
in pre-rigor stage resulted in the better
textural properties. Values of a* and b*
showed a decreasing trends during storage
indicating greenish and bluish colouration.
Colour parameters showed significant
differences (p<0.05) as storage progressed.
Sensory score showed a decreasing trend
with the storage reaching to the final value of
6.38. However the shrimps were still
acceptable six months of storage supported
by the sensory score. Lack of significant
differences among different treatments
indicate that initial differences in quality due
to severing of skeletal muscle in different
stages of rigor, get neutralised during the
length of storage.

AV OR 26
Drying
characteristics
(Metapenaeus dobsoni)
dryer

of
shrimp
in electrical

D.S. ANIESRANI DELFIYA*, P.V. ALFIYA, S. MURALI,
MANOJ P. SAMUEL
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *delfy.lenin@gmail.com

D

ried shrimp is one of the most important
high value fishery products and it is
commonly dried in open sun for 3 to 5 days.
Drying of shrimps in a closed chamber is the
best approach to avoid contamination by
dust, dirt, birds, animals and spoilage due to
rain, wind, moisture which are associated
with open sun drying. In this study, an
electrical cabinet dryer is used to investigate
the drying characteristics of shrimp
(Metapenaeus dobsoni). Shrimps were dried
from the initial moisture content of 79–80%
(wb) to the final moisture content of 38–40%
(wb). Experiments were carried out at the
0
drying air temperature of 55 C and the air
velocity of 0.8 m/s. Moisture content of
shrimp was decreased with drying time and
drying process occurred at falling rate drying
period.
Drying
rate
was
decreased
continuously with drying time. Moisture ratio
vs drying time graph has been plotted and
various drying models were fitted for
describing the drying kinetics of shrimps in
electrical dryer. Drying models were
2
compared by calculating R , root mean
square error and p values to obtain a best fit
model which gives better agreement to the
drying data.

AV OR 27
Study of drying characteristics of Indian
mackerel (Rastrelliger kanagurta) in
CIFT solar-electrical hybrid dryer
S. MURALI *, MANOJ P. SAMUEL, K. SATHISH
KUMAR, V.A. MINIMOL
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *muralibte21@gmail.com

F

resh Indian mackerel (Rastrelliger
kanagurta) was thoroughly washed,
eviscerated, cut into butterfly style and salted
overnight with dry salt (salt : fish, 1:3). The
salted mackerel was dried in a solar-
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electrical hybrid dryer at the air temperatures
of 45–55°C, relative humidity of 66–80%, and
air flow rate of 0.60–0.80 m/s. The solar
radiation
ranged
between
86
and
2
750 W/m during the time of experimentation.
To maintain the optimum drying temperature,
supplemental heating was provided by two
electrical coils of 1500 W each in addition to
the solar heat energy. The initial moisture
content of the salted mackerel was 61.5%
(w.b.) and reduced to the final moisture
content of 31.8% (w.b.) during drying. Drying
curves like Moisture content vs Time, Drying
rate vs Time and Moisture ratio vs Time were
plotted. The moisture content was gradually
decreased with drying time and taken 8hrs
for complete drying. The entire drying
process was observed to be occurring under
falling rate drying period. The dried mackerel
fish was evaluated for various quality
parameters and observed to be within the
acceptable limit. Various drying models were
applied and the coefficients of determination
2
and
constants
(χ2 value,
(R )
and RMSE value) were evaluated by nonlinear regression to estimate the drying
curves of dried mackerels.

AV OR 28

discharge huge quantity of wash water to the
environment as waste, which contain several
bioactive compounds such as lipid, protein
and peptides. The present study was
intended to analysis the extractability and
quality of lipid from surimi wash water using
different extraction process viz. heat
extraction and Bligh and Dyer method. The
quality of lipid extracted by the above
methods was evaluated by free fatty acid,
peroxide value, anisidine value and totox
value analysis. The higher yield was reported
in heat extraction method. Heat extraction
showed adverse quality changes compared
to Bligh and Dyer method and it might be due
to the high processing temperature which
causes lipid oxidation. In fatty acid analysis,
heat extracted lipid showed the high content
of saturated fatty acid compared to
unsaturated Fatty acid. Palmitic Acid was the
major saturated fatty acid which occupies
56.9% of total saturated fatty acid. The most
abundant unsaturated fatty acid was
Docosahexaenoic acid (DHA), about 25.9%
of total unsaturated fatty acids. EPA reported
12.2% of total unsaturated fatty acid.

AV OR 29

Quality evaluation of lipid from Itoyori
surimi wash water: A comparative study
on different extraction process

Biochemical quality of frozen cuttlefish
(Sepia pharaonis, Ehrenberg 1831)
treated with food grade commercial
chemicals

V. RENUKA1*, A.A. ZYNUDHEEN2, G.K. SIVARAMAN2,
C.N. RAVISHANKAR2

M. MURUGANANTHAM*, D.K. VIKAS, D. SUKUMAR,
M. MUTHU ABISHAG

1

Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India;
*julietmuruganantham@gmail.com

Veraval Research Centre of ICAR-Central Institute of Fisheries
Technology, Veraval, Gujarat, India; 2ICAR-Central Institute of
Fisheries Technology, Kochi, Kerala, India;
*renukavi@gmail.com

T

he disposal of fish processing waste is
the major issue due to the negative
environmental impact. Hence the utilization
of fish processing waste in an efficient way is
gaining
importance.
Surimi
industries

C

ephalopods (including cuttlefish) are
highly perishable like fishes and
crustaceans and hence, require suitable
treatment to maintain the quality for export.
However,
the
information
on
the
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effectiveness of chemicals being used in the
industry is limited. Keeping this in mind, an
attempt was made to study the improvement
in biochemical quality of frozen cuttlefish
(Sepia pharaonis) upon treatment with
certain imported food grade chemicals
(Hidratech_4A and Whitech_3). Dressed
cuttlefish were treated with two chemicals
Hidratech_4A (0.4%) and Whitech_3 (0.25%)
dissolved in chilled freshwater and chilled
saltwater. Chilled cuttlefish not treated with
any chemical served as control. Cuttlefish
were then quick frozen at -40ºC in contact
plate freezer and stored at -18±1ºC. Samples
were tested after pre-processing, treatments
and freezing and during cold storage at
monthly intervals for 7 months. The
biochemical quality evaluation included
moisture, protein, fat, ash, pH, TMA-N and
TVB-N. Study revealed a better quality of
treated samples than control. In general,
biochemical quality of cuttlefish treated with
fresh water was better than the one treated
in salt water and control.

AV OR 30
Development of an ethnic ready-to eat
fish product ‘Ah-eemo’ from Indian
mackerel (Rastrelliger kanagurta) and
its quality characteristics
DEVANANDA UCHOI*, HANJABAM MANDAKINI DEVI,
S.K. PANDA, PANKAJ KISHORE, GEORGE NINAN,
ANUJ KUMAR, K. ELAVARASAN, C.O. MOHAN
ICAR-Central Institute of Fisheries Technology, Willingdon
Island, Kochi, Kerala, India; *uchoidev514@gmail.com

A

h-eemo is an indigenous dish of Tripura
prepared from small (freshwater)
fishes. The fish is wrapped with banana leaf
and steam cooked or sometimes by burying
it under heap of ash (burned firewood)
followed by burning fire over it. The product
needs to be consumed within a short period

of time after preparation. Therefore, the
objectives of the present work were to
improve the method of preparation and to
extend the shelf life of Ah-eemo without
losing its organoleptic characteristics and
nutritional quality. Ready-to eat (RTE) Aheemo was prepared from Indian mackerel
(Rastrelliger kanagurta) by improving the
methodology.
Polyester
polyethylene
laminate (PES-PE) pouches were selected
as a packaging material to contain the
wrapped fish. The packaging was performed
at 93% vacuum. Optimized cooking time and
temperature were 35 min and 98ºC with
reference to organoleptic properties. A
refrigerated (2-4ºC) storage study was
carried out to evaluate the shelf life of the
product. Colour & texture, microbial load and
biochemical properties such as lipid
peroxidation products and nitrogenous
compounds have been analyzed. Effect of
cooking on protein fractions of ‘Ah-eemo’
was studied. SDS-PAGE confirmed no
significant change in major protein fractions
during the process of cooking. Microbial load
of fresh mackerel and Ah-eemo were 5.94
log cfu/g and 2.83 log cfu/g respectively.
Comparative study of fatty acids profiles for
fresh mackerel, marinated mackerel and Aheemo samples were carried out during the
storage period. Significant difference in
MUFA content were observed in fresh
mackerel and Ah-eemo samples. But
unlikely, PUFA content showed least
variation throughout the study period. EPA
and DHA content of Ah-eemo varied from
6.81- 9.36% and 19.98-22.66% respectively.
Hence, a hygienic and nutritious RTE Aheemo with a shelf life of 30 days under
refrigerated storage was achieved by the
improved methodology.
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AV OR 31
Development of ready to eat Indian
mackerel curry (Rastrelliger kanagurta)
in semi rigid containers using water
spray retort
AMMU DINAKARAN*, C.O. MOHAN, SATYEN KUMAR
PANDA, C.N. RAVISHANKAR, T.K. SRINIVASA
GOPAL

N and TMA values were 14 mg% and 1.4
st
mg% respectively in the 1 month which
increased to 34.7 mg% and 14.05 mg%
th
respectively in the 14 month of storage. The
product was accepted by the sensory panel
upto a period of 14months with an overall
st
acceptability score of 8.5 during the 1
th
month, which decreased to 4.5 in the 14
month.

AV OR 32

ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *ammu.dinakaran@gmail.com

A

study was conducted to develop ready
to eat Indian mackerel curry in semi rigid
containers having very good barrier
properties. The effect of thermal processing
on the shelf life of the product was
investigated. The ready to eat Indian
mackerel curry was processed in a still water
spray retort to an F0 value of 8.94 minutes.
Heat penetration characteristics were studied
from the time temperature profile obtained
during processing. The recorded data was
analyzed and heat penetration data were
plotted on a log paper with temperature
deficit (retort temperature–core temperature)
against time. Lag factor for heating (Jh),
slope of the heating curve (fh), initial
temperature deficit (I), final temperature
deficit (g), time in minutes for sterilization at
retort temperature (U) and lag factor for
cooling (Jc) were determined. The Ball’s
process time (B) and total process time (T)
was determined. The thermally processed
mackerel curry was stored at ambient
temperature (28±2°C) and analysed for
changes in biochemical, textural and
sensorial characteristics for a period of 14
months. Microbiological analysis performed
showed that the product was commercially
sterile. The biochemical parameters like
TVBN, TMA, and TBA showed an increase
during the period of storage but was within
the limits for 14 months of storage. The TVB-

Shelf life extension of tuna fillets by
gelatin and chitosan based edible
coating incorporated with clove oil
SATHISH KUMAR KANNAIYAN1, CHRISOLITE
BAGTHASINGH2*, SUGUMAR GOPALRAJAN3,
VENKATESHWARLU GUDIPATI4
1

ICAR-Central Institute of Fisheries Technology , Kochi, Kerala,
India; 2Institute of Post Graduate Studies, Chennai, Tamil Nadu,
India; 3Fisheries College and Research Institute, Thoothukudi,
Tamil Nadu, India; 4Indian Council of Agricultural Research, New
Delhi, India; *chrisolite.b@gmail.com

B

ioactive edible coating (BEC) solutions
were prepared from gelatin (1%) and
chitosan (1%) incorporated with different
concentrations of clove oil (1-5%) and
evaluated as a natural preservative for
improving the shelf life of tuna fillets. The
antibacterial activity of the BEC solution was
tested against 11 fish spoilage and fishborne bacteria by agar well diffusion method
and minimum inhibitory concentration (MIC)
and minimum bactericidal concentration
(MBC) were determined. Gram positive
bacteria were susceptible than gram
negative bacteria. Among all the tested
bacteria, B. cereus and S. aureus were the
most sensitive to BEC solutions. Changes in
APC, TBARS, TVB-N and sensory values
were studied in tuna fillets dipped in BEC
solutions with different concentrations viz.
1% acetic acid, 1% chitosan (C), 1% gelatin
+ 1% clove oil (GC), 1% chitosan + 1% clove
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oil (CC), 1% gelatin + 1% chitosan + 1%
clove oil (GCC) and fillets without dip
treatment was considered as control and
stored under refrigerated condition (4°C). Dip
treatment of BEC solutions significantly
delayed the rate of microbial spoilage and
extended the shelf life of tuna fillets by six
days during refrigerated storage. Solutions
incorporated with clove oil, especially fillets
treated with 1% gelatin + 1% chitosan + 1%
clove oil (GCC) solution had better in-vitro
antimicrobial
properties
and
showed
excellent preservative action on tuna fillets.
The BEC solutions incorporated with clove oil
demonstrated its potential as an excellent
natural antibacterial agent which can be used
as an effective alternative to synthetic
antibacterial agents.

prices for different Pangasius products reflect
consumer preferences. Basa is the preferred
imported variety of Pangasius due to a mild
to sweet flavor, whiter meat color and
somewhat flaky cooked texture. Also there is
a great scope to increase the fish
consumption by developing different variety
of some more innovative value added readyto-eat, ready-to-cook ‘convenience’ fish
products. Demand for convenience products
has increased due to social and cultural
changes in recent years. The waste material
of fish on proper processing has several
applications. This paper focuses on different
types of value added products prepared from
Pangasius fish.
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P

angasius catfish is one of the world’s
fastest growing species in aquaculture.
The industry has expanded in terms of both
production and trade. It is now traded to well
over 100 countries worldwide including
India. The fish farmers practicing aquaculture
have expressed that the cost of inputs have
raised considerably and proportionately price
of the produced pangasius fish has gone
down leading to reduce in profit margin.
Market demand and associated product
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I

n the traditional method of preparing fish
soup powder, cooked fish meat is blended
with all other ingredients and the resulting
paste-like mass is dried in a drier. The pastelike nature of the blended mass hinders both
heat and mass transfer during drying besides
being difficult to spread due to its highly
viscous nature. Co-drying; a process in
which wet ingredients are mixed with other
dry ingredients vastly increases the surface
area for drying, lowers the initial moisture
content and enables the drying to be carried
out at much lower temperatures. The drying
time is reduced with consequent savings in
energy and yield is improved, besides
imparting superior flavour and viscosity to the
final product. Process details as well as
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storage studies of the soup powder prepared
by co-drying are presented and compared
with the traditionally prepared fish soup
powder.

forming ability as revealed by temperature
and frequency sweeps.
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Development
of
polylactic
acid/nanoclay films for packaging of
mahi mahi fish (Coryphaena hippurus)
fillets at low temperatures

Setting and gel forming ability of
natural actomyosin (NAM) isolated from
threadfin bream fish meat
B.U. SUPREETHA*, S.V SURENDRANATH
College of Fisheries, Karnataka Veterinary, Animal and Fisheries
Sciences University, Mangalore, Karnataka, India;
busupreetha@gmail.com

I

n the present investigation natural
actomyosin (NAM) has been isolated from
fresh threadfin bream meat and its setting
and gel forming ability have been assessed
2+
using small strain tests. The Ca -ATPase
enzyme activity of NAM was 8.28 μmol Pi/g
meat/min and the free-SH content of NAM
was found to be 1.94 mM-SH/g meat. The
electrophoretic mobility under reduced
condition revealed the number of protein
subunits in the given molecule. As myosin is
the oligomeric protein (5-6 subunits) and
actin is dimeric (2 subunits), as reasonably
expected 7-8 bands in the SDS-PAGE
pattern were witnessed. The setting and gel
forming ability were monitored by Controlled
Stress Rheometer (CSR) under oscillatory
mode. The increase in storage modulus (G’)
values with setting time was observed and at
the end of 45 min, G’ registered a value of
1.92 Pa. The elastic component (G’ maxima)
was almost doubled in the temperature
sweeps of set actomyosin. The frequency
sweeps of thermally induced gels obtained
from unset natural actomyosin registered a
slope of the regression of G’ value was 0.118
while that of set actomyosin recorded the
value of 0.115. The present study reveals
that setting has a positive effect on the gel
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B

iodegradable films were manufactured by
uniformly dispersing nanoclay (NC) in a
polylactic
acid
(PLA)
matrix
using
polyethylene glycol (PEG-400) as a
compatibilizer. Montmorillonite (MMT) was
the nanoclay used and 0.5%, 1% and 2%
(w/w) MMT was separately compounded with
PLA and PEG in an extruder for uniform
mixing. The compounded mixtures were then
made into films using a blown film monolayer
machine. The interaction between the
PLA/NC and PEG affected the tensile
strength and the heat sealing properties of
the films which showed a decreasing trend
with increase in NC content. Surface
morphology of the films characterized by
SEM also exhibited the differences. The
PLA/nanoclay films at 0.5 and 1% showed
superior barrier properties against water
vapour and oxygen transmission when
compared to neat PLA films and LDPE films.
Similarly, moderate antimicrobial activity was
observed against aerobic bacteria with
PLA/nanoclay films. Efficiency of the
developed films for storage of fishery
products was determined by packing mahi
mahi fish (Coryphaena hippurus) fillets and
their
microbial
and
biochemical
characteristics were evaluated during chilled
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storage (2±1°C) conditions. Biochemical
parameters like pH. thiobarbituric acid value,
peroxide value, free fatty acid, total volatile
base nitrogen and aerobic plate count were
determined.
Study indicated that the
microbial and biochemical quality of fish
packed in different PLA/NC film were
superior to LDPE and virgin PLA films.
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T

the storage. TBARS values presented an
increasing trend during the storage of shrimp
and the rate of increase of TBARS value was
more in AP sample. Based on the sensory
score, the shrimps packed with OA and VP
were acceptable up to 15 and 12 days,
respectively whereas the shelf life was only 9
days for AP sample. Results of the current
study indicate that reduced O2 packaging
atmosphere positively influences the quality
and shelf life of chilled stored shrimp by
restricting the presence of O2 inside the
package.

he objective of the current study was to
assess the effect of different packaging
atmosphere (air, vacuum, and oxygen
absorber) on the keeping quality of whole
Parapenaopsis stylifera, commonly known as
‘karikkadi shrimp’, during chilled storage
o
(2 C). Fresh karikkadi shrimp after washing
in potable water was divided into 3 sets and
nylon-ethylene
vinyl
alcohol
(EVOH)polyethylene multilayered film was used to
pack all the 3 sets of shrimps. Fresh shrimp
had moisture and protein contents of 77%
and 20%, respectively. Within a day, the O2
absorber, ZPT 200 EC reduced the
percentage of oxygen inside the package to
less than 0.01%. During storage, there was
a significant difference (p<0.05) in the count
of mesophilic and psychrotrophic bacteria of
all the three samples and shrimp packed with
O2 absorber (OA) had lower values
compared to vacuum (VP) and air packed
(AP) samples. The count of Pseudomonas
spp. was higher in AP than the reduced O2
packed samples (VP and OA), throughout

Encapsulation of dietary fish oil and its
incorporation in bread
K. NARSAIAH*, PRAVEEN KUMAR DIKKALA
ICAR-Central Institute of Post- Harvest Engineering &
Technology, Ludhiana, Punjab, India; *knarsan@gmail.com

L

ipids from fish are important because of
their health benefits associated with high
levels
of
long
chain
omega-3
polyunsaturated fatty acids (PUFA) like
Eicosa
pentaenoic
acid
(EPA)
and
docosahexaenoic acid (DHA). These plays
an possible role in foetal and early childhood
development and improved cognition and
provides protection against various cancers
in human cell lines and have a potential to
improve cardiovascular and mental health.
Decreased rates of cardiovascular diseases
have been noted in populations with high fish
consumption. The consumption of omega-3
poly unsaturated fatty acids in diet is low and
alternative ways for the incorporation fish oil
are being explored. Supercritical fluid
extraction (SFE) has become an attractive
technology for obtaining high quality fish oil
and also some by-products from fish.
Technologies such as microencapsulation
extends the shelf-life of fish oils, offering
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practical solutions for oxidative stabilization
and improved delivery of oils from fish in food
products. Encapsulation also masks the
undesirable smell of fish oil and enables it to
smoothly blend in to product. Emulsions of
fish oil, garlic oil and their combination were
prepared using high pressure homogenizer.
These emulsions were encapsulated in
alginate to produce microcapsules using cost
effective microencapsulator developed at
ICAR-CIPHET. Functional bread developed
with fish oil microcapsules has better
oxidative
stability
than
bread
with
unencapsulated oil. Further the functional
bread developed with fish oil plus garlic oil
microcapsules has better oxidative stability
than bread with fish oil microcapsule. There
is no significant difference in sensory
parameters of functional bread developed
with microcapsules in comparison with
control bread.
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P

resent study was undertaken to improve
the utilization of sardine (Sardinella
longiceps) head waste (SHW) through
enzymatic hydrolysis. The hydrolysis of SHW
was carried out using papain for 90 min at
50°C. The degree of hydrolysis achieved was
18.24% and SDS-PAGE revealed the
presence of peptides in the hydrolysate with
the molecular weight range of 24–less than
14 kDa. The SHW hydrolysate had a protein

content of 77.21%. The sardine head waste
protein hydrolysate (SHPH) was more of
white in colour (L*-82.34). Fatty acid
composition analysis indicated that the
SHPH is a good source of monounsaturated
fatty acids (MUFA) and docosahexaenoic
acid (DHA). The mineral analysis showed the
absence of toxic elements and presence of
good amount of sodium, calcium, and
potassium. The antioxidant activities like
DPPH free radical scavenging activity and
ferric reducing power revealed the potential
of SHPH as water soluble antioxidants and
dose dependency. More than 70% of the
proteins in the SHPH are soluble in wide
range of pH except pH 5. The emulsion
properties of SHPH in the pH range of 3-11
except pH 5 was good in terms of emulsion
activity and emulsion stability. The surface
charge analysis in the pH range from 3-11
indicated that the isoelectric point of SHPH
preparation is closer to 5 and in agreement
with the solubility data. The FT-IR analysis
indicated
the
presence
of
β-sheet
configuration in the peptide mixtures. The
NMR analysis showed chemical shift
corresponds to the amino acid domain from
0.5 to 4.5 ppm. The study has demonstrated
use of sardine head waste as a potential raw
material for the production of bio-functional
and nutritionally high quality protein
ingredient having the compatibility for the
formulation of emulsion based health care
products.
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he natural antioxidants and antimicrobial
compounds were extracted from the
grape seed extracts (GSE). The total
phenolic and flavonoid content were
quantified. The antioxidant activity was
tested
by
DPPH
(2,2-diphenyl-I
++
(3picrylhydrazyl), ABTS 2,2-azino-bis
ethylbenothiazoline-6-suIphonic acid), FIC
(Ferrous ion chelating), FRP (Ferric reducing
power), b-carotene bleaching assay and the
antimicrobial activity was tested by disc
diffusion method. The efficacy of GSE was
estimated on the storage stability of fish
sausage. The fish sausage was prepared
and treated with GSE at a concentration of
3000 mg/L. The treated product was stored
refrigerated condition (4±2°C). The result of
DPPH, ABTS+ and FRP value of GSE were
observed to be acceptable and was almost
equivalent to BHT. The antimicrobial activity
of GSE also showed good results and was
capable in inhibiting the Gram positive
bacteria. The result of biochemical studies
revealed the considerable increase in PV,
FFA, TBARS, TVB-N and TMA-N in all the
treated samples during refrigerated storage.
The formation of primary, secondary
oxidation
products,
and
nitrogenous
compounds were reduced in the sample
treated with natural antioxidants extracted
from “GSE”. The inhibition for the formation
of above products was lower in the sample
treated with GSE. The shelf life of fish
sausage treated with GSE was recorded as
26 days. The addition of GSE enhanced the
shelf life of sausage by 2 weeks in
comparison to the control (10 days) during
refrigerated
storage.
The
present
investigation concludes that, the grape seed
extract, a by-product of fruit processing
industry could be used as a promising
natural antioxidant as a substitute for
synthetic counterparts for enhancing the
shelf life of fish sausage.
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D

oi Maach, is an indigenous rohu (Labeo
rohita) curry very popular in the Bengal
region of India. The curry is made in dahi
base and has got pleasant taste and aroma.
The present study dealt to identify the heat
penetration characteristics of doi maach. The
marinated and fried rohu fish steaks in dahi
gravy were packed in transparent retort
pouches and processed in a steam retort at
121.1°C up to a sterilization value (F0) value
of 9.46. The retort exhibited come up time
(CUT) of 8 min. Heat penetration factor (Fh),
heating lag factor (jh) and cooling lag factor
(jc) for the product were 32.4, 1.17 and 1.4,
respectively. The total process time was 57
min. The ready to eat (RTE) product thus
prepared was highly accepted by sensory
panellists. The product was found to be
commercially sterile. The developed doi
maach in RTE form could find acceptability
across the globe due to its unique taste.

AV OR 42
Two stage solid state fermentation of
brown seaweed Sargassum wightii by
Aspergillus brasiliensis and structural
change analysis
S. AJITH*, G. ROJITH, ROSHEN GEORGE NINAN,
P.U. ZACHARIA
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S

eaweed farming
and
product
development has high significance in
aquaculture
and
national bioeconomy.
Solid state fermentation techniques are in
practice for production of proteins and
enzymes from seaweed feedstock. Through
this paper we report a novel two stage Solid
State Fermentation (SSF) process of brown
seaweed Sargassum wightii. The seaweed
samples were air dried, crushed and SSF
was carried out in conical flasks with fungi
Aspergillus brasiliensis. The substrate was
heavily inoculated so as to overcome the
antimicrobial resistance of substrate. The
fermentation was carried out for 9 days with
optimum moisture content and mineral
media were supplemented in regular
intervals of 3 days. Enzyme was harvested
by maceration, filtration and centrifugation.
The substrate after enzyme harvest was
reused for second stage of SSF after an
incubation period and accordingly harvest
th
was done on 9 day. Substrate after 2 stage
SSF was subjected to FTIR, XRD and SEM
analysis. Changes in peaks and surface
area were observed, which confirmed
structural changes. Two stage SSFwas
found to be more advantageous over
single stage process as the substrate
became
more susceptible for microbial
access during the second stage of SSF.
Besides, it ensured optimal usage of
seaweed substrate and reduced the efforts
for sample preparation. For seaweed
samples, two stage fermentation could be
considered
over
single
stage
for
bioprocessing pathways of fish feed
preparation, enzyme production, extraction of
fermentable sugars and biofuel production.

Analysis
of
structural
changes
induced
by
bioprocessing
of
Eichhornia crassipes through two
stage solid state fermentation using
Phanaerochaete chrysosporium
ROSHEN GEORGE NINAN*, S. AJITH, G. ROJITH,
P.U. ZACHARIA
ICAR-Central Marine Fisheries Research Institute, Kochi, Kerala,
India; *roshen.n@gmail.com

T

he water hyacinth is a perennial water
weed that is well known for its
invasiveness and the substantial costs
involved in controlling it. It can however, be
utilized as a substrate for fermentation. Solid
state fermentation can be used as a
bioprocessing method to produce, among
other useful bioproducts, bioethanol. In large
scale production of bioethanol biomass
feedstock are used as the substrate for
fermentation. Comparatively fewer studies
have looked into the potential of aquatic
plants such as water hyacinth a substrate
for fermentation reactions. Two stage
solid state fermentation processes offer
greater advantages over single stage
processes in that they allow reuse of the
same substrate, leading to a higher and more
varied yield, which increases the likelihood of
uncovering novel metabolites. In addition,
solid state fermentation can be carried out
on a smaller scale, allowing for easier pilot
experimentation in the lab. In this
experiment the potential of the water
hyacinth Eichhornia crassipes as a
substrate for bioproduct production using a
two stage solid state fermentation process
was investigated. The plant matter was air
dried and inoculated with Phanaerochaete
chrysosporium after adjusting to appropriate
moisture levels. Fermentation processes
were carried out in two stages of nine days
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each, with enzyme extraction through use
of acetic acid buffer occurring in the
interim period. The solid remnants of the
fermentation
process,
as
well
as
unfermented water hyacinth were subjected
to FTIR spectroscopy analysis to investigate
possible changes in lignocellulose structures.
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I

n the recent years, much attention has
been given to dark meat fish species as an
alternative raw material for surimi production
but these species produce surimi having
poor gel forming ability. In this context, effect
of calcium and setting on gel characteristics
of lesser sardine (Sardinella fimbriata) surimi
was evaluated. Lesser sardine was
processed in order to get minced meat
without setting (A1), minced meat with
setting (A2), control without calcium addition
and without setting (B1), control with calcium
addition and with setting (B2), surimi added
with calcium and sodium bicarbonate without
setting (C1) and surimi added with calcium
and with sodium bicarbonate with setting
(C2) and refiner meat without addition of
calcium and with addition of sodium
bicarbonate (D). Surimi treated with calcium
and sodium bicarbonate exhibited gel
strength value of 329 g.cm (KA Grade)
without setting whereas the setting at 35°C
for 45 minutes enhanced the gel strength of
surimi to 556.2 g.cm (AA Grade). Increased

hardness, chewiness, gumminess and
cohesiveness were observed in C2 sample
when compared with other samples. Set
samples treated with calcium and sodium
bicarbonate exhibited significantly higher
whiteness values when compared with other
treatments (p<0.05). Surimi samples treated
with calcium and sodium bicarbonate
exhibited reduced TBA values.
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R

oe is an important by-product of fish
which have immense importance in fish
processing industry as by-product utilization
will improve the economic aspects of
processing industry. Fish by-products are
presently used to produce fish oil, fish meal,
fertilizers, fish feed etc. Hilsa enjoys high
consumer preference due to its unique flavor
and culinary properties and like hilsa meat its
roe is also considered a popular delicacy.
Nutritional composition on hilsa meat has
been
extensively
studied;
however,
information on the nutritional attributes of
hilsa roe is scanty. In this context, the
present study was undertaken, to analyze
the nutritional composition of hilsa roe in
terms of gross chemical composition
(moisture, crude protein, crude fat and ash),
amino acid and fatty acid composition. Gross
chemical composition was determined as per
AOAC (2006) protocol. Amino acid
composition was analyzed by HPLC and fatty
acid composition was analyzed by GC/MS.
Gross
chemical
composition
analysis
showed that, hilsa roe contains less moisture
(48.2%) but high amount of fat (30.12%) as
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compared to hilsa muscle which contains
moisture 68.5% and fat 10.5%; however, the
protein content was similar (21-23%). Hilsa
roe was also found to be rich in essential
amino
acids
and
omega
(ω)-3
polyunsaturated
fatty
acids
(PUFAs)
eicosapentaenoic
acid
(EPA)
and
docosahexaenoic acid (DHA). Thus, hilsa roe
is highly nutritious, an excellent source of
PUFAs and should be useful as ω-3 PUFAs
(EPA+DHA) supplements.
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C

hilika lagoon is blessed with a huge
number of flora and fauna due to its
unique assemblage of marine, brackish and
fresh water ecosystem. Traditionally the
fishes of Chilika have high consumer
preference and huge market demand both in
domestic and international market owing to
its taste, flavour and other cullinary
properties;
however
the
nutritional
information on fishes of Chilika are scanty.
The present study was carried out to
determine the nutritional composition of
some important food fishes from Chilika. Fish
samples Mugil cephalus (250 to 600 gm);
Etroplus suratensis (100 to 150 gm); and
Penaeus monodon (50 to 75 gm) were
collected from different landing centres
nearby of Chilika lagoon and brought to
laboratory for analysis. Gross chemical
composition revealed that higher protein

23.78 % was found in M. cephalus compared
to E. suratensis (17.1%) and P. monodon
(16.45 %). Similarly, the ash (mineral)
content was also higher in Mugil cephalus
(1.49 %), than E. suratensis (1.35 %) and P.
monodon (1.23 %), while low fat content has
been observed in E. suratensis (1.47 %)
followed by M. cephalus (1.25 %) and P.
monodon (0.76 %). Earlier reports showed
that Etroplus suratensis, Penaeus monodon,
Mugil cephalus obtained from southern India
contained crude protein (20.4%, 14%, 19%),
crude fat (4.7%, 6%,1%) and crude ash
(1.4%, 3%, 3%) respectively. The study
showed that M. Cephalus of Chilika is
significantly higher in crude protein.
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F

ish silage was prepared from fish waste
collected from in and around Mangalore
city. Formic acid and propionic acid were
added in 1:1 ratio to the waste at 3% of the
biomass. Liquefied fish silage was mixed
with crushed corn in a ratio of 85:15 and
dried at a temperature of 40ºC in solar drier.
Separate diet was prepared where soybean
meal and another diet with dried fish silage
which
represents
the
main
protein
supplement respectively. Titanium dioxide
was added as a indigestible marker. Around
20 numbers of the day old cobb 500 strain of
th
broiler chicks were purchased. Till 19 day
all birds were fed with commercial feed and
rd
then fed with prepared diet till 23 day. On
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23 day birds were starved for one hour and
then fed for two hours to ensure sufficient gut
fill for digesta sample collection. Birds were
then killed, following dissection of the lower
small intestine, digesta sample was gently
flushed with distilled water and collected into
a collection vessel. The digesta sample was
then analyzed for illeal digestibility assay in
order to compare the amino acid digestibility
of both diet. Soybean sample and fish silage
sample were also subjected to amino acid
analysis. Coefficient of apparent amino acid
digestibility was calculated which clearly
showed the highest digestibility of amino acid
had occurred for fish silage diet and lowest
for soybean diet. The presence of antinutritional factors in soybean meal such as
trypsin inhibitors is responsible for lower
digestibility.

AV PO 01
Quality
assessment
microencapsulated
DHA
nutritional supplement

of
fortified

2.87% linoleic acid, 0.82% EPA and 2.05%
DHA in the sample. Amino acid profiling
indicated the presence of aspartate,
glutamate, leucine, arginine and proline in
major proportions. Sensory quality and
oxidative stability of the product with and
without the presence of 1% ascorbic acid
(AA) was evaluated over a period of 12
months storage at ambient temperature.
Both the samples were in acceptable
condition over the entire storage period.
Slight fishy odor was noticed in the ascorbic
acid incorporated samples at the end of 12
months storage. Lipid oxidation as assessed
by Thio barbituric acid reactive substances
did not exceed the acceptable limit of 2 in
both the sample during the entire 1 year
storage period. Similarly, Aerobic Plate
Count also remained in the lower levels
where control and AA added samples had
3.65 and 3.44 log 10 cfu/g, respectively at
the end of 1 year. The results indicate that
the
nutritional
supplement
containing
encapsulated DHA retained its quality under
vacuum packed conditions for 1 year, and it
can be used a supplement to infants.
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M

icroencapsulated ω3 poly unsaturated
fatty acids have immense potential for
food applications. A nutritional supplement
based on low cost ingredients including
wheat flour, soy flour, gram flour, ground nut
and cashew nut was prepared. Encapsulated
Docosa Hexaenoic Acid (DHA) powder
containing 7% DHA was added to the
nutritional mix at 2% level and vacuum
packed. This product is intended for the use
of infants above 6 months. Fatty acid
profiling of the nutritional mix indicated

Suitability of Pangasius hypophthalmus
as a raw material for fermented fish
product, ngari
GONUGODUGU PRAVEEN KUMAR1, K.A. MARTIN
XAVIER1, H. SANATH KUMAR1, BINAYA BHUSAN
NAYAK1, G. VENKATESHWARLU2, AMJAD K.
BALANGE1*
1
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F

ermented fish products are highly
preferred foods in North-eastern region of
India, northern europe and the south east
asian countries. Shidal, ngari, hentak,
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lonailish, tungtap, etc are important
fermented products of north-eastern region
of India. Among the different fermented
products available ngari is an important
fermented product in northeast. In the
present study, an attempt has been made to
check
the
suitability
of
Pangasius
hypophthalmus as raw material for
fermentation as it has high subcutaneous fat.
The dried pangas steaks were packed in
earthen pots and allowed to ferment for 6
months similar to traditional method and
changes
in
the
physicochemical,
microbiological characteristics and sensory
characteristics of ngari were evaluated.
Biochemical and microbiological parameters
such as proximate composition, non-protein
nitrogen (NPN), total volatile base nitrogen
(TVBN), peroxide value (PV), free fatty acid
(FFA), pH, free α-amino nitrogen (FAN),
thiobarbutric acid reactive substances
(TBARS), salt content, total titratable acidity
(TTA), total viable count (TVC) and
Escherichia coli were analysed before and
after fermentation period. There was a slight
decrease in protein, fat and an increase in
moisture and ash content. The values of PV,
TBARS, FFA, TVBN and pH of ngari after
fermentation were 32.37 meq of O2/kg of fat,
0.93 mg MDA/kg, 14.33% oleic acid, 156.53
mg N/100g and 6.97 respectively. The total
viable count increased from 3.68 log cfu/g to
9.17 log cfu/g. E. coli was not detected in the
samples. The sensory scores were higher
(8.94) indicating that fermentation has
occurred. Based on the sensory scores it
was concluded that marketable size pangas
can be used as a raw material for
fermentation.

AV PO 03
Effect of acid and alkali solubilisation
on gelation characteristics of lesser
sardine muscle proteins
SANNA SHAH, S.B. PATANGE*
College of Fisheries, Ratnagiri, Maharashtra, India;
*patange29@gmail.com

T

he pH-shift process allows efficient
recovery of muscle proteins / surimi from
fish that could be used in preparation of
functional foods. Heat-induced gelation is
one of the most important functional
characteristic of muscle proteins utilized in
preparation of various Japanese sausage
products. Surimi was prepared from lesser
sardine (Sardinella fimbriata) muscle proteins
by three methods viz; conventional waterwashing method and by acid (pH 2.5) and
alkali (pH 11.5) solubilization of the proteins
followed by isoelectric precipitation at pH 5.5.
Heat-induced gel-forming abilities of surimi
obtained by acid-alkali solubilisation methods
were compared to that of conventional waterwashed
surimi
samples.
Quality
characteristics of the resulting surimi gel
were analysed for gel strength, whiteness
and recovery of muscle proteins. The results
indicated that surimi prepared from
conventional method had highest breaking
force and deformation than that of samples
prepared from acid- and alkali-solubilization
process. The gel strength of conventional
surimi was 85 g/cm while that of surimi made
by alkaline solubilization had gel strength of
68 g/cm and acid solubilized surimi had 55
g/cm. However, PAGE protein bands did not
show any noticeable denaturation of the
muscle proteins. Whiteness was not affected
as the values differed insignificantly in all the
surimi samples. The values showed
decreasing trend with conventional surimi
sample having whiteness of 36, followed by
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surimi made from acid solubilization with
32.89 and 28.5 for surimi prepared from
alkaline method. Recovery of myofibrillar
proteins was significantly higher in alkalisolubilized surimi with 68% yield, acid
processed surimi with 61% and conventional
surimi with 56% yield. Among the three
methods, the conventional surimi had greater
gel strength but the surimi prepared from
acid- and alkali-extraction methods had good
gel forming ability.

AV PO 04
Nutritional quality characteristics of
commercially important finfish and
shellfish of the Gulf of Mannar Coast
P. PRABHAKARAN, P. VELAYUTHAM*, D. SUGUMAR,
S. ATHITHAN
School of Harvest and Post-Harvest Technology, Fisheries
College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India;
*vels_maha@yahoo.com

T

he present investigation deals with the
assessment
of
nutritional
quality
characteristics of commercially important
finfish and shellfish of the Gulf of Mannar
coast. Three fish landing centres namely,
Thoothukudi (Station-1), Keelakarai (Station2) and Veerapandianpattinam (Station-3)
were selected and commercially important
fish samples were collected for proximate
composition analysis.
Two fish species
from
each
category
viz.
pelagic
(Sardinella
longiceps
and
Selaroides
leptolepis), demersal (Epinephelus quoyanus
and Lethrinus lentjen) and bottom (Penaeus
semisulcatus and Portunus sanguinolentus)
were used for the present study. Totally six
samples were collected periodically from
October 2012 to March 2013 to assess the
proximate composition. The proximate
composition of fish samples were analysed

by adopting the standard procedure. Among
three landing centres, the highest value of
moisture (81.73%) was observed in P.
sanguinolentus followed by E. quoyanus
L.
lentjen
(78.51%),
P.
(78.52%),
semisulcatus
(78.08%),
S.
leptolepis
(77.73%) and S. longiceps (74.73%). The
maximum value of crude protein (19.77%)
was recorded in S. leptolepis followed by P.
semisulcatus
(19.42%),
E.
quoyanus
(18.91%), L. lentjen (18.79%), S. longiceps
(16.92) and P. sanguinolentus (16.90%).
Similarly, the highest value of crude fat
(6.87%) was recorded in S. longiceps
followed by P. semisulcatus (0.62%), L.
lentjen (0.49%), S. leptolepis (0.47%), E.
quoyanus (0.45%) and P. sanguinolentus
(0.36%). Ash and carbohydrate content did
not show much variation in all the fish
analysed.

AV PO 05
Squilla protein hydrolysate: In-vitro
antioxidant properties and evaluation of
antioxidant activity in fish nuggets
JESMI DEBBARMA1*, P. VIJI1, B. MADHUSUDANA
RAO1, A.A. ZYNUDHEEN2
1
Research Centre of ICAR-Central Institute of Fisheries
Technology, Visakhapatnam, Andhra Pradesh, India; 2ICAR-

Central Institute of Fisheries Technology, Matsyapuri, Kochi,
Kerala, India; *jessmi.cife@gmail.com

P

rotein hydrolysates were prepared from
squilla using five proteases namely
alcalase, neutrase, flavourzyme, papain and
papsin. Yield of hydrolysates ranged from
4.46 to 6.53% and protein content ranged
from 69.69±1.00 to 82.80±3.93%. Highest
protein content was found in hydrolysate
made using pepsin. At the optimum
condition, DH % was found to be 17.75,
12.13, 17.63, 26.19 and 13.03% for alcalase,
neutrase, flavourzyme, papain and pepsin,
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respectively. DPPH free radical-scavenging
assay, reducing power assay and ABTS•+
Scavenging activity were used to evaluate
the antioxidant properties of hydrolysates
from squilla. Study revealed that hydrolysate
produced using alcalsae had significantly
higher antioxidant properties. Hydrolysates
produced using alcalase was found to have
higher scavenging ability (75.46±0.012%)
followed by pepsin, papain, neutrase and
flavourzyme. Hydrolysate produced using
different type of protease from squilla
exhibited
strong
ABTS+
scavenging
capacities. Evaluation of in-vivo antioxidant
activity of squilla protein hydrolysate was
conducted in fish nuggets under refrigerated
storage. Fish nuggets with 1% squilla protein
hydrolysate made from alcalase and
flavourzyme showed significantly lower PV
and TBARS values as compared to control
sample at the end of 10 days of storage.
Sensory scores for appearance, colour,
flavor, odour, taste and texture were found to
be higher for the fish nuggets containing
hydrolysate. The results of the study indicate
that squilla protein hydrolysate is a promising
alternative to replace harmful synthetic
antioxidants in fishery products.

AV PO 06
Innovative product development using
pangasius
(Pangasianodon
hypophthalmus) fish mince
1
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I

India. It has relatively lower market price and
offers new scope for innovative value
addition as its meat has good nutritional
qualities and excellent sensory properties. A
few novel value added products were
prepared from pangasius mince namely,
colored
noodles,
sausages,
nuggets.
Pangasius fish sausage was prepared with a
standard formulation of salt (2.5%), sugar
(1.5%), poly phosphate (0.2%), guar gum
(0.1%), corn starch (9%) and sunflower oil
(6.7%) as ingredients to the pangasius mince
(70%). The sausage was found to have
excellent
physicochemical
properties.
Noodles are the most demanded fast food all
over the world. Noodles from pangasius
mince (20%) were developed with and
without the addition of natural color pigments
from
beetroot.
Beetroot-pangasius-fish
noodles appeared reddish in colour with a*
value of 18. A protocol has been
standardized for preparing restructured
nuggets from pangasius fish with the addition
of green mussel mince. Green mussel mince
@5, 10 and 15% were added to pangasius
mince and the product with 10% mussel
mince and 75% pangasius mince was found
better acceptable. Addition of green mussel
mince has masked the fatty odour of
pangasius mince. The trails revealed that
novel mince based products of high sensory
acceptability can be prepared from
pangasius mince.

nnovative fish products have the potential
to attract consumer appeal and increase
product
consumption.
Pangasianodon
hypophthalmus is a widely cultured fish in

Fish fortified pasta from Bombay duck
(Harpodon nehereus) and its quality
characteristics
U. PARVATHY*, L.N. MURTHY, A. JEYAKUMARI, S.
VISNUVINAYAGAM
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eafood is perceived as an excellent
source of nutrients especially quality
protein which is characteristically tender and
easily digestible. Pasta products, being one
of the most popular and widely consumed
foods globally are the ideal sources for
incorporating marine functional ingredients to
reach the target population. Judicious
formulation of ingredients in pasta helps to
cut down the calorie making it more
nutritious. Hence a study was carried out to
develop fish pasta from Bombay duck
(Harpodon nehereus) by cold extrusion
method. Wheat and refined wheat flour (1:1)
were the basic ingredients and fish mince
was added at different levels viz., 5, 10, 20
and 30% for pasta preparation. Pasta with no
added fish mince was used as control.
Influence of the ingredients on the physical,
cooking and sensory properties of fish pasta
was studied. Moisture content of dried pasta
ranged from 8-10%. An increase in protein
and ash contents were observed with
increased fish mince incorporation in pasta.
Cooking properties viz., cooking time,
cooking loss and cook weight was directly
related to the levels of fish mince in pasta.
The texture of the samples were also
influenced by the levels of fish mince in pasta
as indicated by a decrease in hardness and
chewiness as well as shear strength with
increase in fish mince levels in samples.
Textural and sensory properties of pasta
revealed a fish mince level of 5% as
desirable and mouth feel of the product was
affected beyond this concentration.

AV PO 08
Effect of fish protein hydrolysate and
MAP on the quality characteristics and
stability of chicken cutlet

F

ish protein hydrolysate (FPH) was
incorporated in chicken cutlet to study the
effect on quality aspects and storage stability
of chicken cutlet. The experiment was
conducted in 4 lots of various percentage of
FPH on chicken meat at 0%, 5%, 10% and
15%, respectively. Cooking parameters of
chicken which included cooking yield and
cooking loss was studied. It was observed
that with 15% FPH on chicken gave a better
cooking yield of 63.64 ± 0.08 and a lower
cooking loss of 36.55± 0.53 with respect to
that of control. Based on the cooking
properties, 15% FPH was used for the
formulation of chicken cutlet with various
binder and chicken combination (60%
chicken and 40% potato, 70% chicken and
30% potato, 80% chicken and 20% potato)
for the optimization of the blend. It was found
that a combination of 70% chicken and 30%
binder exhibited low oil uptake, minimum
shrinkage,
optimum
pH,
and
Over
Acceptability (OA) during sensory evaluation.
Finally the optimised combination of 70:30
was used to prepare the chicken cutlet and
analysed for the storage stability by
subjecting to MAP and normal packaging at
2ºC. It was observed that the oxidative
parameters such as PV and TBARS was
lower for the samples which was given MAP
than the samples stored under normal
packaging. Overall acceptability also scored
highest for the samples which was given
MAP. Hence, it can be concluded that FPH
exerts a positive impact on storage stability
and quality parameters of chicken cutlet.
This study indicates the potential use of FPH
as an additive to enhance cooking yield,
improve the frying characteristics and
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oxidative stability of meat based system and
deep fat fried products.

AV PO 09
Effect of sodium alginate/carrageenan
composites on the oxidative stability of
microencapsulated fish oil and its
application in noodles
A. JEYAKUMARI1*, A.A. ZYNUDHEEN2, L.
NARASIMHA MURTHY1, U. PARVATHY1
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F

ish oil has an excellent source of omega3 fatty acids. However, the use of fish oil
as functional ingredients in foods has been
limited by its oxidative susceptibility. Hence,
fish oil has to be protected against oxidation
preferably by microencapsulation. In the
present study, the potential of sodium
alginate/carrageenan as a wall material
along with gelatin and maltodextrin for
microencapsulation
of
fish
oil
was
investigated. Microencapsulation of fish oil
was done by spray drying. Fish oil and wall
material was used at the ratio of 1:4.
Microencapsulated fish oil had moisture
content of 2.48-2.52%. Encapsulation
efficiency of microencapsulates ranged from
84.22%-87.86. Flow properties of fish oil
encapsulate were passable. SEM analysis
showed spherical shape of the micro particle
with size of 1.76 µm to 19.7 µm. FTIR
analysis
indicated
the
formation
of
polyelectrolyte complex between wall and
core material and successful encapsulation
of
fish
oil.
Oxidative
stability
of
microencapsulates were tested under
accelerated
(60°C)
and
refrigerated
temperature
(4°C).TBARS
values
of
microencapsulates crossed the acceptable

th

limit of 2 mg MDA/kg on the 4 day (2.2 mg
th
MDA/kg), 28 day (2.5 mg MDA/kg) during
accelerated,
refrigerated
temperature,
respectively for the encapsulates contained
sodium alginate. Results indicated that
micoencapsulates contained sodium alginate
was oxidatively stable than carrageenan
added one. Microencapsulated fish oil
fortified noodles were prepared by hand
extrusion. Wheat flour was used as base
material. Based on the sensory analysis,
incorporation of fish oil encapsulates up to
2% level were acceptable without affecting
the taste of noodles.

AV PO 10
Effect of green tea extract on the quality
of fish nuggets during chilled storage
A. JEYAKUMARI1*, GEORGE NINAN2, S.
VISNUVINAYAGAM1
1
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*jeya131@gmail.com

I

n the present study, fish nuggets were
prepared from pink perch (Nemipterus
japonicus) mince and their qualities were
evaluated under chilled (2°C) storage. Pink
perch mince had 81.46% moisture, 17.44%
protein, 0.85% fat and 1.02% ash. Fish
nuggets were prepared in three different
formulations by incorporating corn starch
(4%), green tea extract (0.1%) and BHT
(0.01%). Formulation containing only corn
starch (4%) was served as control.
Biochemical and microbiological qualities of
th
fish nuggets were evaluated up to 17 day.
Results showed an increasing trend in
thiobarbituric acid (TBA) values during
storage. However, sample contained green
tea extract had a lower TBA value (0.340.44 mg MDA/kg) than BHT incorporated
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sample (0.42-0.80 mg MDA/kg) and control
(0.82 – 2.14 mg MDA/kg). Similar trend also
observed for free fatty acids, peroxide value
(PV), total volatile base nitrogen (TVB-N) and
trimethylamine (TMA-N) content. Texture
analysis showed an increased trend in
hardness during storage. L* value showed a
decreased trend in (59.59 -56.95) green tea
extract incorporated sample. Based on the
sensory and microbial analysis, control had a
shelf life of 12 days whereas, products
incorporated with green tea extract and BHT
had an extended shelf life up to 17 days.

AV PO 11
Comparative studies on the preparation
of nanoparticles from skin-based and
scale-based gelatin of blackspotted
croaker fish by desolvation method
S. SREEJITH1*, MAHESH P. SAMANTH2, ARVIND R.
SINGH2, DUSHYANT C. KOTHARI2,
G. VENKATESHWARLU3
1

ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
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N

anoparticles were prepared using gelatin
extracted from the skin and scales of
blackspotted
croaker
(Protonibea
diacanthus) using one-step desolvation and
two-step desolvation methods. Their particle
size, stability and morphology were
compared.
The
particle
size
of
nanoparticles prepared by single-step
desolvation from scale-based gelatin showed
a broader size distribution (697 nm to 2.613
µm) and larger average size (1.047 µm)
compared to skin-based gelatin. For skinbased gelatin, the size distribution was 384
nm to 1.326 µm with an average size of 633
nm. The nanoparticles prepared from skin
and scales by single- step desolvation had
a very low zeta potential of +7.1 mV

and +4.6 mV respectively indicating its low
dispersion
stability.
Fish
gelatin
nanoparticles
prepared
by
two-step
desolvation method were having smaller
average size and narrow size distribution
compared to those prepared by single-step
desolvation method.
The particle size
distribution of nanoparticles prepared by twostep desolvation from scale-based gelatin
were marginally broader (128.6 to 302.1 nm)
than skin-based gelatin (134.2 to 286.8 nm).
There was no significant difference between
average particle size of fish skin-based
gelatin nanoparticles (189.7 nm) and fish
scale-based gelatin nanoparticles (186.4
nm). The nanoparticles prepared from skin
and scales by two-step desolvation had a
higher zeta potential of +39.6 mV and
+34.8 mV respectively indicating its high
dispersion stability. The particle size and
spherical shape of nanoparticles were
confirmed using Atomic Force Microscopy
(AFM). The present study demonstrates twostep desolvation method as an efficient
method for the preparation of fish gelatin
based
nanoparticles
than
one-step
desolvation method. Nanoparticles from skinbased gelatin were found to have narrow size
distribution than those prepared from scales.

AV PO 12
Structural, functional and antioxidant
properties of spray dried clam shuck
water
K.R. SREELAKSHMI*, P.K. BINSI, K. SARIKA, A.A.
ZYNUDHEEN, K. ASHOK KUMAR
ICAR- Central Institute of Fisheries Technology, Matsyapuri
P.O., Willington Island, Kochi, Kerala, India; *
sreecift@gmail.com

S

huck water from clam is an under-utilized
byproduct of clam processing operations.
In the present study, shuck water was
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concentrated and spray dried to obtain a free
flowing powder.
Prior to spray drying,
maltodextrin was added at 5% (w/v) of total
solid content and a stable emulsion was
formed. Further, the physico-chemical and
functional properties of the emulsion and the
powder were analyzed. Maltodextrin acted as
an anti-caking agent by decreasing the
caking strength from 9 Kg to 1.86 Kg and
increasing the dispersibility and fat binding
capacity. However, addition of maltodextrin
resulted in slight reduction in surface active
properties such as emulsion activity and
foaming capacity, while yielding a stable
emulsion. The surface characteristics of the
powder were revealed by scanning electron
and atomic absorption microscopy. Further,
the antioxidant properties of the powders as
assessed by standard anti-oxidant assays
indicated
higher
DPPH
antiradical
scavenging activity for pure shuck water
powder.

AV PO 13
FTIR studies on formulation of fish
crackers with different proportion of
fish with starch
RESHMA RAMESH, R. JEYA SHAKILA*,
P. VELAYUTHAM
Fisheries College and Research Institute, Thoothukudi, Tamil
Nadu, India; *jeyashakila@gmail.com

T

his study is attempted to examine the
molecular interaction that had occurred
during the process of gelation and
retrogradation of the fish cracker gel and
upon frying. Fish crackers prepared by
blending lean fish (Nemipterus japonicus)
along with tapioca, corn and sago in the ratio
40:30:15:15 by standard protocol were
examined at different stages of processing.
FTIR spectra of individual starch ingredients
analysed showed 8 typical major bands in

-1

the region of 800-1400 cm that are unique
to starches but at slightly different
frequencies. Two typical peaks of starches
were absent in sago. FTIR spectra of fish
-1
possessed amide A (3447 cm ), amide B
-1
-1
(2926 cm ), amide I (1651 cm ), amide II
-1
-1
(1544 cm ), amide III (1240 cm ) and amide
-1
IV (609 cm ). Few peaks common to starch
and fish were identified at 3400, 2925, 1640-1
1651 and 1080 cm . After gelation and
retrogradation, the dried fish crackers
showed major change in the intensity of the
bands corresponding to starch, as they have
narrowed down after gelation. But, the amide
-1
B peak of fish at 2926 cm was very
prominent even after gelation. Frying of dried
crackers in vegetable oil had totally changed
the spectrum for crackers because of the
influence of oil. The FTIR bands unique to
vegetable oil viz. 3426, 3009, 1746, 1654,
-1
were very
1378, 1099 and 721 cm
prominent. Some interaction had occurred
between the oil and cracker, which was
evident through the shifts noticed in the band
width of certain peaks between wave
-1
numbers 3000-2800 cm ; as well at 1750
-1
-1
cm . Amide B band of fish at 2926 cm was
very prominent even after gelation, while
-1
bands between 800-1400 cm of starch
corresponding to aldehyde peak of CHO
were very sensitive to gelation due to
dissolution of starch.

AV PO 14
Heat penetration characteristics of
yellowfin tuna processed in different
containers using different heating
medium
JOSELINE JANET D’SOUZA, C.O. MOHAN*, BINDU,
J., GEORGE NINAN, K. ASHOK KUMAR, C.N.
RAVISHANKAR
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India; *comohan@gmail.com
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T

unas are highly sought after seafood
commodity across the globe in different
forms. Thermal processed tuna is highly
preferred by the consumers due to its
characteristic taste and flavor. Although
thermal processing of tuna is a highly
established industry, the process conditions
are reviving with advancements in research
to reduce process time and improve the
nutritional quality. The present study was
undertaken to assess the effect of heating
medium and containers on the heat
penetration characteristics of Yellowfin tuna
in water. Equal quantity of tuna and filling
medium packed in retortable pouch and TFS
0
can were processed at 121.1 C to an Fo
value of 10 min using different heating
medium viz., steam-air, water spray and
water
immersion.
Various
process
parameters were compared. Come up time
varied between 3 to 8 min. Lag factor for
heating (Jh) was least for tuna packed in can
and processed using water spray, which
resulted in least process time. Cook value
was least for tuna packed in can and
processed in steam-air retort (88.83 min) and
highest for tuna packed in retortable pouches
and processed in water immersion retort
(115.7 min). Among the containers process
time was least for metal cans and among
heating medium, it was least for steam-air. A
reduction of 17.21, 11.07 and 9.36% in
process time was observed for metal
containers processed in water immersion,
steam-air and water spray mediums,
respectively.

AV PO 15
An innovative 3D printing technology
based mould for shrimp analogue
product
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A

n innovative technology, 3D printing is
widely used in many fields widely as it
permits layer-by-layer construction of a
structure directly from a 3D computer
drawing without human intervention. In food,
3D printing is very advantageous as it allows
the fabrication of food products using wide
variety of ingredients. Analogue products are
highly sought after food as they imitate highly
priced food commodities with modified
texture and taste. The present study aimed
to develop a 3D print based shrimp mould for
developing shrimp analogue product from
low value fish, lizard fish (Saurida thumbil).
For this Fused Filament Fabrication 3D
modelling technique was used for developing
shrimp analogue mould using bioplastic,
polylactic acid (PLA). The developed mould
was used to prepare shrimp analogue
product using optimized combination of
ingredients. Heating medium (water bath,
steam retort, steam autoclave) and
o
temperature (90, 95 and 100 C for 20 min)
was used to optimize the setting conditions.
The results indicated that PLA mould
prepared using 3D printing technology is a
cost effective device for developing shrimp
analogue products. Heating in steam retort at
o
90 C for 20 min resulted in better product
compared to other setting conditions.

AV PO 16
Effect of High Pressure Processing on
the quality of protein isolates extracted
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from shrimp head
refrigerated storage

waste

during

SATHISH KUMAR KANNAIYAN*, ELAVARASAN
KRISHNAMOORTHY, PANKAJ KISHORE, J. BINDU
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *sathishcife@gmail.com

E

ffect of high pressure treatment on
physico-chemical and microbiological
quality of protein isolates from shrimp head
waste was evaluated. Protein isolates were
prepared using alkali solubilisation and isoelectric point precipitation. Protein isolates
were subjected to high pressure treatment at
200 and 400 MPa with a holding time of 10
min at 30±3°C and the samples were
designated as S-200 and S-400. Untreated
samples were designated as control. The
three groups were stored at 2±1°C for shelf
life evaluation. Biochemical analysis such as
TVB-N, TBARS and TMA showed increasing
trend during storage. The values obtained for
biochemical quality indicators were higher
st
than the acceptable limit for control on 21
day of storage, whereas S-200 was
th
unacceptable by 35 day. The S-400 was
within the acceptable range even after 35
days of storage as revealed by biochemical
analysis. The observed changes in
biochemical quality parameters were well
related with the APC. The coliforms were
detected in control and S-200 samples on
th
28 day, whereas, the coliforms were not
detected in S-400 throughout the storage
study period. Enterobacteriaceae count of
Control and S-200 increased, whereas, S400
sample
was
free
from
enterobacteriaceae during the storage.
Whiteness (L*) values of protein isolates
increased with increase in pressure level.
However, L* values was decreased as
storage period increased in all the samples.
The results revealed that the high pressure
treatment at 400 MPa (S-400) with a holding

time of 10 min extended the shelf life of
protein isolates by 14 days under refrigerated
storage over the untreated sample.

AV PO 17
Evaluation of viscosity as an index of
freshness of rohu, Labeo rohita
(Hamilton, 1822)
MADHURIMA A. JADHAV*, H. SANATH KUMAR, L.
MANJUSHA, B.B. NAYAK
ICAR-Central Institute of Fisheries Education, Versova, Mumbai,
Maharashtra, India; *madhurima.phtpa604@cife.edu.in

F

reshwater aquaculture is the fastest
growing sector in India; . 70-75% of the
freshwater fish production is contributed by
the India; n major carps. Among the IMCs’
Rohu (Labeo rohita) alone hold a share of
around 35-40% of total IMC production. In
this
investigation,
physic-chemical,
microbiological,
organoleptical
and
rheological changes with special reference to
viscosity were evaluated during ice storage
period. In order to shorten the length of
handling protein, quick extraction method
was standardized using 1.0 M NaCl
extraction buffer (EB) for extracting muscle
proteins from grated mince. The extract was
later studied for viscosity and protein
measurement at selected temperature i.e.
0
th
25 C. Initial high viscosity of extract at 0
hour i.e. just after slaughtering live fish,
gradually decreased due to low extractability
of proteins leading to lowering of viscosity.
During ice storage, increment in viscosity
and protein was observed during rigor stage
followed by a decreasing trend till the end of
st
storage period. On 21 day of storage almost
42.65% and 52.91% reduction was seen in
viscosity and protein respectively. The
viscosity and protein were found to be highly
correlated with each other hence the attempt
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to use viscosity as freshness indicator could
be a possible option.

AV PO 18
Effect of commercial additives on the
quality of cuttlefish (Sepia pharaonis)
under refrigerated condition
V. RENUKA1*, S. REMYA1, A.K. JHA1, G.K.
SIVARAMAN2, C.N. RAVISHANKAR2
1

Research Centre, Matsyabhavan, Bhidia Plot, Veraval, Gujarat,
2
India; ICAR-Central Institute of Fisheries Technology,
Willingdon Island, Matsyapuri, Kochi, Kerala, India;
*renukavi@gmail.com

C

ephalopod is an important seafood
variety exported from Gujarat, which
contributes 8.81% of total marine landing in
Gujarat. In cephalopods, cuttlefish are
exported as frozen block or IQF product. The
present work was intended to study the effect
of commercial additive on the quality of
cuttlefish
(sepia
pharaonis)
under
refrigerated storage condition. Samples were
segregated into four lots viz. treated with salt
(SP), with commercial additive hidramor-4
(EP), with salt and additive (ES) and the
untreated (CF) to serve as control. The
samples were frozen in Individual Quick
Freezer consequently packed in multilayer
film of EVOH pouches and held in
0
refrigerated (5±1 C) for further study.
Samples were periodically analysed for the
changes in sensory, biochemical and
microbiological quality characteristics on day
1, 3, 6 and 9 under refrigerated storage
condition. The initial TVBN and TMA values
were 2.7- 3.0 mg/100 g and 1.7-2.0 mg/100 g
respectively, and it increased progressively
in all the samples with the time of storage.
Total plate count, Enterobacteriaceae, H2S
producing bacteria and pseudomonas sp
were analysed during storage. The initial
count of Enterobacteriaceae, H2S producing
bacteria and pseudomonas sp. were 3.4-4

log for treated samples. This study revealed
that additive increased the weight gain,
tenderness compared to salt and untreated
samples and it not influence in the shelf life
during refrigerated storage.

AV PO 19
Biochemical quality assessment of
commercially available dried fishes of
Gujarat
R.M. KADRI1*, EJAZ PARMAR1, G.K. SIVARAMAN2,
S.K. PANDA2
1

Veraval Research Centre of ICAR-Central Institute of Fisheries
Technology, Veraval, Gujarat, India; 2ICAR-Central Institute of
Fisheries Technology, Kochi, Kerala, India;
*qadari_rais@yahoo.com

B

iochemical quality of dry fish samples of
Eel (Congresox talabon), Croaker
(Otolithes cuvieri), Gold spotted anchovy
(Coilia dussumieri), Bombay duck (Harpodon
nehereus), Greater lizard fish
(Saurida
tumbil), Ribbon fish (Lepturacanthus savala),
Horse Mackerel (Megalaspis cordyla) and
Cat fish (Arius dussumieri) traditionally sun
dried were collected from Veraval fish
market, Gujarat during March to June, 2016.
The biochemical quality parameter such as
thiobarbituric acid (TBA), tri-methyl amine
(TMA), total volatile base nitrogen (TVBN),
free fatty acid (FFA), pH and moisture
content were analysed as indices of
spoilage. The pH and moisture content of the
samples were ranged from 5.49 to 6.92 and
9.47 to 31.92%, respectively. The TBA
values of the dry fish samples varied
between 1.68 to 25.94 mg/malonaldehyde
and all the samples had more than 2 mg of
TBA number except for Greater lizard fish.
The TMA (mg%) values were found high
(more than 15%) in all the dried fish samples
except cat fish (13.33). The TVBN values of
the samples varied between 25.89 to 128.34
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mg 100g whereas >100mg% were found in
Gold spotted anchovy, Bombay duck,
Greater lizard fish and Mackerel. The % FFA
values among the dry fish samples were
ranged between 0.46 to 13.58%. The study
shows that the biochemical quality of the dry
fish samples prepared under traditional sun
drying condition were in good quality at the
initial period of processing but good
packaging and storage condition should be
maintained till reach the consumers as well
to maintain the shelf life of the dry fish.

AV PO 20
Utilization of isoelectric precipitation
/solubilisation (IEP) technology as a
tool for the recovery of fish protein
isolate (FPI) from seafood processing
waste
ABHILASH SASIDHARAN1*, V.J. MICHU1, CHIRANJIV
PRADHAN1, S. SABU2
1

Kerala University of Fisheries & Ocean Studies, Panangad,
Kochi, Kerala, India; 2School of Industrial Fisheries, University of
Science
&
Technology,
Kochi,
Kerala,
India;
*drabhilash@kufos.ac.in

N

emipterus japonicus (thread fin bream) is
an important seafood variety used in
surimi manufacturing as a raw material.
During surimi production, large quantity of
waste is generated in the form of head,
frames, viscera etc. These portions contain
high quantity of recoverable protein, which
could be utilized for by product development.
This work aims at evaluating the isoelectric
solubilization/ precipitation (IEP) technique
as a method to isolate and recover proteins
from the surimi processing waste thereby
increasing its potential to be used as a food/
feed supplement. ISP technique allows the
protein to get soluble in water by the addition
of alkaline / acidic ions, inducing the protein–
water bond. By this method protein could be

isolated with good functional and nutritional
properties. The alkali aided process
extracted the fish protein isolate (FPI)
efficiently with a yield of 84%. The highest
protein yield was recorded at the minced
sample to extraction medium ratio of 1:9. The
maximum protein content was found at pH
13 with 19.63% yield. FPI extracted had a
higher percentage protein and less ash and
lipid content compared to the fillet waste. The
mean yield and protein composition of FPI
extracted at different treatments were
statistically compared with the parameters
such as water ratio and pH using SPSS,
which showed that the average yield was
significant to the pH and water ratio at
p<0.05, giving the inference that water 1:9
and pH 13 is the better combination of
extraction FPI from thread fin bream filleting
waste. Thus, the isoelectric solubilization/
precipitation (IEP) process therefore has a
potential for post process valorization of
surimi processing waste by extracting high
quality FPI which could be utilized for further
value addition.

AV PO 21
Preliminary screening and process
standardization of edible sausage
casing from fish viscera
K.L. BLOSSOM*, ANCY THOMAS, M.P. SAFEENA
Kerala University of fisheries and Ocean Studies, Panangad,
Kerala, India; *blossomkj@gmail.com

S

ausage is a popular processed meat
product, traditionally consists of chopped
meat and spices which are stuffed into
natural or artificial casings prior to cooking.
Fish viscera is rich in protein components
and it can be utilized for the preparation of
natural sausage casing which serve as an
alternative to waste management. A study
was conducted on preliminary screening of
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different casings and preparation of sausage
casing, comparison of the prepared casing
with natural goat casing and quality analysis
of the prepared casing during storage. A
standard recipe was followed for the
preparation of sausage using meat of lizard
fish (Saurida tumbil). Viscera from different
fishes like lizard fish (Saurida tumbil), skip
jack tuna (Katsuwonus pelamis), rohu (Labeo
rohitha), bassa fish (Pangasius spp.) and
spotted seer fish (Scombromorous spp.)
were collected and salt treated to improve
the quality. The salt treatment was selected
on the basis of microbial load.
Fish
0
sausages were then processed at 70 C for
15 minutes for maintaining texture. Lizard
fish gut was selected as the best for sausage
casing via sensory analysis with an average
overall acceptability of 8.7. The fish sausage
was compared with goat casing by using
texture profile analyzer at a temperature of
0
4 C. There was significant difference in the
textural qualities except springiness and
cohesiveness at 0.5 per cent level of
significance. The selected sausage were
0
then stored at -21 C for a period of 60 days
under frozen condition.
All the quality
parameters like pH, peroxide value, free fatty
acid, total volatile base nitrogen, tri methyl
amine and total plate count were analysed in
triplicate and result obtained was interpreted
with ANOVA statistically. A gradual increase
in all the parameters were observed as
storage proceeds. But all the observations
were found within the acceptable limit
excluding pH during the storage period.

AV PO 22
Quality and shelf life of Indian mackerel
(Rastrelliger kanagurta) steaks treated
with chitosan containing rosemary and
oregano during ice storage

M. KUMUDA, K. DHANAPAL*, K. SRAVANI, K.
MADHAVI, FAISAL RASHID SOFI
College of Fishery Science, Sri Venkateswara Veterinary
University, Muthukur, Nellore District, Andhra Pradesh, India;
kdhanpal@yahoo.com

T

he present experiment was an attempt to
improve the shelf life of Indian mackerel
(Rastrelliger
kanagurta)
steaks
using
chitosan film incorpotared with rosemary
(Rosemarinus ofﬁcinalis) and Oregano
(Origanum vulgare). Antioxidant properties of
rosemary and oregano were tested in vitro at
varied concentrations (100 to 500 ppm) and
growth inhibition was seen against gram
positive and gram negative bacteria by disc
diffusion method. Among this, the two
compounds showed DPPH scavenging
activity of 77.37% and 62.86% at 100 ppm
respectively. Rosemary showed highest
ferric reducing activity at all concentrations
and exhibited highest reducing power at 500
µg /mL, which is almost equivalent to BHT at
200 mg/L. Rosemary exhibited more
chelating activity compared to oregano,
although both extracts were less efficient
compared to synthetic metal
chelator
(EDTA). Rosemary and oregano extracts
were potentially active against gram+ve
bacteria whereas, it showed smaller zones of
inhibition against gram-ve bacteria. The
effect of 1% chitosan, 1% chitosan with 200
ppm of BHT, 1% chitosan with 500 ppm of
rosemary and 1% chitosan with 500 ppm of
oregano treatments on quality changes of
India; n mackerel steaks during ice storage
for 21 days were investigated. The shelf life
of Indian mackerel steaks were increased up
to 3 days with the incorporation of rosemary
and oregano.
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AV PO 23
Development of fried masala shrimp
(Solenocera crassicornis): Economic
analysis and shelf life evaluation
DEEPA MADATHIL*, SUSHRI SUBHASINI BEHERA
College of Fisheries Science, Junagadh Agricultural University,
Veraval, Gujarat, India; *deepamadathil.d@gmail.com

L

arge quantities of tiny shrimps are
discarded at sea as it is not economic to
preserve and bring them ashore for
marketing. However, it offers an opportunity
to add value and make this precious
resource a valuable product of high
acceptability in the market. Red tiny shrimp
(Solenocera crassicornis) is one of such
important fishery resource in Veraval coast
which require attention. It is highly rich in
protein, fat and minerals. Attempt was made
to use this nutritional material for developing
ready to eat fried masala shrimp as snack
foods. Recipe and ingredients were
standardized. Composition, shelf life and
economic value of the product were
analyzed.
The quality of the product
developed was evaluated by sensory
evaluation and shelf life of 90 days was
observed at ambient temperature in air tight
pouch. The study has shown promising initial
result for improvements in value added tiny
shrimp as snack food. Scale up studies
should be performed to determine its
feasibility on an industrial scale.

AV PO 24
Heat penetration and shelf life
evaluation of prawn curry processed in
multilayer containers in steam and
water immersion retorts

ICAR- Central Institute of Fisheries Technology, Kochi, Kerala,
India; *bindujaganath@gmail.com

R

TE shelf stable prawn (Fenneropenaeus
indicus) curry was developed in
multilayer
thermoformed
polypropylene
containers of 320 ml capacity. The prawn
curry was prepared as per standard recipe
and packed 60:40 liquid to solid ratio. Hot
filling was done and the containers were heat
sealed in a pneumatic tray sealing machine.
The sealed containers were split into two
batches of which one was thermal processed
in a steam air retort and the other in a water
immersion retort to Fo value of 8 min at
121.1°C. The medium of heating was steam
and air for steam retort and in water
immersion it was water and steam. The total
process time to reach Fo value of 8 was
47.28 min for steam air and 52.30 min for
water immersion retort respectively. The
thermal processed samples were sterile
throughout the storage period. The samples
were evaluated on a monthly basis for
biochemical and organoleptic parameters.
The TVBN values did not show any
significant changes during storage. The lipid
oxidation parameters like free fatty acid and
thiobarbituric
acid
value
increased
marginally. The L* values decreased during
the period of storage and the texture of the
samples became harder during storage.
Organoleptically
the
samples
were
acceptable upto 10 months of storage.

AV PO 25
Storage stability of masala treated
anchovies (Stolephorus commersonii)
dried using hybrid solar biomass drier
C.V. RAJU*, C. AYLWIN, I.P. LAKSHMISHA, P. ARUN
KUMAR

J. BINDU*, C.O. MOHAN, C.N. RAVISHANKAR
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T

he present study is focused on hygienic
drying of underutilized anchovies using
solar biomass hybrid drier for the
development of ready-to-fry product. Two
batches of fishes were used, where a sample
batch was coated with fish masala batter
and the other was not coated (control) and
dried in solar biomass hybrid drier, packed in
polythene bag, sealed and stored in ambient
o
condition (28 ± 2 C). The analyses of quality
parameters of the prepared product were
carried out at regular interval of 15 days. The
initial moisture, crude protein, crude fat and
ash of dried sample were found to be
11.53%, 71.43%, 6.13% and 10.21%. The
results showed that PV, TBARS, FFA, TMAN, TVB-N and AAN increased significantly in
control than in coated sample. The TPC and
halophillic count also showed an increasing
trend in control than in sample. The sensory
score showed that, the overall acceptability
of control were lower than the masala coated
sample even after 3 months of storage.
Hence, it can be concluded from the present
study that, the coated anchovies with
subsequent drying not only showed a good
keeping quality but were also highly
nutritious compared to control.

AV PO 26
Effect of edible coatings on the quality
and shelf life of refrigerated Indian
mackerel (Rastrelliger kanagurta)
C.V. RAJU*, V. DEEPA NAYAK, P. ARUN KUMAR, I.P.
LAKSHMISHA
College of Fisheries, Karnataka Veterinary, Animal and Fisheries
Sciences University, Mangalore, Karnataka, India;
*cvraj@hotmail.com

T

he objective of this study was to
determine the changes in the quality of
fresh whole Indian mackerel after coating
with edible materials. Fresh mackerels were
coated and stored at refrigerated (4±1°C) for
a period of lasting up to three weeks. The
mixing ratio of different components in each
edible coating material was judged based on
the preliminary studies using different coating
techniques. Coating materials were applied
in dipping (immerging) method ensured with
uniform surface coating. The coated fishes
were kept under observation for change in
quality analyzed at two days interval.
Sensorial
attributes
and
physical,
biochemical and microbiological changes
were measured during storage period. It was
observed that it is more advantages to use
starch as a coating material contained with
starch (20%); glycerol (10%); potassium
sorbate (2%); water (68%) as compared to
carboxy methyl cellulose (CMC (5%);
glycerol (5%); water (90%)) in maintaining
the keeping quality (moisture, fat, pH, PV,
FFA, TBARS, TVB-N, TMA-N and TPC) of
whole fish. The lowest thiobarbituric acid and
total volatile nitrogen levels were found in the
fishes coated with starch. The marginal
change in fat, pH and moisture content was
observed between the coated samples as
compared to control showed significant
increase from the initial period of storage.
The shiny surface of the fishes coated with
CMC achieved higher sensory scores than
the starch coated fishes. Further, in the
sensorial analysis the coated samples were
much more preferred than those not coated.
As a result of the effect of different materials,
the coating layers on the fish surface created
a barrier for the mass transfer during storage
which controlled the quality deterioration.
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AV PO 27
Retort processing of Malabar style
curry from cage cultured tilapia,
Oreochromis niloticus
ANUJ KUMAR*, AMMU DINAKARAN, PANKAJ
KISHORE, C.O. MOHAN, P.K. BINSI, K. ASHOK
KUMAR
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *anuj19.ak@gmail.com

C

age culture of tilapia (Oreochromis
niloticus) is an upcoming technology
targeted to increase the production. The high
production necessitates the development of
better post-harvest practices for efficient use
of tilapia. To improve the utilization, retort
processed ready to eat (RTE) Malabar style
curry was prepared using fried and non-fried
tilapia
and
the
thermal
process
characteristics along with sensory and
microbiological parameters were studied.
The come up time (CUT) for the steam retort
was observed to be 3 min. The non-fried and
fried tilapia were sterilized to the lethality
values (F0) of 8.78 and 10.11, respectively.
The heating and cooling lag factors for fried
tilapia curry (1.44 and 1.32) were markedly
different from non-fried tilapia curry (1.26 and
1.01). The Ball’s process time for fried tilapia
curry (58 min) was found to be higher
compared to non-fried tilapia curry (44 min).
Both the products were found to be
commercially sterile. Sensorily, both fried
and non-fried tilapia in RTE form were
accepted by the panellists.

AV PO 28
Effect of sodium metabisulphite on
properties of seaweed supplemented
biscuits

BITTY BABU1, ANUJ KUMAR2*, K. ELAVARASAN2,
C.S.TEJPAL2, S.K. PANDA2, K. ASHOK KUMAR2,
SUSEELA MATHEW 2
1

Freeze Drying and Animal Product Department, Defence Food
Research Laboratory, Mysuru, India; 2ICAR-Central Institute of
Fisheries Technology, Matsyapuri, Kochi, Kerala, India
*anuj19.ak@gmail.com

B

iscuits are popular snack food that are
consumed worldwide in various forms
and flavors. These offers an attractive mode
to make functional and health foods. Sea
grapes (Caulerpa racemosa) a nutritive
seaweed-supplemented semi-sweet biscuits
were prepared to enhance the health
promoting attributes. To improve the textural
attributes of seaweed biscuits, the flour was
treated with sodium metabisulphite (SMB)
and its effects on biscuit properties were
observed. Addition of seaweed in the flour
increased the water and oil absorption
capacity. SMB treatment increased the
sulfhydryl group concentration in the dough.
*
A decrease in L (lightness/ darkness) value
*
and increase in a (redness/ greenness) and
*
b (yellowness/ blueness) values of biscuits
was
noticed
with
increasing
SMB
concentration. Further, treatment with SMB
decreased the thickness and weight of the
biscuits. Break strength of the biscuits
decreased significantly with SMB addition,
without negatively affecting the sensorial
properties. Overall sensory acceptability
score of the biscuits lied in ‘liked moderately’
to ‘liked very much’ range of 9-point Hedonic
scale.

AV PO 29
Effect of ice storage on quality of
Bombay duck and Japanese threadfin
bream with special reference to their
pictorial presentation
L. NARASIMHA MURTHY*, GIRIJA G. PHADKE,
SANJAY K. CHANDRAVANSHI
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B

ombay duck (Harpodon nehereus) and
Japanese threadfin bream (Nemipterus
japonicus) caught off Mumbai region were
evaluated for their pictorial, sensory,
biochemical and microbiological quality
parameters during storage in ice. Overall
appearance of Bombay duck fish changed
from bright skin with shiny lustrous coloration
to discoloured, with detached head and belly
burst from day one to day 13 in ice storage.
Japanese threadfin bream exhibited changes
in overall appearance from bright pinkish skin
with clear distinction between dorsal and
ventral side on day 1 to discoloured skin and
distended belly region with burst on day 13 in
ice storage. Remarkable changes in colour
and structure of eyes of both the fish were
observed during ice storage. Proximate
composition of Bombay duck fish showed
moisture, crude protein, crude fat and total
ash content of 88.06±0.01, 10.18±0.23,
0.81±0.02 and 0.86±0.02% respectively on
wet weight basis. Nemipterus japonicus
exhibited moisture, crude protein, crude fat
and total ash content of 77.51±0.01,
17.96±0.08, 2.02±0.00 and 1.74±0.15%
respectively. Increasing trend was observed
in biochemical and microbiological quality
parameters during ice storage in both the fish
species. Psychrophilic aerobic plate count of
both the fish species reached to
unacceptable level at the end of 13 days of
storage in ice. Based on the pictorial
presentation, both the species had a shelflife of 13 days in ice.

AV PO 30
Valorization of fish visceral waste for
proteases
production
and
their
application in destaining

L. NARASIMHA MURTHY*, GIRIJA G. PHADKE,
SANJAY K. CHANDRAVANSHI, PRIYANKA S.
VICHARE, JEYAKUMARI ANNAMALAI
ICAR-Mumbai Research Centre of Central Institute of Fisheries
Technology, Navi Mumbai, Maharashtra, India;
*murthycift@gmail.com

F

ish processing operations generate large
amount of waste in the form of viscera
which accounts for nearly 5-8% of the total
weight of fish. Fish visceral waste is usually
discarded which create environmental
pollution. It is considered as a good source of
enzymes including proteases. In the same
line, crude proteases were extracted from
species belonging to three different habitats
namely; catla (from fresh water), little tuna
(from marine waters) and tilapia (from wild
habitat). The proteases were further
evaluated for their proteolytic activity and
partially purified using various precipitation
techniques (acetone, ethanol and ammonium
sulfate fractional precipitation). Higher
specific activity of 18.19 U/mg was observed
in little tuna proteases. Recovery was higher
in acetone precipitated catla proteases
(31.18%) among the three different fish
species. Based on higher proteolytic activity,
crude proteases from little tuna were further
selected for their application in destaining of
blood stains. It was observed that, tuna
crude protease extract effectively removed
blood stains of fish blood and chicken blood
in the period of 20 minutes and the he-goat
blood stains were effectively removed within
10 minutes without usage of detergent.
Sheep blood stain was effectively removed
within 15 minutes and she-goat stain was
effectively removed in 10 minutes treatment
time with crude enzyme extract. The rate of
stain removal was found to be higher for
crude protease extracts without further
purification and could be used as a
destaining agent in detergent applications.
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AV PO 31

AV PO 32

Ice
stored
Ompok
pabda
and
Oreochromis mossambicus in relation
to their composition, quality and
pictorial presentations

Anthocyanin based freshness indicator
for intelligent packaging application

L. NARASIMHA MURTHY*, GIRIJA G. PHADKE,
SANJAY KUMAR CHANDRAVANSHI
ICAR-Mumbai Research Centre of Central Institute of Fisheries
Technology, Navi Mumbai, Maharashtra, India;
*murthycift@gmail.com

C

omposition, sensory, biochemical and
microbiological quality parameters of ice
stored fishes namely; Ompok pabda (Indian
butter
catfish)
and
Oreochromis
mossambicus (Mossambique tilapia) have
been evaluated as a function of ice storage
along with pictorial presentation. Overall
appearance of pabda fish changed from
bright skin bright skin with clear distinction
between dorsal and ventral side to
discoloured and burst belly from day one to
day 15 in ice storage. In tilapia, bright and
dark coloured skin with reddish tinge at the
beginning of the storage study turned to
creased and whiter skin colour with softened
flesh at the end of 17 days in ice storage.
Proximate composition of pabda fish showed
moisture, crude protein, crude fat and total
ash content of 79.84±0.15, 13.13±0.14,
1.64±0.67 and 2.04±0.08% whereas that of
tilapia was found to be 78.80±0.09,
18.32±0.14,
0.90±0.01,
3.42±0.04%
respectively on wet weight basis. Increasing
trend was observed in biochemical and
microbiological quality parameters during ice
storage in both the fish species. Projected
shelf-life of pabda and tilapia were estimated
to be 15 and 17 days respectively as a
function of ice storage based on pictorial
presentation.

S. REMYA1*, C. O. MOHAN2, C. N. RAVISHANKAR2
1
Veraval Research Centre of ICAR-Central Institute of
Fisheries Technology, Veraval, Gujarat, India; 2ICARCentral Institute of Fisheries Technology, Kochi, Kerala,
India; *remya03cof@gmail.com

I

n the current study, anthocyanin (AC) was
extracted from the seed coat of red kidney
bean (Phaseolus vulgaris) for preparing pH
sensitive freshness indicator. Bromocresol
purple (BCP) was used as reference
indicator. Ginger prawn (Metapenaeus
kutchensis), an endemic species of the Gulf
of Kutch, was collected from Surajbari
(Kutch, Gujarat, India). The whole prawns
were
packed
inside
nylon-EVOHpolyethylene bags (one group under air and
another under vacuum) along with freshness
o
th
indicators and stored at 4 C. On 0 day, pH,
TMA-N (mg%) and TVB-N (mg%) values of
ginger prawn were 5.09, 1.85 and 12.9,
respectively. During storage, pH values of
aerobically packed prawns (AP) increased
th
and reached a value of 7.8 on 6 day. At the
end of 9 days of chilled storage, 8.41 was the
pH of vacuum packed sample (VP). Over the
period of storage, colour of the freshness
indicating dyes changed with increase in pH
and volatile base formation. On the day of
sensory rejection of samples, BCP was
turned from yellow to purple and colour of AC
changed from pink to blue-green, revealing
its efficiency for freshness prediction, which
will enable the consumers to judge the
quality of fish.
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SF IN 01
The United States Food and Drug
Administration import process for
seafood
CHRISTOPHER PRIDDY*
Assistant Country Director for Foods, United States Food and
Drug Administration, United States Embassy, Shantipath,
Chanakyapuri, New Delhi, India;
*Christopher.priddy@fda.hhs.gov

Seafood is one of the most highly traded
commodities in the world, and India is an
important supplier of seafood products to the
United States. The U.S. Food and Drug
Administration (USFDA) is responsible for
ensuring that the U.S. seafood supply – both
domestically sourced and imported – is safe,
sanitary, and properly labeled. All imported
seafood products must comply with the same
U.S. regulatory standards as domestically
sourced seafood products. The USFDA has
the authority to determine whether seafood
products can enter the United States and can
refuse such entry if a seafood product
violates or appears to violate U.S. law. All
companies engaged in the international trade
of seafood products must ensure that they
understand USFDA food safety requirements
and import procedures. This session of the
th
11 India Fisheries and Aquaculture Forum
will provide an overview of these issues.

SF IN 02
Laboratory testing as a tool for
verifying the effectiveness of a seafood
safety control system
JANIE DUBOIS*

Director of Laboratory Program, Joint Institute for Food Safety
and Applied Nutrition, University of Maryland, United States of
America; *jdubois@urnd.edu

S

eafood is a relatively high-risk food
principally due to microbial pathogens,
but the increased use of antibiotics and other
pharmaceuticals in aquaculture have brought
about new health concerns. The US FDA has
had a HACCP requirement in place to ensure
the safety of seafood since 1997. At the time,
finfish and crustaceans were estimated to
cause some 11 million cases of foodborne
illness annually. While the guidance
surrounding
the
rule
has
evolved
significantly, the philosophy has remained
centered on prevention and control. This
presentation will discuss laboratory methods
that are fit for the purpose of ensuring
seafood safety both in microbiology and
chemistry. The guidelines for laboratory
method validation recognized in the US will
be reviewed and some of the underlying
constraints of regulatory systems that drive
the selection of methods presented. In
particular, the requirements for specialized
analysts, equipment and consumables will be
presented.

SF IN 03
Analysis of compounds of concern in
aquaculture
to
meet
export
requirements, verify control procedures
and ensure consumer safety
SIMON HIRD*
Principal Scientist, Food and Environmental Marketing, Waters
Corporation, 34 Maple St, Milford, United States of America;
*Simon_Hird@waters.com

A

quaculture is currently one of the most
rapidly
growing
food
production
industries in the world, with aquaculture
production now exceeding capture fisheries
production (World Bank, 2013; FAO, 2016).
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The global trade of aquaculture is currently
reported to be valued at US$160 billion
(FAO,
2016).
Although
aquaculture
production has increased globally, potential
contamination of the aquaculture products
via animal feed, administration of veterinary
drugs and/or from the neighbouring
environmental conditions of aquaculture sites
remains an issue. The chemical hazards
from fishery products are highly regulated in
the EU and maximum levels of substances
are defined. These regulations, alongside
risk-based surveillance of both domestic and
imported products and border control
measures, have been shown to be critical for
the protection of public health. Suppliers and
importers can set even lower limits for preexport testing (PET) based upon trading
decisions to provide better warranties to their
customers. It is there for important to have
adequate analytical methods to detect
chemical residues, other contaminants and
natural toxins in these commodities.
Residues of antimicrobial and antifungal
substances have been found in aquaculture
products for a number of years. Substances
such as chloramphenicol, malachite green
and nitrofurans have been banned in
aquaculture practices for food safety
reasons. In 2014, over 7000 samples of
aquaculture products were analysed within
the EU and <0.5% were found to be noncompliant
(EFSA,
2016).
The
triphenylmethanedyes, malachite green and
crystal violet, were the most frequently found
residues in aquaculture. The presence of
antibiotics in surface waters surrounding
farms poses a potential ecotoxicological risk
but
also
contributes
to
increased
antimicrobial resistance in bacteria. Marine
biotoxins are produced by naturally occurring
phytoplankton and accumulate in fish,
particularly filter-feeding bivalve molluscs.
Consumption of shellfish contaminated with
marine biotoxins can cause severe

intoxications in humans, which can be
different depending on the specific toxins
involved in the contamination.

SF IN 04
Food safety a
perspective

commitment:

Indian

LALITHA R. GOWDA*
Former Chief Scientist, CSIR-Central Food Technological
Research Institute, Mysore ; Member, Scientific Advisory
Committee, FSSA (I), New Delhi, India;
*lrgowda2k11@gmail.com

A

ccess to good quality and safe food has
been man’s main endeavor from the
earliest days of human existence. A safe
food is one that is free of microbiological,
chemical or physical hazards and does not
cause illness or injury when consumed as
intended. Concerns about food safety have
emanated from, changes in life style and
food habits, food handling practices, change
in exotic products and processes and
globalization of trade in food and increased
consumer awareness. Various regulatory
mechanisms have been established to
guarantee food safety. In India, the ‘Food
Safety
and
Standards
Act
(2006)’
consolidates various acts and orders that
were earlier prevalent under various
Ministries and Departments. The FSSA (I)
was created for laying down science-based
standards for articles of food and to regulate
their manufacture, storage, distribution, sale
and import to ensure availability of safe and
wholesome food for human consumption.
The food industry is expected to maintain a
high standard of food safety by complying
with the FSS Rules and Regulation, 2011.
The food producer/industry is responsible to
produce better quality and safer foods by
implementing
food
safety
assurance
programmes and hygienic practices in their
operation. A sea of change in consumer
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awareness about food safety and protection
issues has occurred. At any point of time
along the food chain food can get
contaminated so it is important to understand
food safety and be equipped in recognizing
key risks. Effectively communicating sciencebased information on health, nutrition and
food quality and safety is imperative. Food
safety is therefore a shared commitment
between government, producers/industry,
and consumers. The FSS Rules and
Regulations
and
their
effective
implementation will be presented.

SF IN 05
Seafood HACCP Inspections at the
United
States
Food
and
Drug
Administration
STANLEY SERFLING*
Consumer Safety Officer, United States Food and Drug
Administration, 5001 Campus Drive College Park, United States
of America; *Stanley.serfling@fda.hhs.gov

A

s the aquaculture industry continues to
expand, concerns regarding the use of
unapproved animal drugs and unsafe
chemicals, and the misuse of animal drugs
during aquaculture production has increased
substantially.
Aquaculture
producers,
particularly in developing countries, may use
pesticides, general purpose chemicals or
unapproved antibiotics that may cause food
safety risks or harmful health risks to
humans. Furthermore, use of antibiotics,
such as nitrofurans and chloramphenicol, in
animals can contribute to the emergence and
spread of antimicrobial resistance in bacteria
that may be transferred to and cause
infections in humans, and reducing the
effectiveness of these antimicrobial drugs
vital for treatment of human disease.
Ensuring the safety of the food supply is a
top priority for the United States Food and

Drug Administration (FDA). Under U.S. law,
importers of food products into the United
States are responsible for ensuring that the
products are safe, sanitary, and labeled
according to U.S. requirements. To
determine compliance with FDA laws and
regulations, the FDA conducts import field
examinations and collects samples of food
products before the products may enter the
United States. All imported shipments of
FDA regulated food products are reviewed
by FDA and must comply with the same
standards
as
domestic
products.FDA
determines whether products are admissible
into U.S. commerce and may refuse entry to
any that violate or appear to violate any
provisions of U.S. law. The goal of the
foreign inspection program is to help ensure
that foods exported to the United States are
safe and meet FDA regulatory requirements.
In addition to supplementing border
surveillance and sampling, the program is
intended to promote the development of
cooperative relationships
with foreign
regulatory authorities and assist in building
confidence in their seafood regulatory
programs.

SF IN 06
Safety and regulation of food additives
V. SUDERSHAN RAO*
Scientist ‘E’, National Institute of Nutrition, Hyderabad,
Telengana, India; *vemulasr@yahoo.com

F

ood additives have become integral part
of processed foods and many chemicals
are added as food additives. Over the last 50
years, developments in food science and
technology have led to the discovery of many
new substances that can fulfil numerous
functions in foods and they play an important
role in today's complex food supply. Never
before has the range and choice of foods
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available been so wide. Consumers are
demanding more variety, choice and
convenience alongside higher standards of
safety and wholesomeness. The general
criteria for any food additive to be used in
food processing is that they should have
technological purpose, are safe and do not
mislead the consumer. However consumer
concern has always been on the safety.
Safety assessment of food additives is
carried out a science based approach
developed
by
Codex
Alimentarius
commission which is the International food
standards making body, working under that
aegis of Food & Agriculture Organization and
World Health Organization. This method is
called Risk Assessment, Risk assessment
has four components 1. Hazard identification
2. Hazard characterization 3. Exposure
assessment 4. Risk characterization. The
most critical component of risk assessment is
to find out the exposure assessment of food
additive. This will vary depending upon the
foods where the food additive likely to be
used. The regulatory limits are set by each
country is to ensure that minimum amount
of additive that is necessary for technological
function is used and the total food additive
that can be ingested from all the foods, if the
additive is permitted in more than one food or
food categories, it should not pose any
health hazard to the consumer.

SF OR 01
Risk assessment of pesticide residues
from fish of river Gomti
K.N. SUBIR*, K. SAHA, S.K. PAUL,
S. BANDOPADHYAY, S. SAMANTA
ICAR-Central Inland Fisheries Research Institute Barrackpore,
Kolkata, West Bengal, India; *s.nag@icar.gov.in

R

esidues of pesticides present in aquatic
ecosystems
originate
through
anthropogenic activities. From water and
sediments these chemicals are transferred
along the food chain to the aquatic animals,
more importantly fishes and accumulate
there. Since fish is consumed by human,
presence of any toxic xenobiotics is
undesirable as it may pose serious health
hazards. With this background, monitoring of
river Gomti, which passes through highly
populated and industrial districts of UP state
was undertaken to observe the pollution level
with respect to pesticide residues. Water,
sediment and fish samples were analysed for
multi residues of 34 pesticides comprising of
organochlorines (OC), organophosphates
(OP) and synthetic pyrethroids (SP). OCs
were detected in 52% water, 30% sediment
and 43% fish samples while for OPs, the
corresponding value was 33%, 25% and
39% respectively. No SP residue could be
detected in any sample. Among the OCs,
mainly α-HCH, DDE were frequently
recorded
in
water
and
fish.
The
concentrations of ΣHCH, ΣDDT and
ΣEndosulfan in water varied from 0.007-0.58,
0.15-1.7 and 0.033 – 1.2 µg/l respectively. In
sediments, β-HCH, DDD, DDE and
endosulfan (β, sulfate) were detected. In fish
ΣDDT was much below the tolerance limit
(TL) of 7 mg/kg recommended by FSSAI but
few samples contained HCH in concentration
exceeding the TL (0.25 mg/kg). Among the
OPs
chlorpyriphos
(0.01-0.178
µg/l),
dimethoate (0.012-0.019 µg/l) and meparathion (0.061-0.288 µg/l) could be
detected in water. Chlorpyriphos and
dimethoate residues were also found in
sediments of few sites. However, in fish
residues of dichlorvos (0.05-0.42 mg/kg),
dimethoate (0.7 mg/kg), me-parathion (0.010.07 mg/kg), malathion (0.01-0.11 mg/kg)
and chlorpyriphos (0.003-0.095 mg/kg) were
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recorded. The concentrations of OPs
detected were not alarming though tolerance
limits of those pesticides in fish were not
available for comparison.

SF OR 02
Constraints in implementing food safety
management system, ISO 22000:2005 in
seafood export firms in Alapuzha and
Ernakulam districts of Kerala
A.S. SARANYA*, S.N. MINI
School of Industrial Fisheries, Cochin University of Science and
Technology, Kochi, Kerala, India;
*saranyaasankar37@gmail.com

F

ood safety has an important status in the
global food supply chain. Any flaw in food
chain can cause serious health risk to the
consumers. Food safety standards have
been implemented to assure safety and
quality of food. Food safety standards are
getting more importance world over, due to
emerging problems associated with the
consumption of contaminated food products.
Implementing of food safety standards has
become mandatory in seafood export firms.
Now, a large number of food safety
standards were implemented to gain entry to
more markets and enhance market share.
These seafood export firms face a number of
constraints in implementing and maintaining
the standards.The aim of the study was to
determine
factors
that
hinder
the
implementation food safety management
system, ISO 22000:2005 in seafood export
firms in Alapuzha and Ernakulam districts of
Kerala. The study was based on survey of 70
seafood export firms with Food Safety
Management System certification. Major
constraints were extracted from 15 variables
to six factors with varimax rotation of
exploratory factor analysis using principle
component analysis. The six factors

explained
68.92%
of
variance.
Organisational constraints explained 18.51%
of
variance,
managerial
constraints
(13.73%), organisational - culture barrier
(12%), economic constraints (10.2%),
technical barrier (8%) and external barrier
(7%).

SF OR 03
Freshness of fishes landed along
Thoothukudi coast: A field study
V. ALAMELU*, R. SHALINI, P. YESUDHASON,
R. JEYASHAKILA, G. JEYASEKARAN
School of Harvest and Post Harvest Technology, Fisheries
College and Research Institute, Thoothukudi, Tamil Nadu, India;
*alamelu.venkat@gmail.com

R

aw seafood is a highly perishable
commodity. Freshness quality must be
maintained to maximize its value. The quality
of fish can be assessed by physical, sensory,
chemical and microbiological methods. Even
though, sensory assessment remains as the
fast and easiest way for assessing fish
freshness, it has some limitations. So, one of
the reliable and on–field method for
assessment is the use of fish freshness
tester, which is a device that determines
freshness based on dielectric properties. In
the study, the quality of fishes landed in
different parts of Thoothukudi region viz.,
Therespuram, Inigo Nagar, Fishing harbour,
Tharuvaikulam
and
Punnakayal
were
assessed using the tester. Fishes landed at
Inigo Nagar recorded the highest average
score (9.95), while those landed at
Tharuvaikulam had the lowest average score
(8.23). Larger size fish such as tuna,
seerfish, shark and sailfish had lower
freshness scores of 3-4. Emperor bream,
Lethrinus landed along the coast were
consistently fresh with an average score 12.
It is inferred that the freshness score of the
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fish is determined by the method of capture,
time taken between the capture and landing
and handling practices. Freshness scores
were also correlated with the sensory
characteristics of the fish. Such tester shall
be devised indigenously and distributed at
low cost to the fishermen to fix the price
based on quality.

SF OR 04
Study of pathogenic potentials of
seafood isolates of Arcobacter butzleri
using human epithelial cell line
R. SRINU, P. PARMANAND, T. GAYATRI, L.
MANJUSHA, H. SANATH KUMAR, B.B. NAYAK*
ICAR-Central Institute of Fisheries Education, Off-Yari road,
Panch Marg, Versova, Mumbai, Maharashtra, India;
*nayakbb@cife.edu.in

T

he genus Arcobacter comprises of
emerging
food
and
waterborne
pathogens of which Arcobacter butzleri is the
predominant
pathogen
causing
gastroenteritis and bacteraemia in humans.
The pathogenic potentials of bacterial
pathogens are measured by adhesion,
invasion and cytotoxicity to the host cells. In
this study, a total of 15 A. butzleri isolated
from fish (5), shellfish (5) and coastal water
(5) were tested individually to understand the
ability Arcobacter butzleri strains to adhere
and invade human epithelial cells (HeLa) and
their cytotoxicity to Vero cells. Eleven of
fifteen A. butzleri isolates were able to
adhere and invade HeLa cells, while the
remaining four isolates (F1, F2, SF5 and
CW4) did not show any invasion of HeLa
cells. The crude toxin extracted from these
strains induced morphological changes in
cultured Vero cells. All 15 A. butzleri strains
showed cytotoxic effects on Vero cell. These
results strongly suggest that A. butzleri
present in seafood have pathogenic

characters and hence the environmental
isolates of A. butzleri should be considered
potentially pathogenic to humans.

SF OR 05
Isolation of Vibrio cholerae 0139 from
freshwater fish and its characterization
vis-à-vis virulence genes, genetic
heterogeneity
and
response
to
antimicrobials
B. MADHUSUDANA RAO1*, TOMS C.JOSEPH2, M.M.
PRASAD2
1

Visakhapatnam Research Centre, ICAR-Central Institute of
Fisheries Technology, Pandurangapuram, Andhra University,
P.O., Visakhapatnam, Andhra Pradesh, India; 2 ICAR-Central
Institute of Fisheries Technology, Matsyapuri, P.O., Willington
Island, Kochi, Kerala, India; *bmrcift@gmail.com

V

ibrio cholerae belonging to the
pathogenic O139 serogroup was
isolated from freshwater fish, Catla catla
procured from fish market in Visakhapatnam,
Andhra Pradesh. The V. cholerae O139
isolate was identified by employing V.
cholerae species specific PCR (sodB), PCR
targeting O139-rfb specific primers and
serologically using O139 antiserum. The V.
cholerae O139 isolate was positive for the
presence of virulence genes viz., cholera
toxin (ctx), toxin co-regulated pilus (tcp) and
accessory cholera enterotoxin (ace) genes
but was negative for zonula occludens toxin
(zot) gene. The heterogeneity of the V.
cholerae O139 isolate was compared with
other cholera toxin gene (ctx) positive V.
cholerae isolates (n=7) from fish and fishery
environment. Biochemically, the O139 isolate
was similar to other ctx positive V. cholerae
but differed with some isolates in acetoin
production. The V. cholerae O139 isolate
haemolysed human RBC, was positive for
gelatinase, caseinase, DNAse, lipase,
phosphatase,
amylase
and
chitinase
activities. The lipase activity of V. cholerae
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O139 isolate was relatively higher than other
ctx positive V. cholerae. The V. cholerae
O139 isolate was resistant to nitrofurantoin
(300µg), cefotaxime (30µg) and ampicillin
(10µg) but was sensitive to 23 other
antibiotics. Plant essential oils inhibited the
growth of V. cholerae including O139 isolate
in the order thyme oil > clove bud oil > clove
leaf oil > rosemary oil. ERIC-PCR results
showed that V. cholerae O139 isolate
showed extensive dissimilarity with other ctx
gene positive V. cholerae isolates that
belonged to serogroup-O1 and serogroup
non-O1/non-O139 but exhibited more
similarity with V. cholerae O139 type culture.

SF OR 06
Isolation of Shiga toxin-producing
Escherichia coli (STEC) harbouring
putative variant Stx genes from seafood
P. SREEPRIYA, L. MANJUSHA, A.K. BALANGE, B.B.
NAYAK, H. SANATH KUMAR*
ICAR-Central Institute of Fisheries Education, Andheri, Versova,
Mumbai, Maharashtra, India; *sanathkumar@cife.edu.in

S

higa toxin-producing Escherichia coli
(STEC) is an important group of
pathogenic E. coli capable of causing serious
human infections. Several food-borne
outbreaks due to STEC have been reported
worldwide. Fecal contamination of water and
food is responsible for the introduction of
STEC. In this study, E. coli isolated from
seafood in Mumbai were characterized with
respect to the virulence genes commonly
associated with STEC. Five variant Shiga
toxin genes were sequenced and the
sequence
analysis
revealed
that
4
sequences were identical with Stx1d subtype
of Shiga toxin 1, while one sequence
deviated significantly from known Stx1
sequences. In comparison with Stx1d, the

new variant of Stx1 identified in this study
has 4 amino acid substitutions (Tyr 67Phe,
Asp70Asn, Leu255Val, Leu262Ile) in subunit
A, while in subunit B, 6 amino acid
substitutions (Ile7Lys, Leu19Arg, Leu56Phe,
Leu61Ile, Thr69Ala, Glu85Gly) were noted.
Partial sequence of a putative variant stx2
gene was also derived in this study. Further,
the presence of stx2 sequence in a PCR
product of size higher than that defined by
the primers was detected by Southern
hybridization using a biotin-labelled probe.
The study reports the occurrence of Shiga
toxin 1 variant Stx1d in seafood for the first
time. The PCR results, together with
Southern
hybridization
and
partial
sequencing of a stx2 gene strongly suggest
the occurrence of more, presumably new
variants of Stx1 and Stx2 among seafood
isolates of STEC.

SF OR 07
PCR-RFLP for authentication of five
processed
species
of
snappers
targeting d-loop region of mitochondrial
DNA
B. SIVARAMAN*, G. JEYASEKARAN, R. JEYA
SHAKILA, W. LIDIYA, S. AANAND, D. SUKUMAR
School of Harvest and Post-Harvest Technology, Fisheries
College and Research Institute, Thoothukudi,Tamil Nadu, India;
*sivabala17@gmail.com

T

his study was undertaken to develop a
rapid and reliable method for the
identification of processed snapper products.
Five different species of snapper viz.,
Lutjanus fulvus (black tail snapper), L. gibbus
(humpback red snapper), L. lemniscatus
(yellowstreaked
snapper),
L.
argentimaculatus (mangrove red snapper)
and L. rivulatus (blubber lip snapper)
available along the Thoothukudi coast were
examined in chilled, frozen, and cooked
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forms. The DNA was amplified by a set of
designed primer exclusively targeting D-loop
variable region of mitochondrial genome. The
target DNA on PCR amplification yield a 515
bp product which was further sequenced to
check the conformity with the available
databases. A restriction enzyme, Tsp509I
was selected forfurther restriction digestion
and the digested DNA fragments were
visualized by silver staining. The results
showed that the selected single enzyme was
able to differentiate all the five closely related
chilled snapper species. RFLP digestion of
the amplified region gave 3-5 major bands in
snapper species. Distinct bands at 240, 165
and 70 bp were noticed in L. fulvus, while L
.gibbus have 3 bands at 270, 165 and 95 bp.
L. argentimacutaus shared five bands at 165,
130, 105, 70 and 65 bp, while the closely
related L. lemniscatus lack one band at 70
bp. L. rivulatus possessed three distinct
bands at 250, 165 and 130 bp. Similar
patterns could also be achieved with frozen
and cooked snapper species. Hence, the
developed PCR-RFLP method targeting Dloop region can be reliably used to
authenticate the five major prevalent snapper
species more precisely without any
discrepancies.

SF OR 08
Sodium benzoate in fish and ice
samples from different markets of
Kerala

many bacteria. The ADI fixed by JEFCA for
sodium benzoate is 0-5 mg/kg body weight
and the maximum allowable limit is 0.1% as
per EU regulations. Due to effective
antimicrobial properties, treatment of this
preservative is proven to extend shelf life of
processed fishery products by many
researches. But in fresh and processed fish,
use of sodium benzoate is not allowed as per
Indian
and
international
regulations.
However, clandestine use of sodium
benzoate in freshly harvested fish reported
from various quarters. Hence a study was
attempted to evaluate the presence of
sodium benzoate in fresh fish and ice using a
rapid
and
sensitive
HPLC
method.
Ammonium acetate: Acetonitrile (4:1) mixture
was used as buffer at a flow rate of 1 ml/min
and the detection wavelength was 225 nm.
Fifty-five samples including 18 ice sample
and 37 fin fish and shellfish samples
collected from different markets of Kerala,
were analysed. Among the samples, 2% of
fish samples contained sodium benzoate
below quantification level, 10% fish samples
and 50% ice samples contained sodium
benzoate below the detection level. The
study data indicate minimal risk of health
issue from consumption of these fishes
because the detected concentration was very
low and a long period exposure of this level
can only make people vulnerable to adverse
health effects. However, frequent monitoring
of the fish samples with zero tolerance and
awareness about the preservatives and their
side effects will help to ensure food safety.

E.R. PRIYA1*, S.K. PANDA1, T.V. SANKAR2, K. ASHOK
KUMAR1
1

ICAR-Central Institute of Fisheries Technology, Matsyapuri
P.O., Willingdon Island, Kochi, Kerala, India; 2Kerala University
of Fisheries and Ocean Studies, Panangad , Kochi, Kerala,
India; * priyaer@gmail.com

S

odium benzoate is a permitted additive
used in processed fish and fishery
products to inhibit growth of mold, yeast and
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SF OR 09
Development of fish freshness indicator
with red cabbage and turmeric extracts
K. NAGALAKSHMI*, C.O. MOHAN, K. ELAVARASAN
ICAR-Central Institute of Fisheries Technology, Matsyapuri P.O.,
Willingdon Island, Kochi, Kerala, India;
*nagalakshmicift@gmail.com

F

ish freshness indicators were developed
using pH sensing red cabbage and
turmeric extracts. Chitosan films entrapped
with the natural extracts were evaluated for
their efficiency in detecting fish freshness
during storage. The films act as visual
colorimetric sensors inside fish package,
changing colour with the rate of spoilage.
The colour change indicates the degree of
fish freshness. The pH chart developed in pH
buffer gradient solutions with the extracts
were correlated with the headspace pH.
Biochemical (TMA, TVBN), microbial (TPC)
and sensory quality of the fish were
estimated during storage. The colour change
of the film was measured using colorimeter.
The red cabbage film turned from purple to
green and the turmeric film turned from
yellow to orange. The study reveals that the
smart films can be effectively used as visual
fish freshness detectors.

SF OR 10
Development of freshness indicator for
packed fish and shell-fishes
C.O. MOHAN*, PANKAJ KISHORE, S.K. PANDA, K.
ASHOK KUMAR, C.N. RAVISHANKAR

importance. Keeping this in view, the present
study was undertaken to develop a freshness
indicator for packed fish and shellfishes in
o
refrigerated storage condition (2-3 C). Indian
mackerel (Rastrelliger kanagurta), Indian
white shrimp (Fenneropeneaus indicus) and
squid (Loligo duaceuli) was used in the
study. Ten different pH-sensitive dyes, with
chemical modification were impregnated on
to the sterile filter paper and allowed to dry.
Cleaned fish and shellfishes were packed in
HDPE trays and filter paper impregnated with
pH-sensitive dyes was attached separately to
the inner-side of the tray top sealing
packaging material. The trays were placed in
refrigerator and samples were drawn at
regular intervals to monitor the visible colour
change, CO2 level in headspace, pH, total
volatile base nitrogen, microbial and sensory
quality. A progressive increase in the CO2
level was observed in all the packs. TVB-N
values, total aerobic plate counts, total
psychrotrophic counts and Pseudomonas
counts increased with the storage period.
Among the 10 different dyes, bromocresol
purple correlated well with the biochemical
and microbial changes, thus indicating its
application as real-time monitoring of
freshness for packed fish and shellfishes.

SF OR 11
Comparative in- vitro studies on
antimicrobial activity of bulk and nanozinc oxide incorporated chitosan
S. VISNUVINAYAGAM1*, L.N. MURTHY1,
A. JEYAKUMARI1, U. PARVATHY1, G.K. SIVARAMAN2
1

ICAR-Central Institute of Fisheries Technology, Matsyapuri P.O.,
Willingdon Island, Kochi, Kerala, India; *comohan@gmail.com

T

he intelligent packaging systems with
emphasis
on
monitoring
real-time
freshness of food are gaining increased

Mumbai Research Centre of ICAR- Central Institute of Fisheries
Technology, Vashi, Navi Mumbai, Maharashtra, India; 2 ICARCentral Institute of Fisheries Technology, Matsyapuri P.O.,
Willingdon Island, Kochi, Kerala, India;
*visnuvinayagam@yahoo.co.in
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nO-Nano particle (ZnO-NP) is known for
its antimicrobial property but as it is not
food grade, it has limitations in seafood
application. However, ZnO-Bulk particle
(ZnO-BP) is a GRAS (Generally Recognized
As Safe) listed substance and hence can be
added in the food as a supplement (CFRNo.182.8991).
However,
no
previous
literature is available on the antimicrobial
property exhibited by ZnO-BP. Hence, the
present study was carried out to exploit the
antimicrobial activity of ZnO-BP incorporated
chitosan and its comparison with ZnO-NP
incorporated
chitosan.
ZnO-NP
was
prepared by Solgel method and the size was
confirmed by the UV-Visible spectrometer
(Blue shift from the 385 nm to 370 nm) and
scanning electron microscope (flake size with
the length of 70 – 90 nm). The activity of the
BP and NP was assessed by minimum
inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC). Similarly,
the activity of the ZnO-NP incorporated
chitosan
(ZnO-NP-CH)
and
ZnO-BP
incorporated chitosan (ZnO-BP-CH) was
assessed by antibiogram with various food
borne pathogenic and specific spoilage
organisms (SSO) in fish. The results
indicated that ZnO-BP-CH was equally
effective to ZnO-NP-CH against most of the
bacteria. Both ZnO-BP-CH and ZnO-NP-CH
exhibited higher inhibition zone i.e., 10 - 15
mm than chitosan alone. Among the SSOs,
Pseudomonas was found highly susceptible.
The order of susceptibility of the SSOS
against ZnO-BP-CH and ZnO-NP-CH were
as follows: Pseudomonas>H2S formers >
Mould>B. thermosphacta>Lactobacillus >
Yeast. Hence, the present study concluded
that ZnO-BP-CH can be used as a suitable
antimicrobial agent in seafoods for their shelf
stability.

SF OR 12
Incidence of Aspergillus fungal species
in cured fish of Gujarat based on
internal transcribed spacer regions 1
and 4
G.K. SIVARAMAN1*, S. VISNUVINAYAGAM2, A.K.
JHA3, S. REMYA3, V. RENUKA3, K. AJEESH3,
D. VANIK3, M.M. PRASAD1
1

ICAR-Central Institute of Fisheries Technology, Matsyapuri
2
P.O., Willingdon Island, Kochi, Kerala, India; Mumbai
Research Centre of ICAR- Central Institute of Fisheries
Technology, Sector 1, Vashi, Navi Mumbai, Maharashtra , India;
3
Veraval Research Centre of ICAR- Central Institute of Fisheries
Technology, Veraval, Gujarat, India; *gkshivraman@gmail.com

F

ungal infestations cause quality losses
and often pose serious health hazards to
the consumers. The sun dried fish samples
(n = 36) such as ribbon fish, bombay duck,
catfish, horse mackerel, dhoma, leather
jacket, prawn and acetes were collected from
the dried fish processing facilities and
commercial markets from Veraval and
Nawabhandar in Gujarat. Ten gram of the
fish samples were homogenised in sterile
normal saline and serial dilution was made
-1
-6
from 10 to 10 and spread onto a duplicate
plate of Rose Bengal Chloramphenicol Agar
o
and incubated at 25 to 30 C for 5 days. The
1
total fungal counts ranged from 2.0 x 10 to
2
1
5.0x 10 cfu.g- and the higher counts were
frequently seen in the ribbon fish sample.
The morphologically distinct colony was
streaked on to Sabouraud Dextrose Agar
(SDA) for DNA isolation. The fungal DNA
was isolated and purified as per the
manufacturer’s guidelines (Invitrogen, US)
and PCR was carried out with the universal
primers for the 18S gene with the ITS1 and
ITS4 regions of 670bp. The DNA sequences
were submitted to the European Nucletide
Archives (Accession Number: LT 745387- LT
745395) and found that Aspergillus nidulans,
Aspergillus oryzae, Aspergillus flavus,
Aspergillus sydowii, A. foetidus and
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Aspergillus rugulosa. The highest similarity
(100%) was observed between Aspergillus
flavus
with
Aspergillus
oryzae
and
Aspergillus
nidulans
with
Aspergillus
rugulosa. The least genetic similarity was
found between Aspergillus flavus with
Aspergillus rugulosa and Aspergillus oryzae
with Aspergillus rugulosa. The phylogenetic
tree revealed that two clade were formed
among the fungal species with one clade
belongs to Aspergillus flavus, Aspergillus
rugulosa and Aspergillus sydowii and the
another with Aspergillus flavus and
Aspergillus oryzae. The present study shows
the presence of different pathogenic fungal
species which can be from different sources
of contamination at various stages of dry fish
processing.

SF OR 13
Prevalence of Salmonella in seafood
collected from the local markets
S.S. GREESHMA*, C.J. TOMS, V. MURUGADAS,
M. M. PRASAD
ICAR–Central Institute of Fisheries Technology, Matsyapuri
P.O., Willingdon Island, Kochi, Kerala, India;
*greeshma.ambadi@gmail.com

S

almonella is a serious food-borne
pathogen
which
belongs
to
enterobacteriaceae family. All Salmonella
groups other than Salmonella typhi and S.
paratyphi refers to as NTS (Non-Typhiodal
Salmonella) which causes diseases from
mild gastroenteritis to life threatening cases
and it is becoming a great public concern
worldwide recently. Nearly 165 sea food
samples from local markets of Cochin were
screened for the Salmonella and it is found
that the prevalence is 27.3%. The 45 positive
samples
include
many
commercially
important fishes, shellfishes and molluscs. All
isolates were confirmed as positive by bio

typing and by PCR targeting invA gene with
284bp. Serotyping of these isolates
confirmed the presence of various Non
Typhiodal Salmonella (NTS) strains like
Salmonella typhimurium, S. salamae, S.
urbana, etc. Some of the isolates were rough
type which cannot be serotyped. Antibiogram
profiling was performed against twenty
antibiotics like imepenem, ciprofloxacin,
tobramycin,
moxifloxacin,
ofloxacin,
ceftazidine, levofloxacin, norfloxacin, cotrimoxazole,
colistin,
nalidixic
acid,
augmentin,
cefoxitin,
gatifloxacin,
gentamycin,
amikacin,
aztreonam,
ceftriazone, cefpodoxime, nitrofurantoin etc.
The Salmonella isolates showed the
resistance
towards
third
generation
cephalosporins,
carbapenem
and
nitrofurantoin groups.

SF OR 14
Fluoride removal from water using
chitosan coated activated carbon and
cuttle bone carbon in combination with
alumina
S.J. LALY*, E.R. PRIYA, A.A. ZYNUDHEEN
ICAR-Central Institute of Fisheries Technology, Matsyapuri P.O.,
Willingdon Island, Kochi, Kerala, India; *lalyjawahar@gmail.com

F

luoride contamination of ground water is
a globally important concern both in
health and environmental aspect. High
content of fluoride in drinking water can
result in many health issues including
skeletal and dental fluorosis. As there is a
serious requirement for defluoridation of
drinking water, activated carbon and Cuttle
bone carbon was modified with chitosan
(chitosan coated activated carbon – CCAC
and chitosan coated Cuttle bone carbon CCBC)
and used in combination with
alumina for defluoridation. Characteristics of
CCAC and CCBC were studied using SEM
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images and FT-IR spectra. A batch
adsorption study was carried out at different
adsorbent dosage, contact time and initial
concentration. Fluoride concentration was
determined using Ion chromatography.
Maximum fluoride removal efficiency of
85.37% from water was obtained using a
combination of 2.5% chitosan coated
activated carbon and 1% alumina.While a
maximum fluoride removal efficiency of
66.88% was obtained using a combination of
2.5% chitosan coated cuttle bone carbon and
1% alumina. Both the combinations effected
optimal fluoride removal efficiency of 94.58
and 75.63 % respectively at a contact time of
120 minutes. Combination of CCBC and
alumina was found to be more effective with
higher fluoride removal efficiency at higher
initial concentration of fluoride when
compared to combination of CCAC and
alumina.

SF OR 15
Effect of organic acid on survival of
Staphyococcus aureus and enterotoxin
production in fish during drying
T.K. ANUPAMA*, K.A. ARUNA, S.K. PANDA,
A.A. ZYNUDHEEN
ICAR-Central Institute of Fisheries Technology, Matsyapuri P.O.,
Willingdon Island, Kochi, Kerala, India;
*anupamatk.tk@gmail.com

T

his study was aimed to investigate the
effect of organic acid against S.aureus
and enterotoxin production in fish during
drying. Shark (Carcharhinus falciformis)
procured from the local fish market was
deskinned, cut into small pieces and then
decontaminated with 5ppm chlorine. Shark
meat pieces were inoculated with three
different levels of S.aureus: a low level of
3log cfu/g, a medium level of 5log cfu/g and
a high level of 7log cfu/g. The meat was then

washed with four different concentrations (1,
3, 5 and 7%) of propionic acids separately
and
dried in an electric drier for 24hr.
Moisture and water activity of fresh meat was
75.9% and 0.98, which decreased to 10.6%
and 0.63 during drying. In 3log cfu/g
inoculated samples there was about 1.52,
2.63, 2.73 and 3.31 log reduction in S.aureus
for 1, 3, 5 and 7% treated samples at the end
of drying. Enterotoxin was not detected in
any of the samples including the control
samples after drying. In 5logcfu/g inoculated
samples, there was remarkable reduction in
the S. aureus count for 5% and 7% treated
samples (3.3 and 4.38 log cfu/g) compared
with other treated samples. Enterotoxin was
not detected in 5 and 7% treated samples. In
7log cfu/g inoculated samples there was
about 0.67, 1.89, 4.16 and 4.43 log reduction
in S. aureus count for 1, 3, 5 and 7% treated
samples at the end of drying. Enterotoxin
was detected in all the treated samples
except in 7% propionic acid. Therefore 7%
was
found
effective
for
samples
contaminated with 7 log cfu/g. It was
concluded that propionic acid was highly
effective in decontaminating meat surfaces
and are shown to be safe, simple, efficient,
and
cheap
which
can
be
highly
recommended for commercial applications
for decontaminating of fish during drying.

SF OR 16
Progression of microbes associated
with quality and safety of chill stored
Caranx melampygus
FEMEENA HASSAN*
*ICAR- Central Institute of Fisheries Technology, Matsyapuri,
P.O., Willingdon Island, Kochi, Kerala, India;
*femeenahassan@rediffmail.com

F

ish, which is a good source of low calorie,
high protein food with a range of health
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benefits, is highly perishable and spoil faster
than other muscle foods. The wide variety of
microorganisms harbouring raw fish is one of
the reasons for its faster spoilage. In this
aspect the advancement of microbial growth
is a major factor determining the shelf life of
a product. Present study aimed to evaluate
the Progression of microbes associated with
quality and safety on chilled storage of
Caranx melampygus. Chilled storage is an
effective way of fish preservation since
spoilage can be delayed and quality can be
maintained
through
proper
icing.
Microbiological
progression
on
the
advancement of chilled storage was carried
out in three days interval. Quantitative
analysis was carried out for the exploration of
Mesophiles,
Psychrotrophs,
Fecal
Streptococci,
Pseudomonas
spp,
Enterobacteriaceae, E. coli, S. aureus,
Hydrogen sulphide producers, Histamine
forming
bacteria
and
Brochothrix
thermosphacta. While qualitative analysis
was performed for Salmonella, V. cholerae,
V. parahaemolyticus and L. monocytogenes.
Mesophilic and psychrotrophic count crossed
-1
the limit of acceptability i.e 7log10cfug on
th
15 day of storage. The mean log values of
Pseudomonas,
Hydrogen
sulphide
producers, B. thermosphacta, Histamine
producing bacteria, Enterobacteriaceae and
th
Fecal streptococci counts from initial to 15
-1
day of storage ranged from 2.1 log10 cfu g to
-1
-1
7.5 log10 cfu g , 2.5 log10 cfu g to 7.3 log10
-1
-1
-1
cfu g , 2 log10 cfu g to 7.6 log10 cfug , 2.5
-1
-1
-1
log10 cfug to 4.7 log10 cfu g , 3.8 log10 cfu g
-1
-1
to 4.9 log10 cfu g , 2 log10 cfu g to 3.6 log10
-1
cfu g
respectively. Based on the
microbiological
parameters,
Caranx
melampygus under chilled storage in flake
ice gave a shelf life of 12 days. Salmonella,
V. cholerae, V. parahaemolyticus, L.
monocytogenes and S. aureus were absent
in the analysed samples.

SF OR 17
Genetic relationship of pathogenic
Vibrio parahaemolyticus isolated from
aquaculture farms and hatcheries
V.N. SREEJITH1*, C.J. TOMS1, M.M. PRASAD1,
K.V. LALITHA2
1

ICAR-Central Institute of Fisheries Technology, Matsyapuri
P.O., Willingdon Island, Kochi, Kerala, India; 2Principal Scientist
(Retd.), ICAR-Central Institute of Fisheries Technology,
Willingdon Island, Kochi, Kerala, India; *sreejithvnz@gmail.com

D

espite stringent preventive actions being
taken by the industrialists Vibrio sp.
remains to be a major concern during the
export of shrimp as evidenced by the data
given in RASFF portal of the EU, which
notifies the border rejection of two
consignments and notification issued for four
others in last one year from August 2016 to
August 2017. Among the six consignments
that
were
positive
for
Vibrio
parahaemolyticus, three were from India.
The presence of V. parahaemolyticus in the
consignments can be attributed to its innate
prevalence in saline environments of tropical
areas. A study was conducted on the
prevalence of V. parahaemolyticus in
samples collected from aquaculture farms
and hatcheries of Kerala during the period
from 2014 to 2016. 42 samples including
water, mud and shrimp were collected from
12 farms and 3 hatcheries of which 93%
were positive for V. parahaemolyticus. 33
pathogenic isolates of V. parahaemolyticus,
determined by the presence of either
thermostable direct haemolysin (tdh) gene,
tdh related haemolysin (trh) gene or
Kanagawa phenomenon was isolated from
as many as 7 samples. The pathogenic
isolates were further subjected to ERIC PCR
to understand the genetic relatedness among
the isolates. The analysis of ERIC PCR
fingerprints revealed extensive diversity
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among the isolates. At 40% similarity, six
major clusters were identified in the
dendrogram. The clustering of isolates from
different farms located in the same
geographical location with high similarity
(>90%) represented the regional spread of
these isolates. The isolates that were
clustered together with the reference clinical
isolate were positive for tdh geneindicating
genetic relatedness between these isolates.
The study can be further extended to
determine the genetic relationship of V.
parahaemolyticus from frozen and processed
samples which will help in elucidating the
possible source of contamination.

SF OR 18
Staphylococcal enterotoxin genes in
MRSA from seafood and environment

found in this study. A total of 26 (40%) out of
65 MRSA isolates carried multi-enterotoxin
genes. Enterotoxin gene cluster (egc) was
found in 17 out of 65 MRSA strains and they
harboured at least 3 genes of the egc (seg,
sei, sem, sen, and seo). The isolates which
possessed > 5 se's were found to harbour
sea, sei and seg genes invariably. The order
of dominance of the se’s in the MRSA
isolates
from
seafood
and
fishery
environment were sea (70%) >sen (60%)
>seo (50%) >sem (50%) >sei (35%) >seg
(30%) >sec (10%) >seh (10%) >sel (10%)
>ser (10%) >sed (5%). The possession of
multiple-enterotoxin
genes
in
MRSA
indicates the strong potential of these
isolates to cause food borne illness and
stringent hygienic measures should be
incorporated in the whole seafood production
chain to avoid the entry of these pathogens
into the food chain.

V. MURUGADAS1*, C.J. TOMS1, K.V. LALITHA2

SF OR 19

1

ICAR-Central Institute of Fisheries Technology, Willingdon
Island, Kochi, Kerala, India;2 Principal Scientist (Retd.), ICARCentral Institute of Fisheries Technology, Kochi, Kerala, India;
*murugadascift81@gmail.com

S

taphylococcus aureus is a versatile
pathogen having variety of virulence
determinants, capable of causing wide range
of infections. S. aureus possessing
enterotoxins are generally regarded as food
poisoning organisms. Very few reports are
available in MRSA from seafood for the
presence of staphylococcal enterotoxins or
their genes (se’s). This study was
undertaken to determine the prevalence of
se’s in 65 MRSA’s isolated from seafood and
aquatic environment by employing either
single or multiplex PCR targeting 18 se’s.
The study revealed that 18.5% of MRSA did
not harbour se’s. seb and see were not found
in any of the isolates. see, the most frequent
enterotoxin gene identified in S. aureus
worldwide is the predominant enterotoxin

Effect
of
modified
atmosphere
packaging on the survival of Yersinia
enterocolitica in Indian oil sardine
PANKAJ KISHORE*, C.O. MOHAN, S.K. PANDA,
V.A. MINIMOL, K. ASHOK KUMAR
ICAR-Central Institute of Fisheries Technology, Matsyapuri P.O.,
Willingdon Island, Kochi, Kerala, India;
*pkishore2007@gmail.com

M

odified atmosphere packaging (MAP) is
commonly used preservation method to
extend the shelf life of fishes. Although MAP
is widely used for fishes, the report on the
optimum gas composition for Yersinia
enterocolitica is very scant. Hence, the
present work was undertaken to assess the
survival of Y. enterocolitica exposed to
different gas composition. For this, Y.
5
-1
enterocolitica at 10 cfu g was inoculated on
to sardine (Sardinella longiceps) and packed
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in polyester-polyethylene laminated pouches.
The packs were divided into 7 lots. One lot
was used as control air pack and for other 6
lots, different combinations of CO2 and O2
(100:0; 80:20; 60:40; 40:60; 20:80; 0:100)
were flushed before sealing the pouches. All
0
the packs were stored on ice (0-2 C) and the
survival of Y enterocolitica, total aerobic plate
counts and biochemical quality was
monitored at regular intervals. Total volatile
base nitrogen content increased with the
storage period, which correlated well with the
total aerobic plate counts. The gas
combination of 80:20 (CO2:O2) exhibited
better inhibitory effect for Y. enterocolitica
compared to other gas compositions. The
use of MAP with combination of 80:20
(CO2:O2) can be used for extending the shelf
life of perishable food commodities like fishes
significantly which helps in expanding the
marketing of fishes to distant locations with
maximum control with respect to major food
borne pathogens.

SF OR 20
Development of DIG labeled probes for
detection of Salmonella

followed by agarose gel electrophoresis to
confirm Salmonella by observing the specific
band. From the same isolates, DNA were
isolated, amplification and purification were
performed which were then subjected to
quantification of labeling efficiency, DNA
spotting, hybridization and immunological
detection. Dot blot hybridization revealed that
all the PCR products obtained with hns and
invA primers hybridized with the probe
confirming the specificity of this primer to
detect Salmonella by evident positive color
reaction. DIG labeled hns and invA probes
that were developed in this study showed
similar efficacy in detecting Salmonellaas
thePCR. The present investigation revealed
that both hns and invA probes developed
were simple, reliable and specific for
enumerating Salmonella with the minimum
probe volume that in turn assures its efficient
application
in
detecting/enumerating
Salmonella. This method subverts the
necessity
to
perform
agarose
gel
electrophoresis
followed
by
gel
documentation and can be performed on the
PCR product directly. It can also lend itself to
using the probes to perform colony
hybridization on agar plates with suspected
Salmonella.

B.U. SUPREETHA1*, S.V SURENDRANATH1,
I. KARUNASAGAR2
1

Karnataka Veterinary, Animal and Fisheries Science University,
College of Fisheries, Mangalore, India; 2Faculty of Biomedical
Science,Centre for Science Education and Research, Nitte
University, University Enclave, Medical Sciences Complex,
Deralakatte, Mangalore, India; *busupreetha@gmail.com

T

he genus Salmonella has zero tolerance
in food and the presence of this pathogen
is a serious concern world over. A DIGlabeled probe was developed to enumerate
the pathogenic, food borne Salmonella by
targeting hns and invA genes. The presence
of hns and invA genes in all the isolates
included in the study were confirmed by
performing polymerase chain reaction (PCR)

SF OR 21
Effect of liquid smoke and chitosan
treatment on inhibition of Listeria
monocytogenes in fishmodel system
K.K. ANAS1*, B.B. NAYAK2, H. SANATH KUMAR2, X.
MARTIN2, R.G.K. LEKSHMI1,C.S. TEJPAL1,
M. SUSEELA1
1

ICAR-Central Institute of Fisheries Technology, Matsyapuri
P.O., Willingdon Island, Kochi, Kerala, India; 2ICAR-Central
Institute of Fisheries Education, Andheri (W), Versova, Mumbai,
Maharashtra, India;*anaskk40@gmail.com
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ish and fishery products which are
considered as an excellent source of
nutrition can also act as vehicles for the
transmission of food borne pathogens. In
the present study, the inhibition effects of
liquid smoke alone and a combination of
liquid smoke and chitosan to inhibit Listeria
monocytogenes was investigated. The total
phenolic content of liquid smoke was
determined according to the Folin-Ciocalteu
method and the value observed was 20.7
mg/ml. To study the effect of liquid smoke
alone, cold smoking of Pangasianodon
hypophthalmus was done with 5% liquid
smoke
and
inoculated
with
L.
monocytogenes. Further, the combined
effect of liquid smoke and chitosan was
studied by dipping cold smoked P.
in
different
hypophthalmus
pieces
concentrations (1%, 1.5% and 2%) of
chitosan solution for 10 minutes and
inoculated with L. monocytogenes. After 14
days of survival study, liquid smoke-treated
fish showed reduced bacterial count from 8
log units to 2 log units. However, fish treated
with liquid smoke and 1.5% chitosan showed
a significant reduction in the bacterial count
from 8 log units to 1 log unit. Hence, from
the present study, it can be concluded that
the combined treatment of liquid smoke and
1.5% chitosan can inhibit L. monocytogenes
considerably than liquid smoke alone.

SF PO 01
Endogenous formaldehyde content in
some commercially important Indian
food fishes
M. ARABINDA, P.K. PARIDA, B.K. DAS,
B. P. MOHANTY*
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *bimal.mohanty@icar.gov.in

F

ormaldehyde is currently classified as a
known human carcinogen by the
International Agency for Research on Cancer
(IARC, 2012) and the National Toxicology
Program (NTP, 2011). The oral reference
dose (RfD) suggested by the US
Environmental Protection Agency (EPA) is
0.2 mg/kg of body weight. Similarly, some
other countries have proposed standard
maximum limits for fish like a maximum limit
of 60 mg/kg for fish (for Gadidae family) and
10 mg/kg for crustaceans (Italian Ministry of
Health). In recent times, illegal applications
of formaldehyde to increase the shelf-life of
fish, which is a highly perishable food
commodity although of high value and high
export-demand,
have
been
reported.
However, formaldehyde also occurs in fish
and certain other food items as a
degradation product of trimethyl amine oxide
(TMOA). Therefore, it is necessary to have
information
on
the
endogenous
formaldehyde content in different fish
food/food products to differentiate it from the
exogenous formaldehyde illegally added. In
this context, we have determined the
endogenous formaldehyde content in some
commercially important food fishes including
rohu (Labeo rohita), catla (Catla catla),
mrigal (Cirrhinus mrigala), hilsa (Tenualosa
ilisha), tilapia (Oreochromis niloticus) and
Bombay duck (Harpadon nehereus) by
HPLC. The endogenous formaldehyde
contents were found to be < 5 mg/kg wet
weight in all the fishes studied except
Bombay duck in which it was found to be
26.9 mg/kg. However, these values are much
lower than the permitted value for fish (60
mg/kg as proposed by the Italian Ministry of
Health). This study provides baseline
information that can be used for quarantine
purposes and to set the permissible limit of
formaldehyde in Indian food fishes by the
Food Safety and Standards Authority of India
(FSSAI).
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SF PO 02
Prevalence of non-typhoidal Salmonella
enterica in seafood in Mumbai
P. PARMANAND, R. SRINU, L. MANJUSHA,
B. B. NAYAK, H. SANATH KUMAR*
ICAR-Central Institute of Fisheries Education, Andheri (W), P.O.
Versova, Mumbai, Maharashtra, India;
*sanathkumar@cife.edu.in

N

on-typhoidal Salmonella enterica (NTS)
is a major problem in tropical seafood. In
this study, the prevalence of NTS was
investigated in seafood in Mumbai. Fifty-six
seafood samples comprising of 40 fish and
16 shellfish were collected from 3 fish
landing centres and 5 retail fish markets in
Mumbai and analysed for Salmonella
enterica using multiple selective enrichment
broths and selective agar media. S. enterica
was isolated from 40 (71.42 %) samples of
seafood, of which 31 were finfish and 9 were
shellfish. Biochemically typical Salmonella
isolates (n=579) were subjected to invAspecific PCR for the confirmation of S.
enterica. The PCR identified 160 (27.63%)
isolates as Salmonella enterica. Of 37
samples analysed from fish market, 22
(39.28%) were positive for Salmonella. In
comparison, only 4 (7.14%) of 19 samples
analysed from landing centres harboured
S.enterica. This study showed that fish
landing centres varied with respect to
Salmonella contamination of seafood. While
Salmonella was absent in samples from one
landing centre, samples from other two
landing centres were found frequently
contaminated. The level of contamination of
seafood samples collected from different fish
markets also varied considerably with one of
the fish market samples free from Salmonella
contamination, while samples from other fish
markets were heavily contaminated. Of
different seafood types analysed, Coilia

dussumieri
was
found
frequently
contaminated, with 15% of samples being
positive, followed by Penaeus monodon
(7.5%), Harpadon nehereus, Meretrix casta
(5%), Sardinella longiceps (5). The study
reveals widespread contamination of seafood
by NTS in Mumbai and increasing trend in
the level of contamination from landing
centres to the retail fish markets. The study
emphasizes the need to determine the
sources of contamination, most prevalent
serotypes and the human health risks due to
the speared of pathogen via. seafood.

SF PO 03
Comparative analysis of single and
multiple Food Safety Management
Systems
K.T.M. RAFEEQUE, N.S. MINI*
School of Industrial Fisheries, Cochin University of Science and
Technology, Kochi, Kerala, India; *ktrafee@yahoo.com

T

here is an increasing trend in the food
industry to adopt more food safety
management system standards (FSMS),
when the organizations seek to enhance
safety of the food products to meet the
requirements put forward by the customers
and markets. The ideal scenario is an
organization
adopting
and
effectively
implementing FSMS based on one
internationally accepted and benchmarked
standard and the stakeholders accepts the
same. Multiple food safety management
systems (MFSMS) is the situation in which
one
organization
has
adopted
and
implemented more than one FSMS standard.
Organizations go through a transition phase
during the adoption of MFSMS from the
situation of single FSMS, which could have
caused changes in the key management
system parameters over a period. This paper
compares the situation of single and multiple
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food safety management systems in seafood
processing firms with selected parameters to
identify if any beneficial change happened in
the critical FSMS areas and to identify
impacts in the other management aspects of
an organization. Quantitative data was
collected from sample seafood processing
firms in India which has adopted MFSMS.
Proportionate stratified sequential random
sampling method was followed to select
samples. Wilcoxon signed rank test and
Paired t-test were used for data analysis in
SPSS 22.The study revealed that the
implementation of multiple FSMS has caused
increased investment to processing firms in
terms of
audit man-days, trainings to
introduce new standards and number of
quality and technical employees. However,
there is beneficial increase in terms of
number of markets, number of customers
and overall processing quantity. Whereas no
significant improvement was observed in
intended critical areas such as internal
process controls, product related customer
complaints, regulatory body complaints and
staff attrition.

SF PO 04
Distribution of human pathogenic Vibrio
spp. in wild caught and aquacultured
fish and shellfish
K. VANDITA, A.K. BALANGE, B.B. NAYAK, H. SANATH
KUMAR*
ICAR-Central Institute of Fisheries Education, Andheri (W), P.O.
Versova, Mumbai, Maharashtra, India;
*sanathkumar@cife.edu.in

V

ibrios are natural inhabitant of marine
and estuarine environment and are also
known pathogen of humans and marine
animals. The human infection occurs when
seafood containing pathogenic vibrios are
consumed raw or undercooked. In this study,

16 seafood and environment samples
comprising of 2 fish, 10 shrimp, 2 water and
2 sediment samples collected from landing
centers, fish markets and shrimp farms in
Mumbai
were
analysed
for
human
pathogenic Vibrio spp. A total of 129 Vibrio
isolates were obtained from the sample after
selective isolation and biochemical tests. The
genus identity of the isolates was confirmed
by a Vibrio genus-specific PCR. The
prevalence
of
V.
cholerae,
V.parahemolyticus and V. harveyi was
determined by species-specific PCR assays.
Of 129 isolates, 73 (56.5%) belonged to the
genus Vibrio. Twenty-six isolates (44%)
were
identified
as
V.
harveyi.
V.parahaemolyticus was identified by PCR
specific for tlh and Vp-tox genes. Together,
29 isolates harboured tlh and Vp-tox genes.
One of the key objectives of this study is to
determine the distribution of virulence
genotypes of human pathogenic vibrios
among environmental isolates of Vibrio spp.
Among shrimp isolates, 6 isolates showed
luminescence, four of which were identified
as Vibrio harveyi. With the emergence of
shrimp pathogenic V. parahemolytiucs, it
becomes imperative to screen fish and
shellfish for potentially pathogenic strains of
vibrios to understand the zoonotic potentials
of Vibrio spp.

SF PO 05
Formalin in freshwater fishes: A threat
for consumer safety
R. SHALINI*, V. ALAMELU, R. JEYASHAKILA,
P. YESUDHASON, G. JEYASEKARAN
School of Harvest and Post Harvest Technology, Fisheries
College and Research Institute, Tamil Nadu Fisheries University,
Thoothukudi, Tamil Nadu, India; *shalinimispa@gmail.com

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 398

th

F

11 IFAF, November 21-24, 2017, Book of Abstracts

ish consumers in some parts of India are
at the risk of contracting many diseases
including cancer, as toxic formalin a chemical
meant of preserving corpses is being used to
preserve fish. In order to keep the freshness
of fish, fishermen and fish retailers in many
states of India use formalin as a preservative
agent. The present study was carried out to
analyse the formalin abuse if any in
commercially important freshwater fishes of
Nellore and Bhimavaram regions of Andhra
Pradesh. The fish samples were analysed for
the level of formalin by Standard NASH
method. The formalin content was found to
be in the range of 30 – 870 ppb in the
samples collected from Nellore and found to
be high in knife fish (Chitala chitala) collected
form Chinna Bazar fish market, and low in
pearlspot (Etroplus suratensis) collected from
the same place. Among the fishes tested,
44% , 6%, 6% and 2% were found to contain
formalin in the range of < 250 ppb, 251- 500
ppb, 501-750 ppb and 751- 1000 ppb
respectively . In Bhimavaram region, the
formaldehyde content was found to be in the
range of 300-570 ppb and the maximum
being in pangas (Pangasius pangasius)
collected from Pedamiram and the minimum
being in pangas (Pangasius pangasius), and
rohu
(Labeo
rohita)
collected
from
Madhavapatnam and Vandram, respectively.
About 73% and 27% of the samples tested
were found to contain formalin in the range of
250 - 500 ppb and 501 - 750 ppb
respectively.
The result of this study
indicates that formalin might have been used
in preservation of fishes which is a serious
concern to the consumers.

SF PO 06
Detection
of
pathogenic
Vibrio
parahaemolyticus
in
molluscan
shellfish along the Thoothukudi coast
K. ALAMELU*, R. SHALINI, R. JEYASHAKILA,
G. JEYASEKARAN
School of Harvest and Post Harvest Technology, Fisheries
College and Research Institute, Tamil Nadu Fisheries University,
Thoothukudi, Tamil Nadu, India; *alamelu.venkat@gmail.com

V

ibrio parahaemolyticus is an important
seafood borne human pathogen
worldwide
and
cause
gastrointestinal
infections due to the consumption of raw or
improperly cooked molluscan shellfish, such
as oysters, clams and mussels. In recent
years,
pathogenic
strains
of
V.
parahaemolyticus have been associated with
gastroenteritis outbreaks around the world
including India. The objective of this study
was
to
detect
the
pathogenic
V.parahaemolyticus in oysters and clams
using PCR and direct plating method. Eight
batches of the edible oyster, Crassostrea sp.
and clams, Meretrix meretrix were collected
along Thoothukudi Harbour beach at monthly
intervals between November 2016 and June
2017. Pathogenic V. parahaemolyticus
organisms were identified using thermolabile
direct hemolysin (tlh) gene and the
thermostable direct hemolysin (tdh) gene,
and thermostable direct hemolysin related
hemolysin (trh) gene respectively. The result
of this study shows the prevalence of
pathogenic
V.
parahaemolyticus
and
moderate to less prevalence of non
pathogenic V. parahaemolyticus in both
+
oysters and clams. Pathogenic (tdh ) and/or
+
(trh ) V. parahaemolyticus was detected in
approximately 68% of Crassostrea sp. and
51% of Meretrix sp. from Thoothukudi coast.
The frequency of detection of pathogenic V.
parahaemolyticus was significantly related to
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water temperature. Since, failure to detect
pathogenic V. parahaemolyticus in shellfish
more frequently was attributed to the low
numbers and uneven distribution of the
organism, further studies on prevalence of
pathogenic V. parahaemolyticus involving
molluscan shellfish need to be studied.

SF PO 07
Molecular identification of halotolerant
biogenic amine formers associated with
salt cured fishes
T. SURYA*, G. JEYASEKARAN, R. JEYASHAKILA,
M.K. PALANI, N. ASHA HEMAMALINI
School of Harvest and Post-Harvest Technology, Fisheries
College and Research Institute, Tamil Nadu Fisheries University,
Thoothukudi, Tamil Nadu, India; *thamizsurya@gmail.com

T

he cured fishery products have good
potential for internal and export market in
India. In the past few years, there has been a
decline in the export of cured fishery
products due to poor quality. Bacterial
spoilage tends to increase the biogenic
amine level in salt cured fishes. Salt cured
seerfish and sardines are the most preferred
cured products available in south Tamil
Nadu. Presence of biogenic amines and
halotolerant amine forming bacteria was
analysed along with general quality
characteristics. Cured seerfish and sardines
obtained in February contained high
-1
histamine (2130 & 1170 mg kg ), cadaverine
-1
(8910 & 2570 mg.kg ), putrescine (2580 &
-1
78.80 mg.kg ). Total halotolerant bacterial
count ranged from 3.845 to 6.494 log cfu/g
with the maximum found in cured sardine
collected in November. Among the total
halotolerant bacteria (90 Nos.), 63 were
identified as amine formers (33 from seerfish
and 30 from sardines). Representative
isolates (18 Nos.) were identified following
amplification of bacterial 16Sr RNA by PCR

and subsequent sequencing of the specific
target region. The sequence were analysed
by performing BLAST analysis and
compared with the sequences of reference
strains available in NCBI database. Most of
them were gram-positive, and belonged to
the genera viz., Staphylococcus (7 Nos.),
Bacillus (6 Nos.), Salinicoccus (1 No.) mainly
and Brevibacterium (1 No.). Only two isolates
were gram-negative belonging to the genus,
Providencia (2 Nos.). Phylogenetic tree was
constructed for the halotolerant amine
forming bacteria by using Clustal Omega
software. This is the maiden report on the
molecular phenotyping of halotolerant amine
forming bacteria associated with salt cured
fishes at in India. Providencia, Salinicoccus
and Brevibacterium are reported for the first
time as halotolerant amine forming bacteria
from salt cured fishes.

SF PO 08
Diffusion of OCP residues from Rohu
(Labeo rohita) internal organs to edible
tissues during ice storage – a threat
U. ARISEKAR*, R. JEYASHAKILA, G. JEYASEKARAN
School of Harvest and Post-Harvest Technology, Fisheries
College and Research Institute, Tamil Nadu Fisheries University,
Thoothukudi , Tamil Nadu, India; *harimfsc2525@gmail.com

T

his study was planned to examine the
diffusion of OCP residues from internal
organs to edible tissues of rohu (Labio rohita)
held in ice. The total OCP residues were high
-1
in liver (246 µg kg ), followed by gills (226 µg
-1
-1
kg ) and intestine (167 µg kg ). Edible
muscle tissues contained less OCP residues
-1
(54 µg kg ). Endosulfan, endrin and DDT
were the major OCPs in liver and intestine
-1
-1
ranging from 53-66 µg kg , 45-53 µg kg
-1
and 26-35 µg kg , respectively. During iced
storage, the total OCP residues in muscle
-1
tissues increased to 152 µg.kg ; while in gill
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tissues it reduced to 129 µg kg . In the liver,
-1
the total OCPs increased to 317 µg kg on
-1
day 5; and to 933 µg kg on day 7. Total
disintegration of internal organs beyond day
5 of storage had resulted in such abnormal
increase in OCP residues of liver – like
mass. OCP residue accumulation in edible
muscle tissues had occurred due the
diffusion from gills and not from the liver.
Although the total OCP residues had
increased 3 folds in muscle tissues on day 9,
accumulation of BHC and heptachlor was 6
folds; endrin and DDT was 4 folds; aldrin was
3 folds; and endosulfan and cypermethrin
was 2 folds. Correspondingly, in the gills the
loss of endosulfan, DDT, endrin and
heptachlor was 40%; while aldrin was 60%
and BHC was 30%. The study inferred that
although diffusion of pesticides can occur to
the edible tissues during ice storage, the
level noticed were far below the permissible
limit for endosulfan, endrin and DDT.
However, in case of alarming level of
pesticides in surface waters, there may be
chances for more accumulation in gills, which
in turn diffuse to fish tissues on storage in
ice.

indicus, P. monodon, P. semisulcatus, L.
vannamei,
M.
dobsoni,
M.
affinis,
parapeneopsis sculptilis, M. ensis, M.
monoceros. Such 10 species represent more
than 50% of total shrimp production
worldwide and may be fraudulently replaced
by species exhibiting lower values. For, it
preliminary sequencing of a mitochondrial
val
sequence of 464 bp in the 12S rRNA/tRNA
mitochondrial region was done and careful
analysis of such sequences allow to design
of primers 12S-Cru3/12S-Cru2, followed by
restriction with the enzyme TsPE 1, and Hinf
1. The TSPE 1, enzyme alone can
differentiate eight shrimp species and the
combination of 2 enzymes allowed the
differentiation of P. monodon and F.
merguinensis. The method was also
validated which with 30 shrimp products. The
method is found to be more reliable as the
patterns did not overlap with any of
unidentified shrimp products. It was shown
that PCR-RFLP method can be used to
expose fraudulent substitution of processed
shrimps prior to marketing.

SF PO 09

Heavy metal content analysis of
commercially important finfish and
shellfish of the Gulf of Mannar coast

Molecular identification of commercially
relevant shrimp species by PCR
targeted to the 12S rRNA/tRNAVAL mt
DNA
W. LIDIYA, G. JEYASEKARAN٭, R. JEYASHAKILA, B.
SIVARAMAN
School of Harvest and Post-Harvest Technology, Fisheries
College and Research Institute,Tamil Nadu Fisheries
University,Thoothukudi, Tamil Nadu, India;
*jeyasekarang@gmail.com

novel PCR-RFLP methodology have
been developed for the identification of
A
ten commercially important penaeid shrimps
species, these were: F. merguinensis, F.

SF PO 10

P. VELAYUTHAM*, P. PRABHAKARAN, D. SUKUMAR,
S. ATHITHAN
School of Harvest and Post Harvest Technology, Fisheries
College and Research Institute, Tamil Nadu Fisheries University,
Thoothukudi, Tamil Nadu, India; *velayuthamfcri@gmail.com

T

he present investigation deals with the
assessment of Heavy metal content in
commercially important finfish and shellfish
of the Gulf of Mannar coast. Three fish
landing
centres
namely,
Thoothukudi
(Station-1), Keelakarai (Station-2) and
Veerapandianpattinam
(Station-3)
were
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selected and the commercially important fish
samples were collected for heavy metal
content analysis. Two fish species from each
category
viz.
pelagic
(Sardinella
longiceps and
Selaroides
leptolepis),
demersal
(Epinephelus
quoyanus and Lethrinus lentjen) and bottom
(Penaeus
semisulcatus and Portunus
sanguinolentus) were used for the present
study. Among three landing centres, the
highest mercury level (0.44 ppm) was
reported in Portunus sanguinolentus followed
by Epinephelus quoyanus (0.25 ppm),
Penaeus
semisalcatus (0.22
ppm)
and Lethrinus lentjen (0.21 ppm). In pelagic
type of fishes, mercury content was absent in
all the three landing centres. The cadmium
and lead contents were also analysed using
Atomic Absorption Spectrometer and the
cadmium content was found in all the
varieties of fishes. The maximum value of
cadmium (0.15 ppm) was estimated
in Portunus
sanguinolentus followed
by Penaeus semisulcatus and Lethrinus
lentjen (0.14
ppm), Epinephelus
quoyanus (0.13
ppm), Sardinella
longiceps (0.12
ppm)
and Selaroides
leptolepis (0.11 ppm). According to present
findings, lead was completely absent in all
the varieties of fishes from three landing
centers.

SF PO 11
Characterization
of
Vibrio
parahaemolyticus strains isolated from
marine fish and shell fish
B. MADHUSUDANA RAO1*, TOMS C. JOSEPH2,
K.V. LALITHA2
1

Visakhapatnam Research Centre, ICAR-Central Institute of
Fisheries Technology, Andhra University, P.O., Visakhapatnam,
Andhra Pradesh, India; 2ICAR-Central Institute of Fisheries
Technology, Matsyapuri, P.O., Willingdon Island, Kochi, Kerala,
India; *bmrcift@gmail.com

A

total of forty two samples comprising of
marine fish (n=21) and shellfish samples
comprising of farmed Litopenaeus vannamei
(n=8), farmed Litopenaeus vannamei-cooked
(n=7), farmed Penaeus monodon (n=2), and
marine shrimp (Metapenaeus sp. (n=4)]
procured from Visakhapatnam, Andhra
Pradesh were analysed for the presence of
V. parahaemolyticus. Nine samples of
marine
fish
(Rastrelliger
kanagurta,
Sardinella
sp.,
Pampus
argenteus,
Parastromateus
niger,
Upeneus
sp.,
Leiognathus sp. Scomberomorus guttatus,
Mugil cephalus, Euthynnus afinis) and one
sample of marine shrimp (Metapenaeus sp.)
were positive for the presence of V.
parahaemolyticus but all the farmed shrimp
samples
were
negative.
The
V.
parahaemolyticus isolates were confirmed
using V. parahaemolyticus specific PCR
targeting tl and flaE genes. All the V.
parahaemolyticus isolates were negative for
thermostable direct haemolysin (tdh) gene
and none of them belonged to the highly
virulent O3:K6 serogroup. The genetic
heterogeneity of V. parahemolyticus (n=8)
isolates from marine fish was tested by
employing ERIC- PCR. V parahaemolyticus
isolates were clustered in to four distinct
groups at 55% similarity level. Group one
comprised of the MTCC and ATCC type
cultures and a field isolate (VP5) of V.
parahaemolyticus. However, majority of the
V. parahaemolyticus isolates (VP1, VP2,
VP3, VP6 & VP7) from marine fish were
clustered in Group 2 at 80% similarity level.
The V. parahaemolyticus isolates VP4 and
VP8 showed lesser similarity of 68% and
55% respectively and were delineated
separately. Thyme oil at 0.25% completely
inhibited
caseinase
activity
of
V.
parahaemolyticus whereas gelatinase activity
was inhibited at 0.5% level. Amylase and
DNAse activities of the V. parahaemolyticus
isolates
decreased
with
increasing
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concentration of thyme oil but enzymatic
activity was still observed at 1% thyme oil
level.

SF PO 12
Changes in the physical appearance of
farmed Litopenaeus vannamei during
iced
storage:
Correlation
with
biochemical
and
microbiological
parameters
M. K. VEERENDRA1, N. MUDDULAKRISHNA1, S.K.
PANDA2, T.V. SANKAR3, B. MADHUSUDANA RAO1*
1

Visakhapatnam Research Centre, ICAR-Central Institute of
Fisheries Technology, Pandurangapuram, Andhra University,
P.O., Visakhapatnam, Andhra Pradesh, India; 2ICAR-Central
Institute of Fisheries Technology, Matsyapuri, P.O., Willingdon
Island, Kochi, Kerala, India; 3Kerala University of Fisheries and
Ocean Studies, Panangad P.O., Kochi, Kerala, India;
* bmrcift@gmail.com

L

itopenaeus vannamei is the most widely
farmed shrimp species in India that is
processed for export.
Post harvest, L.
vannamei shrimp are transported from
shrimp farms to processing plants in iced
condition; both intrastate and interstate.
Judging the quality based on visual
inspection offers a simple solution for quality
assessment. Farmed L vannamei shrimp
were harvested live, immediately iced and
stored under iced condition. The physical
appearance
(gills,
hepatopancreas),
producing
microbiological
(APC,
H2S
bacteria,
pseudomonas
count)
and
biochemical (TVBN, TMA, TBARS) changes
during iced storage were observed for 20
days. Fresh shrimp had translucent white
gills, light orange coloured hepatopancreas,
APC of 55,400 cfu/g and TVBN of 16.8mg%.
The first noticeable change during iced
storage was in the appearance of
hepatopancreas of the shrimp; which
changed to bright orange colour by the end
nd
day of iced storage but the
of 2
microbiological (APC 1,27,000 cfu/g) and

biochemical parameters (TVBN 26.6mg%)
were acceptable. However, by the end of 6
days of iced storage the gills of the shrimp
started blackening at the posterior end and
the hepatopancreas turned to dark orange
colour with black margins with relatively
higher APC (7,40,000 cfu/g) and TVBN (36.6
mg%) values. The appearance of shrimp
further deteriorated during iced storage and
th
by the end of 19 day, the gills turned
completely black, hepatopancreas appeared
dark brown. The results indicate that L.
vannamei shrimp with dark orange
hepatopancreas with black margins and
blackening at the posterior end of the gills is
the limit of freshness and hence
unacceptable for processing.

SF PO 13
Commercial
essential
oils
as
antimicrobial agents against histamine
forming bacteria isolated from Thunnus
albacores
P.S. NAMITHA*, P.R. DHANYA
School of Industrial Fisheries, Cochin University of Science and
Technology, Kochi, Kerala, India; *sarani540@hotmail.com

I

solation and identification of the histamine
decarboxylating bacteria was done by
using Modified Niven’s Media. Histamine
decarboxylating bacteria isolated from the
6
gut region was in the range of 73±8.17x10
6
cfu. Gill (47±13.4x10 cfu) and dorsal tissue
had a significantly lower amount of histamine
6
formers (17±7.98x10 cfu). The critical
biochemical characteristics of the isolated
bacterial strains were studied and identified
to be Lactobacillus, Bacillus, Micrococcus
and Klebsiella. Antimicrobial susceptibility
test of the isolated histamine forming
bacteria against clove and cardamom
essential oils were done using agar well
diffusion method. The test indicated greater
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zone of inhibition with increased volume of
spice oil. Clove oil appeared more active,
exerting greater inhibitory activity against
bacterial strains. Essential oils of clove and
cardamom were more effective against Gram
positive isolates in comparison to Gram
negative. Micrococcus exhibited greater
susceptibility towards clove essential oil
(15.4±3.1mm) at 60µl whereas, Lactobacillus
had greater inhibitory zone against
cardamom essential oil (14.6±1.6mm) at
60µl. Klebsiella was the most resistant
histamine former against both the essential
oils. Statistical analysis of the inhibitory
zones produced by the bacterial strains
against different concentrations of clove and
cardamom oil shows that there is significant
difference between the inhibitory zones
produced by the two spices at p<0.05. The
zone of inhibition also varies according to the
bacterial genera used for the study (p<0.05).
Application of spice essential oils containing
bioactive compounds can decrease the
possibilities of histamine food poisoning by
decreasing
the
load
of
histamine
decarboxylating bacteria in tuna.

SF PO 14
Psychrotrophic bacterial isolates from
yellowfin tuna and its inhibition by
antimicrobial agent
P.R. DHANYA*, V. VEENA, R. PARVATHY
School of Industrial Fisheries, Cochin University of Science and
Technology, Kochi, Kerala, India; *dhanyapulikkottil@yahoo.com

M

esophilic
and
psychrotrophic
populations from yellow fin tuna were
identified in this study. Out of the 18 isolates
obtained, 9 were identified as Gram negative
rods, 8 isolates as Gram negative cocci and
the remaining isolate as Gram positive cocci.
The isolates were subjected to biochemical
investigations and identified to be in the

genus Enterobactericeae, Flavobacterium,
Acinetobacter, Vibrio and Streptococcus.
Among the isolates Streptococcus and
Enterobactericeae were found to be
mesophilic
whereas,
Flavobacterium,
Acinetobacter and Vibrio, revealed their
psychrotrophic
nature.
Antimicrobial
susceptibility test of these bacteria against
clove and cardamom essential oils exhibited
greater activity against Gram positive
isolates than Gram negative. Vibrio had
higher susceptibility towards clove oil
(22.00±4.00mm) at 10µl whereas, its
inhibition zone was 17.00±1.00 mm against
cardamom oil. Acinetobacter was the most
resistant bacteria against both the essential
oils. Statistical analysis of the inhibitory
zones produced by the bacterial strains
shows that there is significant difference
between the zones produced by the two
spices (p<0.05) and the zone of inhibition
also varies according to the bacterial genera
used (p<0.05). In model food system with
fish as the growth medium, clove treated
samples showed 1log cycle reduction in the
plate
count
of
psychrotrophs.
The
commercial antimicrobial agent, chlorine,
was also tested against these bacteria at the
recommended level of 2ppm and also at
5&10ppm
concentrations.
Refrigerated
storage of tuna can be futile with the
presence of higher percentage of histamine
forming psychrotrophs like Acinetobacter
(19%) and Vibrio (13%). In such a situation,
application of spices could decrease the
bacterial load in tuna as well as reduce
histamine formation by the diminution in
histamine formers.

SF PO 15
Detection of Entericadenoviruses from
seafood in Mumbai
K. G. SUBAL, D.OISHI, H. SANATH KUMAR,
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B. B. NAYAK, L. MANJUSHA*
ICAR-Central Institute of Fisheries Education, Andheri (W), P.O.
Versova, Mumbai, Maharashtra, India; *manjusha@cife.edu.in

T

he occurrence of enteric adenoviruses in
bivalve mollusks, crustaceans, finfish,
and
cephalopods,
collected
from
supermarkets, landing centers, and retail fish
markets, from different regions of the
northwest coast of Mumbai, India was
studied to assess the level of fecal
contamination of the coastal environment as
well as in seafood. Out of the 47 samples
analyzed, adenoviruses were detected in ten
(21.27%) of the samples, which comprised of
43.75% of clams, 25% of oysters, 8.33% of
shrimps, and 9.09% of finfish samples. High
prevalence of enteric adenoviruses was
observed in clams, followed by oysters and
other finfish and shrimp samples. The study
reports the first instance of detection of
adenovirus from finfishes and shrimps
indicating a high level of fecal contamination.
The total plate counts of 13 samples
(27.66%) were in the range of more than
7
10 cfu/g. Most of the samples (48.93%;n=23)
6
had TPC value at 10 cfu/g, and the total
coliform counts of 13 and 21 samples were
between 20-100, and 100-300 MPN/100g
respectively. Ten of the samples analyzed
were found to have fecal coliforms of more
than 200 MPN/100g, 29 samples had counts
between 20 and 200 MPN/100g and 3
samples had counts of less than 20. E.coli
was positive for 41 samples (87%) out of 47
samples analyzed.The highest correlation
between the bacteriological indicators of
quality and presence of adenovirus was
obtained in the case of total plate
count(r=0.971) followed by total coliforms
(r=0.795) and fecal coliforms (r=0.766)
respectively.The salient observation from the
present study that the samples with high
bacterial counts are also positive for
adenovirus, throws light on the fact that fecal

indicator bacteria can be effectively
correlated with the presence of adenovirus
and thereby can be used as an enteric viral
indicator.

SF PO 16
Development of PCR-RFLP technique
for the identification of Sardinella
gibbosa from various processed fishery
products
R. REHANA1*, G. JEYASEKARAN2, R. JEYASHAKILA2
1

ICAR-Central Institute of Fisheries Technology, Matsyapuri
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S

ardinella gibbosa (golden stripped
sardinella) caught from Tuticorin coast of
Tamil Nadu was identified from other species
of sardines viz. Sardinella longiceps, S.
albella, S. fimbriata, and S. sirm by
employing PCR-RFLP technique. 3 lots of
samples, the raw sardine along with cooked
and frozen samples were prepared out of
these five samples of sardines. Cooked
product was prepared by cooking the sardine
samples at 100ºC for 15 min. Frozen
samples were prepared by freezing at -40ºC
for 24h in ultra-freezer. DNA was extracted
from control and processed products
followed by the amplification of mitochondrial
cytochrome b (mt cyt b) gene by using
specific primer C-CB285Df and C-CB431R.
Mitochondrial gene was amplified at 147bp
irrespective for all the sardine species for
both control and treatment groups. Amplified
gene was subjected to restriction digestion
by using two enzymes HinfI and MnlI. The
digested DNA samples were then run on
10% Polyacrylamide Gel Electrophoresis
(PAGE) to view the band pattern. The
digested band pattern showed similarity in
the case of S. gibbosa, which yielded 107 bp
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and was the unique band pattern for both
control and processed samples. Other
sardine species yielded almost similar band
pattern which was not able to differentiate
easily. Hence S. gibbosa was identified from
other species of sardines, which is one of the
major species landed in Tuticorin coast,
having a good market demand and export
value. So there is a chance of mixing S.
gibbosa meat with other low value sardine
varieties. Hence PCR-RFLP can be
recommended as an effective technique and
can be used for routine species identification
even from the processed fish products.

SF PO 17
Impact of different processing methods
on retention of oxytetracycline residues
in treated tilapia
S. V. DILNA, E.K. NANITHA KRISHNA, S.K. PANDA,
S.J. LALY, K. ASHOK KUMAR*
ICAR-Central Institute of Fisheries Technology, Matsyapuri P.O.,
Willingdon Island, Kochi, Kerala, India; *ashok1960@gmail.com

A

ntibiotics used in aquaculture results in
deposition of residues in muscle and
other tissues of aquaculture species if
withdrawal time is not given after
administration of drug. Oxytetracycline (OTC)
is a primary antibiotic used in the aquaculture
industry for the treatment against bacterial
pathogen or as prophylactic measure. The
antibiotic is usually administered in a form of
medicated feed. Antibiotic residues are used
to be measured on uncooked tissue. Data on
the effect of cooking procedures on antibiotic
residues in fish are limited. In the present
study the effect of different processing
methods like boiling, microwave cooking,
frying and drying on retention of OTC
residues in treated Tilapia was investigated.
OTC residues are considered relatively

unstable compounds. Temperature during
cooking has the largest impact on the loss of
OTC residues, the more cooking time; the
greater will be the loss of residues. The fish
was treated with 3 different concentrations of
OTC for ten days and harvested after 12h of
last feeding. OTC residues retained after
different
processing
methods
was
determined by LC-MS/MS.

SF PO 18
Optimization of phosphate treatment
process in shrimp for acceptable
residual level
E.R. PRIYA1*, T.V. SANKAR2, C.G. JOSHY1
1
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India; *priyaer@gmail.com

S

eafood industries widely use phosphate
dip treatment along with salt to improve
the water retention properties of frozen
products. Phosphates are GRAS chemical
additives with a recommended maximum
level of 2,200 mg/Kg in fish and fishery
products. Though many combinations are in
practise and many researches established
different effective combinations, the residue
levels were found to be falling out of the
limits of regulations. This study optimizes the
phosphate dip treatment in Penaeus indicus
using Response Surface Methodology to get
a safe residue level in the final product. BoxBehnken design with four factors, two levels phosphate concentration (X1- 1 to 5%), salt
concentration (X2- 0 to 3%), shrimp to
dipping solution volume ratio (X3- 1:1 to 1:3),
and treatment time (X4- 30 to 480 minutes) –
used to design the experiment. Total
phosphorous, weight gain, moisture content,
texture
and
colour
properties
were
investigated as response factors. The
suggested models were verified to get a
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maximum weight gain (15%) and safe level
of phosphate residue within 7 hrs of
treatment. It is concluded that the phosphate
residue, within recommended level, is
achievable through different combination of
initial
phosphate
concentration,
salt
concentration, dipping solution volume and
treatment time.

SF PO 19
Antibacterial activity of chitosan and
zinc oxide nano-particle incorporated
chitosan in different organic solvents
S. VISNUVINAYAGAM1*, L.N. MURTHY1,
A. JEYAKUMARI1, U. PARVATHY1, G.K. SIVARAMAN2
1
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C

hitosan is usually dissolved in mild
organic acids for various applications.
Most of the previous experiments were
carried out using acetic acid as a solvent for
chitosan solution preparation. But, limited
studies are available regarding antimicrobial
properties of chitosan in different organic
acids. The present study was carried out to
understand the effect of different organic
acids viz., propionic, lactic, citric, malic,
oxalic, acetic, tartaric and benzoic acid on
the antimicrobial properties of chitosan.
Recently, enhanced antimicrobial activity of
chitosan by incorporation of zinc oxide
nanoparticles is gaining interest. Hence, in
the present study, in addition to chitosan,
antimicrobial property of zinc oxide
nanoparticle incorporated chitosan (ZnO-NPCH)
in
various
acids
was
also
comprehended. The biological activity was
measured based on well diffusion assay
against various food borne and multi drug
resistant pathogens such as E. coli,

Salmonella, V. cholera, L. monocytogenes,
S. aureus, B. cereus, B. subtilis, methicillin
resistant Staphylococcus aureus (MRSA)
and Pseudomonas aeruginosa. The results
indicated varying degrees of antimicrobial
activity for chitosan and ZnO-NP-CH in
different acids. ZnO-NP-CH exhibited better
antimicrobial activity than chitosan alone i.e.,
around 10 -15 mm wider zone of inhibition.
Most of the bacteria resistant to chitosan
became susceptible after incorporation of
ZnO-NP. Among eight organic acids studied,
propionic and acetic acid were found more
suitable for chitosan with better antimicrobial
activity. The order for the antimicrobial
activity
was
as
follows:
Propionic>Acetic>Malic>Citric>Oxalic>Lactic
>Tartataric>Benzoic acid.

SF PO 20
Coagulase positive Staphylococci in
dried fish samples from Veraval
G.K. SIVARAMAN1*, S. VISNUVINAYAGAM2,
V. MURUGADAS1, K.N. RANJIT1, M.M. PRASAD1
1

ICAR- Central Institute of Fisheries Technology, Matsyapuri
P.O., Willingdon Island, Kochi, Kerala, India; 2 Mumbai Research
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*gkshivraman@gmail.com

T

he present study was carried out to
monitor the incidence of coagulase
positive Staphylococci (CPS) in dried fish
samples (n=30) of Gujarat, India and
assessed their molecular heterogeneity
based on 16S rDNA sequence analysis. A
total of 78 isolates of Staphylococci were
recovered from 14 dried fish samples such
as Parapenaeus stylifera, Otolithes cuvieri,
Coilia dussumieri, Harpodon nehereus,
Saurida tumbil, Lepturacanthus savala,
Megalaspis cordyla, Arius dussumieri,
Gerres subfasciatus, Aluterus monoceros,
Stolephorus indicuse and Cynogolssus
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macrolepidotus. The total Staphylococcal
1
5
count ranged between 1.0 x 10 to 9.6 x10
cfu.g-1 with an overall incidence of
staphylococci as 46.67%. Among the 14
dried fried sample, 21.43% (n=3) of them
harboured coagulase positive Staphylococci
(CPS). The isolated 15 CPS were
molecularly confirmed to species based on
16S rDNA partial sequences analysis at
NCBI public domain as S. aureus. Based on
maximum identity score, sequences were
aligned using multiple sequence alignment
(Clustal W) and phylogenetic tree was
constructed using PHYLIP program based on
Neighbour- Joining (NJ) method. The study
clearly
indicates
the
possibility
of
contamination of S. aureus from different
sources such as workers, salt and water
during the different stages of processing of
dried fish such as poor quality raw materials,
open drying areas, contamination of cleaning
and cutting equipment surface and improper
storage etc. It is further suggesting that strict
hygienic code of practice is to be followed
during the entire chain of processing of dried
fish.

SF PO 21
Incidence of Salmonella in aquaculture
farms of Kerala
S.S. GREESHMA*, C.J. TOMS, V. MURUGADAS,
M.M. PRASAD
ICAR–Central Institute of Fisheries Technology, Matsyapuri
P.O., Willingdon Island, Kochi, Kerala, India;
*greeshma.ambadi@gmail.com

P

resence of Salmonella in seafood is seen
as a sign of poor standard of process
hygiene and sanitation. Usually, Salmonella
is not recognized as being part of the normal
microflora in aquaculture environments. For
this reason, the incidence of Salmonella in
aquaculture farms indicates improper

adoption of good management practices
during pre-culture period, culture period and
post culture conditions. Till date scant
information is available regarding the
prevalence of Salmonella in aquaculture
farms in Indian context, especially from
Kerala. So the present study reports the
incidence of Salmonella in aquaculture farms
in and around Cochin area. About 100
samples from different aquaculture farms
were screened for the presence of
Salmonella. These samples include water,
sediment, fishes and feed generally. From
poultry integrated aquaculture farming
conditions poultry droppings and litter were
also analyzed. This study revealed the
prevalence of Salmonella in aquaculture
farms isabout 9.6% which is very low when
compared with the occurrence in seafood.
The positive samples include mullet intestine,
mullet gills, tilapia intestine and poultry litter
from various farms. Even though, none of the
shrimp farms harbored Salmonella, the
situation is quite alarming when finfishes are
considered. All the isolates were confirmed
by bio typing and PCR targeting invA gene
with 284bp. Serotyping confirmed the
presence of Salmonella typhimurium in
mullet farms possibly the contamination is
through feed or organic fertilizers.

SF PO 22
Incidence of Salmonella in dry-fish from
the local markets of Cochin, Kerala
S.S. GREESHMA*, C.J. TOMS, V. MURUGADAS,
M.M. PRASAD
ICAR–Central Institute of Fisheries Technology, Matsyapuri
P.O., Willingdon Island, Kochi, Kerala, India;
*greeshma.ambadi@gmail.com

W

orld over, the consumption of seafood
is increasing gradually in view of its
high nutritional value in terms of protein,
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minerals, vitamins etc. However, the high
moisture content, pH and the presence of
autolytic enzymes makes it highly perishable
in nature. In this context, various convenient
seafood products evolved from fresh fishes
like dried, salted, smoked, cured, canned
and ready-to-eat (RTE) products which
usually give more shelf life without much
nutrient loss. Among these, drying and salt
curing is one of the oldest techniques which
are being practiced in many parts of the
world. But in this process, there may be
chance of contaminants of microbial origins
such as Salmonella which derived from
natural aquatic environment or during
processing. Since Salmonella species can
withstand many stressful conditions its
occurrence in dried and salted products with
low water activity is always a problem. Hence
understanding the behavior of Salmonella in
salted and dried products is very important
from a food safety standpoint. Around 100
dry fishes were collected from local markets
in and around Cochin area and screened for
Salmonella. The incidence rate of Salmonella
in dry fishes is 4.61%. Dried shrimp, anchovy
and sardine were positive for Salmonella.
Antibiogram profiling was performed against
twenty antibiotics and all isolates were multidrug resistant towards various classes of
antibiotics tested.

SF PO 23
Formation of biogenic amines and
quality of shrimp (Feneropenaeus
indicus) treated with combinations of
chitosan, NaCl and citric acid under
refrigerated storage

of Fisheries and Ocean Studies, Panangad P.O., Kochi, Kerala,
India; *lalyjawahar@gmail.com

S

helf life of postharvest shrimp varies
depending on processing and storage
conditions. As seafood is highly susceptible
to
contamination
by
microorganisms
producing biogenic amines, monitoring of
biogenic amine levels under various
treatment conditions is essentially important.
The effect of 1% chitosan in combination with
1.5% NaCl (treatment 1, T1) and 1.5% citric
acid (treatment 2, T2) on the biochemical
and microbial quality characteristics and
formation of biogenic amines (putrescine,
cadaverine, histamine, agmatine, tyramine,
spermine and spermidine) of Indian white
prawn (Feneropenaeus indicus) under
refrigerated storage (4±2ºC) was carried out.
The biogenic amines which showed specific
change during storage were putrescine and
cadaverine. The putrscine and cadaverine
content of chitosan – NaCl treated sample
was significantly lower than that of control
th
(p<0.05) on the day of rejection (9 day). The
chitosan-NaCl treated sample got rejected on
th
9 day of storage with a putrescine and
cadaverine content of 4.96 and 1.2 ppb
respectively. While the chitosan-citric acid
th
treated sample got rejected on 7 day of
storage with a putrescine and cadaverine
content of 19.35 and 0.34 ppb respectively. A
lower increase of pH and TVBN was
observed in both the treatments compared to
control sample which got rejected sensory
th
wise on 5 day of storage. Loss of freshness
and melanosis of treated samples was lower
than that of control. The mesophilic count of
th
th
T1 and T2 reached 7 log cfu/g on 9 and 7
day respectively.
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SF PO 24
Biochemical and microbial quality of
cured fishes from small scale curing
units of Cochin, Kerala
S.J. LALY*, J. ANJU, T.K. ANUPAMA, S.K. PANDA,
A.A. ZYNUDHEEN
ICAR-Central Institute of Fisheries Technology, Matsyapuri P.O.,
Willingdon Island, Kochi, Kerala, India; *lalyjawahar@gmail.com

C

uring of fish is a traditional and
economical method of fish preservation
preferred in rural areas. A considerable
quantity of cured fish marketed in Cochin is
coming from local small scale curing units.
But the quality of these cured products can
be
deteriorated
biochemically
and
microbiologically due to the usage of poor
quality raw material, inadequate curing
procedures,
unhygienic
handling
and
improper storage conditions etc. In this
background, a study was carried out to
evaluate the biochemical and microbial
quality of cured fish produced in small scale
curing units of Cochin, Kerala. A total of
forty-four number of cured fish samples
coming under seventeen varieties were
collected and evaluated. The cured fish
included directly sundried products without
salting, salt dried products and wet cured
products. Biochemical parameters such as
water activity, moisture, ash, sand, salt,
TVBN and TMA and microbiological
parameters such as aerobic plate count, total
fungal count and coagulase positive
Staphylococcus
aureus
count
were
assessed. Water activity of the samples
ranged from 0.48 to 0.82 and 6.81% of
samples exceeded the value of 0.78.
Moisture content of samples was varying and
22.73% of samples contained moisture
content above 40%. 26.67% of salt cured
samples contained salt content less than
12%. Sand content above 1% was observed

in 40.9% of samples with highest in case of
Mackerel (4.07%). TVBN content ranged
from 84 and 273 mg% and TMA from 28 and
210 mg%. Aerobic plate count (APC) of
cured fish samples were ranging from 3.04 to
7.02 log CFU/g, and in 47.7% of samples
which was above 5 log CFU/g. Presence of
coagulase positive Staphylococci was
detected in three of the samples evaluated
under study. Total fungal count in 68.2% of
cured fish samples was above 2 log CFU/g.

SF PO 25
Gold
nanoparticle
based
smart
packaging for differentiating fresh and
frozen fish
K.R. SREELAKSHMI¹*, C.O. MOHAN¹,
C.N. RAVISHANKAR¹, S. GUNASEKARAN², W. YICHENG²
¹ICAR- Central Institute of Fisheries Technology, Matsyapuri
P.O., Willingdon Island, Kochi, Kerala, India: ²BSE University of
Wisconsin-Madison, USA; *sreecift@gmail.com

F

resh and refrigerated fish are highly
preferred form of fish as it preserves
natural culinary properties. Marketing frozen
thawed fish as fresh fish is a common ill
practice followed in many countries. At
present, there is no mechanism to detect this
fraud practice by the consumers. Hence, the
present work was undertaken to develop a
smart packaging device using gold
nanoparticles (AuNPs) to distinguish packed
fresh fish from frozen variety. Gold
nanoparticles prepared under isothermal
conditions using trisodium citrate (TSC) were
compared with chitosan (0.1 to 0.5% w/v) of
four different degree of deacetylation. The
developed AuNPs were characterised for
UV-visible spectra, FTIR spectra and visible
colour changes. The time taken to reduce
gold atom to gold nanoparticles varied with
the type of reducing agent. The visible colour
of the AuNPs prepared using different
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reducing agents was ruby red colour and the
maximum absorbance (λmax) was between
517 to 528 nm. AuNPs were exposed to
0
frozen storage condition (-20 C) and
evaluated for its characteristics. UV-visible
spectrum for AuNPs prepared using TSC
and lower concentration of chitosan (0.1 and
0.2%) showed a distinctly different broader
spectrum with reduced peak intensity. Peak
shifting towards right was also observed.
This could be due to the aggregation of
AuNPs in frozen condition. The ruby red
colour of the AuNPs changed to slightly
greyish upon exposure to frozen condition for
TSC and lower concentration of chitosan (0.1
and 0.2%) indicating its application as smart
packaging to distinguish packed fresh and
frozen fish.

psychrotrophic bacteria that are widely
distributed in nature. The bacteria are
indigenous to the marine and estuarine
environments. In the present study,
prevalence of Listeria spp. from shrimp
culture environment in Karnataka was
studied. A total of 151 samples from shrimp
culture environment such as shrimp, water,
feed and sediment were collected and
checked forthe presence of Listeria spp.
Though the Listeria-like colonies were
isolated from samples, they were proved to
be negative when subjected to PCR
confirmation. Further, gene sequencing of
isolates confirmed the absence of Listeria.
Hence, the present study presumes that the
Listeria spp. is not a hazard in shrimp culture
environment of Karnataka.

SF PO 26

SF PO 27

Prevalence of Listeria spp. from shrimp
culture environment in Karnataka

Microbial
quality
assessment
of
commercially available dried fishes of
Gujarat

H.N. MADHUSHREE, M. RAJEISH, S.K. GIRISHA,
T. SURESH, M.N. VENUGOPAL*
Karnataka Veterinary, Animal and Fisheries Science University,
College of Fisheries, Mangalore, Karnataka, India;
*mnvenu@rediffmail.com

S

hrimp continues to be the largest single
commodity in terms of value, accounting
for about 15 % of the total value of
internationally traded aqua products in 2012.
The presence and spread of human
pathogens through aquatic food has become
a major hazard. Food borne bacterial
pathogens are the principle cause of
foodborne illness, product rejection and
detention in the international market. The
bacteria Listeria spp. has been implicated in
product detention and infections with these
bacteria are currently associated with fatality
worldwide. Listeria is Gram positive, nonspore forming, facultative anaerobic and

P. EJAZ1*, R.M. KADRI1, G.K. SIVARAMAN2,
S.K. PANDA2, K. YOGESH1
1

Research Centre of ICAR- Central Institute of Fisheries
Technology, Matsyabhawan, Bhidia Plot, Veraval, Gujarat;
2
ICAR-Central Institute of Fisheries Technology, Matsyapuri
P.O., Willingdon Island, Kochi, Kerala, India;
*ejazparmar@gmail.com

T

he present study was carried out to
assess the microbiological quality of
traditionally dried and commercially available
fish such as Eel (Congresox talabon),
Croaker (Otolithes cuvieri), Gold spotted
anchovy (Coilia dussumieri), Bombay duck
(Harpodon nehereus), Greater lizard fish
(Saurida
tumbil),
Ribbon
fish
(Lepturacanthus savala), Horse Mackerel
(Megalaspis cordyla) and Cat fish (Arius
dussumieri) collected from in and around
Veraval fish market, Gujarat during the
summer months of March to June, 2016.
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Microbial quality parameters such as TPC,
E.coli, Staphylococci, Fecal Streptococci,
Salmonella,
Vibriosis,
Listeria
monocytogenes, Total fungal and yeast
count were analysed. The TPC ranged
2
5
-1
between 1.2 x 10 to 2.35 x 10 cfu.g . Total
fungal and yeast count were found within the
acceptable limit of TPC except in Bombay
duck dry fish samples, wherein the count
was TNTC and was exceeded the
-1
acceptable limit of 5,00,000 cfu.g .
Moreover, there was no pathogenic
bacterium such as E.coli, coagulase positive
S.aureus, catalase negative group D.
Steptococci, Salmonella, Vibrio cholerae,
V.parahemolytica and L.monocytogenes
were found among these dried fish samples.
The fungal counts were noticed in all the
dried fish samples with ranged between 4.0 x
1
3
-1
10 to9.6 x 10 cfu.g in Dichloran Rose
Bengal Chloramphenicol Agar (DRBC Agar)
and the fungal species were belong to the
Aspergillus,
Penecillium,
Mucor
and
Rhizobus species. Majority of the fungal
species are mainly of Aspergillus species.
The Gold spotted anchovy and Bombay duck
dry fish samples also contains the total yeast
counts of <10 cfu.g-1. The present
investigation revealed that the overall
microbial acceptable quality of dry fish
samples prepared under traditional sun
drying method was good and the quality
should be maintained further by proper
packaging and storing of the dry fish samples
until reach the consumers.

ermented fish products are a part of
traditional cuisine of South East Asia,
Middle East and Africa. They are of
becoming increasingly popular in the
developed world because of their high
nutritive value, organoleptic characteristics,
and easy digestibility. Halophiles are a type
of extremophilic organisms that thrive in
high salt concentrations. In the present
study, a total of 29 salt fermented fish
samples such as Lona ilish, salt fermented
mackerel, anchovies, seer fish, pomfret, etc.
were procured from different parts of India.
These samples were analyzed for the
presence
of
extremely
halophilic
microorganisms through conventional culture
based system in two different halophilic
medium, followed by an incubation period of
2-3 weeks at 30°C and their identities were
confirmed by 16SrRNA amplification. Out of
456 isolates, 292 and 164 were confirmed to
be halophilic archaea and bacterial isolates
respectively. They grew optimally at salt
concentrations between 20 and 30%and did
not grow below 15% salts. Thus, these
isolates are among the extremely halophilic
organisms. All samples had higher
prevalence of halophilic archaea in
comparison
to
bacteria.
This
study
highlighted the fact that extremely halophilic
archaea have a potentially important role in
the fermentation process as they consisted
the major flora of salt fermented products,
hence necessitating further investigations.

SF PO 28

SF PO 29

Prevalence of extreme halophiles in
fermented fish products

Quality index method (QIM) for the
commercially important fish, Lethrinus
lentjan of southern peninsular India in
comparison with physical and chemical
quality characteristics

D. OISHI, H. SANATH KUMAR, B.B. NAYAK*
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A

study was undertaken to assess the
freshness of Pink ear Emperor, Lethrinus
lentjan, a commercially important exportable
fish from the Tuticorin coast of India, held in
ice by quality index method (QIM) in
comparison with major physical and
biochemical quality characteristics. A new
QIM was developed for this species taking
three parameters viz. body, eyes and gills
with various attributes to derive a total score
of 25. Pink ear emperor was found to be
fresh for only 7 days in ice. An average QIM
score of 15 was considered as the limit of
acceptability. Average freshness scores
determined by Freshness Tester in dorsal,
ventral and caudal regions indicated that
spoilage occurred faster in caudal region with
a score of 7.2 on day 7. Compressibility
hardness was initially high (5.7 µPa) in
dorsal, but diminished faster to 1.63 µPa
after rigor in day 7. Autolytic activity was
higher (386.34 nmolTyr/g/h) in ventral region,
while lipid hydrolysis was dominant (4.2% as
Oleic acid/g fat) in caudal region in day 7.
When QIM score was < 15, freshness score
was >7 in caudal, and hardness value was
>3 in dorsal regions. Quality control
inspectors shall therefore employ the
developed QIM at the field level for
assessing the freshness of pink ear emperor.

SF PO 30
Quality changes in ice stored farmed
and wild shrimp
N. ASHA HEMAMALINI*, R. JEYASHAKILA,
G. JEYASEKARAN, R. SHALINI, V. ALAMELU

hrimp is a seafood that is popular
worldwide for its delicacy and nutritious
quality. Shrimp remains the most preferred
item in export market and a major foreign
export earner to the nation. In the current
study, the changes in freshness of Farmed
shrimp (Litopenaeus vannamei), and wild
shrimp (Penaeus monodon) stored in ice
were evaluated periodically using freshness
tester, Quality Index Method, K value and
pscychrophilic count. The initial average QIM
score was 2.6, and 5.5 in farmed and wild
shrimps on day 0, and the maximum score
was 8.6 and 8.3 on the final day (14 days) of
storage. The initial average freshness score
was 11.86 and 10.6 in farmed and wild
shrimps, which gradually declined to 6.9 and
6.6 on the final day of storage. The K value
increased from 19.654 to 69.413% in farmed
shrimp and from 13.01 to 56.54% in wild
shrimp. The initial bacterial count of
Litopenaeus
vannamei
and
Penaeus
2
2
monodon were 3.30x10 and 3.20x10 . The
psychrophilic count of Litopenaeus vannamei
6
was 2.51x10 and Penaeus monodon was
6
1.28x10 on the day of rejection. From this
study it can be inferred that the increase in K
value and psychrophilic count correlated with
the increase in QIM score and decline in
freshness score and freshness tester can be
used at field level to check the quality of
shrimps.

SF PO 31
Preparation of pictorial guideline for
freshness of commercially important
finfish and shellfish (Sphyraena jello,
Octopus vulgaris, Trichiurus lepturus,
Pampus argenteus, Chirocentrus dorab)
based on sensory and biochemical
indices under chilled storage
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F

or the export of fish or seafood
commodities to EU countries the
European Union council has laid down
common marketing standards for fishery
products. The major share of Indian export to
EU countries is unprocessed and marketed
chilled or frozen. Their quality is mainly
determined by the freshness which is
assessed by sensory and organoleptic
examinations. The present study is based on
the objective of developing pictorial
guidelines depicting the freshness of seafood
commodities on the basis of different
freshness indicators. Under the study, freshly
landed cephalopods and finfish species
Octopus vulgaris, Sphyraena jello, Trichiurus
lepturus, Pampus argenteus, Chirocentrus
dorab were collected from landing center and
brought to the laboratory under iced
0
condition and stored at 2 C (chilled storage).
The seafood samples were evaluated daily
for its quality and categorized as per EC
regulations like extra fresh, A or B on the
basis of organoleptic examinations viz. Skin
color, pigmentation, color of mucus, shape
and colour of the eyes, colour of peritoneum,
colour of gills, firmness of flesh, odour etc..
The organoleptic parameters were then
validated with different biochemical indices
like pH, TMA, TVB-N, TBA, etc. The visual
changes in quality indicators are also
documented in pictorial forms. The result of
the organoleptic study reveals that most of
the species studied remains extrafresh under
chilled condition for 2-3 days and gradually
rd
th
quality shifts from A to B grade on 3 to 5
day.The biochemical indices is also in
agreement with the sensory and organoleptic

observations.The final outcome of the study
is a systematic pictorial guideline of sensory
qualities of finfish and cephalopods which
can be used as a reference for policy makers
and stakeholders.

SF PO 32
Comparison
of
phenotypic
and
genotypic methods for characterization
of MRSA isolated from seafood and
aquatic environment
V. MURUGADAS1*, C.J. TOMS1, K.V. LALITHA2
1

ICAR-Central Institute of Fisheries Technology, Matsyapuri
P.O., Willington Island, Kochi, Kerala, India; 2Principal Scientist
(Retd.), ICAR-Central Institute of Fisheries Technology,
Matsyapuri P.O., Willingdon Island, Kochi, Kerala, India;
*murugadascift81@gmail.com

M

ethicillin
resistant
Staphylococcus
aureus is generally regarded as
significant pathogen of clinical importance.
Numerous methods have been developed
and employed for the characterizing or subtyping of MRSA from human and animal
infections. However, there are limited studies
on comparison of different methods for
differentiation of strains of MRSA from
seafood and aquatic environment. In this
study various typing methods were employed
to evaluate their discriminatory power to
differentiate on 65 MRSA isolated from
seafood and aquatic environment by
calculation of the index of discrimination (D).
The methods employed included antibiotic
resistance pattern, virulence factors profiling
(VF profiling), accessory gene regulator
typing (agr typing), staphylococcal cassette
chromosome mec element typing (SCCmec
typing), staphylococcal protein A typing (spa
typing) and multilocus sequence typing
(MLST). The study revealed that the
antibiotic resistance profiling had the highest
discriminatory index (D) of all methods
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(D = 0.89), followed by virulence profiling
(D = 0.80), spa typing (D = 0.77), MLST
(D = 0.75), SCCmec typing (D = 0.66) and agr
typing (D = 0.44). The study emphasise the
use of combination of several methods for
improving the efficiency of discrimination of
MRSA isolates from this region. The use of
combination of the typing method depends
on the strain populations present in a given
geographical locations and their clonality.
Based on this study it can be concluded that
spa or MLST in combination with the
virulence or antibiotic resistances profiling
produced the highest discriminatory power
for typing of MRSA isolated from seafood
and aquatic environment.

SF PO 33
Molecular
characterization
and
evaluation of antibiotic susceptibility
and biofilm forming capacity of
pathogenic Escherichia coli isolated
from seafood
M.P. SAFEENA1*, N.V. SREESUDHA1, K. LARLYN1,
PANKAJ KISHORE2, K.L. BLOSSOM1

showed positive results for rfbE gene of
EHEC strain with a specific band of 213 bp
on agarose gel. Antibiotic susceptibility
pattern of the isolates revealed that 90% of
the (19 strains) isolates were found to be
multidrug resistance to more than 5
antibiotics, whereas all the isolates (100%)
showed sensitivity to doxycycline, naladixic
acid, and azithromycin. The MAR index of all
the isolates was found between 0.2 and 0.5.
Even though all the isolates exhibited
complete resistance to trimethoprim with no
MIC level, the MIC observed for ciprofloxacin
and for polymyxin-B and gentamicin was
0.016mcg/ml and 128 mcg/ml, respectively.
Out of the 15 moderate biofilm forming E. coli
obtained, 2 of them exhibited maximum
multidrug resistance to more than 7
antibiotics whereas remaining 13 isolates
showed multidrug resistance to 4-5
antibiotics. Hence this study revealed the
emergence of antibiotic resistance in biofilm
forming E. coli in seafood from Cochin
markets, which may pose future threat to
develop control strategies in the fish
processing industry and also pose significant
treatment challenge to physicians.

SF PO 34

1
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T

he present study made an attempt to
investigate the occurrence of pathogenic
E. coli in seafood, its antimicrobial
susceptibility patterns and the biofilm forming
capacity. In the present study, 43 seafood
samples collected from commercial markets
of Cochin were screened for the presence of
pathogenic E. coli. The 21 biochemically
confirmed isolates were further confirmed by
PCR using various gene specific primers.
The PCR results revealed that out of 21
isolates screened for the presence EIEC,
EPEC, ETEC and EHEC strains of E. coli,
only one isolate from fish sample (ECF5)

Assessment of microbiological quality
of fish from rivers Ganga and Mandakini
D. MITALI1*, S.S. MISHRA2, R.C TRIPATHY3,
B.K. DWIVEDI1
1

Mahatma Gandhi Chitrakoot Gramodaya Vishwavidyalaya,
Chitrakoot, Satna, Madhya Pradesh, India; 2 ICAR-Central
Institute of Freshwater Aquaculture, Kausalyaganga,
Bhubaneswar, Odisha, India; 3Bioved Research Society,
Allahabad, Uttar Pradesh, India;
* m.dhiman@hotmail.com

B

acteria are ubiquitous in the aquatic
environment.
Water-borne
disease
continues to pose a major threat to public
health, both in the developed and developing
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world. Sewage mixed with industrial effluents
severely perturbs the water quality of rivers,
ponds, lakes and other water bodies. Fish
and shellfish can be a source of commensal
bacteria that can be pathogenic to shellfish,
as well as those pathogenic to humans.
Some of these bacteria include Salmonella,
E. coli, Campylobacter, and Vibrio, and these
have been isolated from shellfish and/or the
water where the shellfish is found. There are
many bacteria which are pathogenic, but
there are some which are more commonly
reported. The faecal coliforms are used as
an indicator of human enteric pathogen for
many years. Human activities and sewage
overflows may be the main reason behind
higher faecal contamination in rivers.
Researchers have also examined the
presence of faecal coliforms as indicators of
faecal pollution in various water bodies. In
the present study, the bacteriological quality
fish harvested from river Ganga at Allahabad
zone and river Mandakini at Chitrakoot zone
was
studied.
Different
bacteriological
parameters like Total bacterial count (TPC),
total vibrio count (TVC), Total Aeromonas
Count (TAC) and total E. coli (TEC) or faecal
coli (TFC) count were estimated. Bacterial
were
isolated
and
identified
using
microbiological techniques followed by PCR
detection methods. High level of TPC, TVC
and TEC were recorded in most samples
indicating microbial contamination of fish.
Molecular typing methods like RAPD and
ERIC PCR was used for characterization of
pathogens. The details of the research
findings have been elaborated in the present
paper.

SF PO 35
Prevalence of Clostridium botulinum in
seafood from retail outlets and
supermarkets in India
V. ATHIRA, P.V. ARUN JYOTHI, A. BASIL,
K.V. LALITHA, C.J. TOMS*
ICAR-Central Institute of Fisheries Technology, Matsyapuri P.O.,
Willingdon Island, Kochi, Kerala, India;
*tomscjoseph@gmail.com

T

hrough the mist of time, food-borne
botulism has accompanied mankind.
Botulism, the often fatal neuroparalytic
disease is caused by the bacterial pathogen
Clostridium botulinum. C. botulinum is an
environmental bacterium which is present in
soil and marine sediments. Many studies
have indicated the role of fishery products to
botulism. With the best of our knowledge,
studies related to presence of Clostridium
botulinum in fish and fishery products and
botulism are not reported in India. The
present study was carried out to detect the
presence of C. botulinum in various fish and
fish products sold in retail outlets and
supermarkets of 7 cities in India. Two
hundred products were screened by
enrichment in cooked meat media followed
by plating on egg yolk media. Colonies with
lipase activity were further analyzed by toxin
assay. Mouse bioassay with type specific
antitoxins and PCR amplification of
botulinum
neurotoxin
genes
(BoNTs)
confirmed that 11% of the products
possessed C. botulinum. C. botulinum type
A, type B, type E and subtype AB were the
predominant toxin types. This study
demonstrated the first ever report of C.
botulinum type E and C. botulinum subtype
AB from the Indian subcontinent in ready to
eat fish product. The presence of pathogenic
C. botulinum in ready to eat food products
raises concern regarding the safety of
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convenient foods and it is highly
recommended to screen the presence of C.
botulinum in fish and fish products.

SF PO 36
Biopreservative effect of Lactobacillus
plantarum for shelf-life extension of
Nemipterus japonicus mince during
chilled storage
V.A. MINIMOL*, PANKAJ KISHORE, C.O. MOHAN,
K.R. SREELEKSHMI, S.K. PANDA, G. NINAN
ICAR-Central Institute of Fisheries Technology, Matsyapuri P.O.,
Willingdon Island, Kochi, Kerala, India; *minimattath@gmail.com

B

iopreservation is a natural preservation
technique where controlled microbiota of
certain Lactic acid producing bacteria and /or
its antimicrobial peptides is used for the
extension of shelf life as well as
enhancement of food safety. In this study,
biopreservative effect of Lactobacillus
plantarum (ATCC 8014) on biochemical and
microbiological parameters of Nemipterus
japonicus (Japanese threadfin bream) mince
was assessed. Fish mince was added with
1% glucose. Fish mince (100 g) was packed
in sterile polyethylene bags and inoculated
4
with L. plantarum of 10 CFU/ml. Samples
o
were stored in chilled condition (2 C). No
significant changes were observed for TVBN
between control and inoculated samples upto
th
11 day. Thereafter, a significantly higher
TVBN (28 mg%) was observed for control
samples compared to only 21 mg% for
th
inoculated samples on 15 day indicating a
sign of spoilage for control samples. PV and
TBARS values were in the permissible limit
in both cases during the entire storage
period. There was a decrease of one log
CFU/g and 02 log CFU/g in the count of
Aerobic
Plate
Count
(APC)
and
Pseudomonas count respectively, and
rd
increase of LAB count was found after 3

day of storage for inoculated samples. The
th
APC count reached to rejection level on 15
day in the inoculated samples whereas the
th
control became unacceptable on 11 day of
storage. Results suggest that L. plantarum
can be considered as a preservative agent
during chilled storage of N. japonicus mince
to enhance its shelf-life.

SF PO 37
Freshness assessment and grading of
commercially
important
finfishes
(Scomberomorus commerson, Etroplus
suratensis and Sardinella longiceps)
based on pictorial, sensory, bio
chemical
and
microbiological
evaluation in chilled storage
B. SUTAPA1, K.K. AJEESHKUMAR1, R.N. VISHNU1,
PANKAJ KISHORE1, T.V. SANKAR2, S.K. PANDA1*
1

ICAR-Central Institute of Fisheries Technology, Matsyapuri
P.O., Willingdon Island, Kochi, Kerala, India; 2 Kerala University
of Fisheries & Ocean Studies, Panangad P.O., Kochi, Kerala,
India; *satyenpanda@gmail.com

E

uropean Union insists on sensory
grading of fish species prior to export
and competent authority of each exporting
nation need to have a sensory scheme for
grading aquatic species based on freshness.
The objective of the study was to evaluate
the quality based on sensory grading of three
species
namely,
Scomberomorus
commerson,
Etroplus
suratensis
and
Sardinella longiceps during chilled storage as
per EU scheme (EC Regulation 2406/96).
Photographic evidence during the stages of
progressive
loss
of
freshness
was
documented, which was supported by
evaluation of incremental changes in
biochemical (TVBN, TMA & TBA content),
microbiological (mesophilic bacterial count,
psychrophilic bacterial count, Pseudomonas
and H2S producers count) and gradual loss
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of sensory characteristics. Grading to E, A &
B was done based on visual observations of
eyes, gills, operculum, skin, and overall
appearance as well as change in smell. An
increasing trend was observed in TBA, TVBN, TMA and the same has been observed in
psychrophilic count, Pseudomonas count
and H2S producer count. E grade was
noticed up to 2nd day for Sardinella
rd
day of storage for
longiceps and 3
Scomberomorus commerson and Etroplus
rd
suratensis. A grade was observed until 3
th
day for Sardinella longiceps and 4 for
Scomberomorus commerson and Etroplus
suratensis. Finally, B grade was noticed on
th
th
5 day for Sardinella longiceps and 6 day
for
Scomberomorus
commerson
and
Etroplus suratensis. Above changes were
well supported by sensory evaluation of
sample. A combination pictorial, sensory,
biochemical and microbiological changes
was used to develop grading of species
studied in chilled storage. Exporters can
utilize this data to rate the quality of
commercially importance species.

SF PO 38
Freshness assessment and grading of
commercially important aquatic species
(Euthynnus affinis, Fenneropenaeus
indicus, Mugil cephalus) based on
pictorial, sensory, bio chemical and
microbiological evaluation in chilled
storage

species to European Union from India, with a
share of 16.73% of total seafood export.
European Union insists on sensory grading
of species at primary production centres and
during receipt of raw material by processing
establishments. The purpose of the study
was to evaluate the quality based on sensory
grading of three species namely Euthynnus
affinis, Fenneropenaeus indicus and Mugil
cephalus as per EU scheme (EC Regulation
2406/96) and develop a pictorial guideline for
processors.
Grading is done based on
sensory parameters (eyes, gills, operculum,
skin, smell and overall appearance), images
and evaluating biochemical parameters
(TBA, TVB-N, TMA) and microbiological
parameters viz. mesophilic bacterial count,
Pseudomonas count and H2S producer
count. Increasing trend in in biochemical
indices
(TBA,
TVB-N,
TMA)
and
corresponding increase in microbial count
(psychrophilic count, Pseudomonas count
and H2S producer count) corroborated with
the change in sensory attributes during
chilled storage. E grade was noticed up to
nd
rd
2 day for Fenneropenaeus indicus and 3
day for Euthynnus affinis and Mugil
rd
cephalus. A grade was observed until 3 day
th
for Fenneropenaeus indicus and 4 day for
Euthynnus affinis and Mugil cephalus. Finally
th
day for
B grade was noticed on 5
th
Fenneropenaeus indicus and 6 day for
Scomberomorus commerson and Etroplus
suratensis. The guidelines can be used by
the exporters for compliance with EU
requirements prior to export.

R.N. VISHNU1, B. SUTAPA1, K.K. AJEESHKUMAR1,
PANKAJ KISHORE1, T.V. SANKAR2, S.K. PANDA1*
1

ICAR-Central Institute of Fisheries Technology, Matsyapuri
P.O., Willingdon Island, Kochi, Kerala, India: 2 Kerala University
of Fisheries and Ocean Studies, Panangad P.O., Kochi, Kerala,
India; *satyenpanda@gmail.com

I

n recent years, there is a substantial
increase in export of finfish and shellfish

SF PO 39
Freshness assessment and grading of
commercially
important
finfishes
commersonnii,
(Stolephorus
Cynoglossus
macrostomus
and
Epinephelus malabaricus) based on
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pictorial, sensory, biochemical and
microbiological evaluation in chilled
storage

chilled storage. This guideline can be used
by the regulators for exporting of
commercially important species.

SF PO 40

K.K. AJEESHKUMAR1, R.N. VISHNU1, B. SUTAPA1,
PANKAJ KISHORE1, T.V. SANKAR2, S.K. PANDA1*
1
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2
P.O., Willingdon Island, Kochi, Kerala, India; Kerala University
of Fisheries and Ocean Studies, Panangad, Kochi, Kerala,
India; *satyenpanda@gmail.com

T

he export of finfish from India has been
rising over the past few years and
freshness grading has become one integral
part for evaluating the quality. The objective
of the study was to evaluate the quality
based on sensory grading of three species
namely
Stolephorus
commersonnii,
Cynoglossus macrostomus, Epinephelus
malabaricus during chilled storage as per EU
scheme (EC Regulation 2406/96), supported
by scientific details and photographic
evidence which will eventually lead to
development of a pictorial guidelines for the
freshness of the species studied. Gradation
is assessed based on sensory parameters
(eyes, gills, operculum, skin, smell and
overall appearance), daily basis image taking
and evaluating by biochemical parameters
(TBA, TVB-N, TMA) and microbiological
parameters namely, mesophilic bacterial
count,
psychrophilic
bacterial
count,
Pseudomonas count and H2S producer
count. Clear pictorial changes were observed
during storage study and is supported by
biochemical changes such as increasing
trend in TBA, TVB-N, TMA and increasing
microbiological trend in psychrophilic count,
Pseudomonas count and H2S producer
count. These changes were supported by
sensory evaluation. For all the three species,
nd
th
E, A and B grade was observed up to 2 , 5
th
and 6 day of chilled storage respectively. In
conclusion, grading of studied species has
been developed based on pictorial, sensory,
biochemical and microbiological evaluation in

Study on comparative evaluation of
icing and solar energy operated
refrigerated system in fish vending cum
display unit on the quality of marine
fishes during storage
C.V. RAJU*, I.P. LAKSHMISHA, P. ARUN KUMAR,
AMITHA, P. GAYATRI
ICAR-All India Co-ordinated Research Project on Post Harvest
Engineering and Training, College of Fisheries, Karnataka
Veterinary, Animal and Fisheries Science University, Mangalore,
Karnataka, India; *cvraj@gmail.com

F

ish consumption is on the rise worldwide
due to its rich source of high-quality
proteins, essential vitamins and healthful
polyunsaturated fatty acids. Fish is
considered as a valuable source of protein in
the human diet. Despite the fact that fishes
are highly nutritious contained with massive
health benefits, large quantity of fishes are
indulged due to improper post-harvest
handling and storage. Lack of in-place
refrigeration facilities at the various fish
stages of fish handling with unhygienic
exposure is the major cause for fish spoilage.
The present study addressed this issue
through the critical evaluation of solar energy
operated refrigerated system compared with
regular icing for storage of fishes under fish
vending cum display unit.Pink Perch
(Nemipterus japonicus) and Indian Mackerel
(Rastrelliger kanagurta) marine fishes were
analyzed for quality deterioration under two
storage techniques (refrigerated and icing).
During storage period marginal increase in
moisture content and decrease in crude
protein content was observed irrespective of
type of fish and storage technique studied
due to dilution effect (leaching of water
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soluble
proteins)
caused
by
water
absorption. Increase in TVB-N value during
storage is well supported for the change in
protein content. Ash content and pH was
increased marginally. Decrease in crude fat
in both icing and refrigerated fishes were
correlated with the increase in PV exhibited
the process of lipid oxidation and the same
was endorsed through increase in TBARS
and FFA values. Microbial assay through
TPC showed increase trend during storage.
The developed fish vending cum display unit
with refrigeration was succeeded in
extending the shelf life of mackerel and pink
perch fishes to 8-10 days compared to 3-4
days under icing condition as recommended
by trained sensory panel.
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FF IN 01
Challenges and opportunities for
sustainable Indian fisheries in the
changing scenario of global climate –
solutions through innovations
V. PRAKASH*
Vice President, International Union of Nutrition Sciences,
Former Director of CFTRI & Distinguished Scientist of CSIR,
Mysore, Karnataka, India; *prakashvish@gmail.com

G

lobal population is projected to reach 10
billion by 2050 demanding food and space
for everybody with equal opportunity. The role
of fisheries will be one of the main thrust to
feed the diverse population with the large
amount of reserves and replenishment from
the ocean. Innovations, in ensuring fish food
quality and aqua chain loaded with nutritionals
and nutraceuticals will form a key issue. One
need to also address as to how the climate
change will affect fish food supply and aqua
resources and ocean productivity on a region
to region basis. The issue of climate change
and fish quality and its safety will be one of the
most challenging issues perhaps in the next
five years. The consumer is taking a new
approach of healthy foods and is trying to
minimize medical expenses as he uses
combination of foods and this should be kept in
mind by both the academia and the industry in
the Innovation process where Co-products and
By-products from fish will form the route
through Nutraceuticals. Personalized diet is
already emerging based on an individual's
genetic map. Prevention of loss of Fish due to
spoilage also means minimizing loss of
nutrients in the Country's Fish bowl and in turn
contributing to the Health sector. The current
NCD’s inclusive of diabetes, cardiovascular
and other non communicable diseases are
taking a toll on the population. The emergence
of functional foods with traditional food
genomics on fish based approach becomes a

very important agenda in the context of both
regulatory as well as minimizing the spoilage.
The global partnerships and energy networking
will be the order of the day as unrelated
subjects gets integrated with new and
innovative food products.
The role of
environment in ensuring sustainability of aqua
system very similar to the dairy sector will be
the prime moving force for tomorrow’s more
fish, more nutrients and more nutraceuticals on
a food based approach. This will form the key
concerns in Food and Nutrition Security
underpinning Fish and Aqua Security and
Sustainability.

FF IN 02
New perspective in fisheries product
development:
Marine
bio-active
compounds
KAZUO MIYASHITA*
Professor of Chemistry, Faculty of Fisheries Sciences,
Hokkaido University, Hakodate, Japan;
*kmiyafish.hokudai.ac.jp

E

pidemiological studies have established
a positive correlation between marine
food consumption and a reduced risk of noncommunicable
diseases
such
as
cardiovascular
disease,
cancer,
and
diabetes. The health benefits of marine food
intake are due to the presence of
characteristic nutrients in marine products.
The unique and phenomenal biodiversity of
the marine environment makes a large a pool
of these novel and bioactive molecules. Most
of these marine functional materials form
basis for functional foods, dietary &
nutritional
supplements,
nutraceuticals,
probiotics, prebiotics and other functional
health enhancing food products. The health
beneficial effects of some marine bio-actives
have been scientifically made clear. Thus,
interest in the nutritional functionality of
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marine food resources is growing at fast.
Marine functional foods and nutraceuticals
are now clearly linked to changes in society,
with consumers becoming more concerned
about the health aspects of their foods. There
is an increasing demand by consumers for
quality of life which is fueling the
nutraceutical revolution. Public interest in
functional foods and nutraceuticals grows at
a faster pace than was imaged, due to the
mounting cost of health care systems for the
generation. Prevention of disease through
dietary marine products has been better
understood and recognized by the public at
large. Moreover, scientists reveal unique
physiological activities of many kinds of
marine
components.
These
marine
components are truly “functional” if it has
been satisfactorily demonstrated to affect
beneficially one or more target functions in
the body, beyond adequate nutritional effects
in a way which is relevant to either an
improved state of health and well-being or
reduced of risk of disease. Although much
attention has been paid to the beneficial
effects of different kinds of marine biomolecules, the most extensive scientific
research in the recent past has documented
the numerous health benefits of intake of fish
oil containing high level of omega-3 PUFAs.
The effect of marine omega-3 PUFAs such
as eicosapentaenoic acid (EPA; 20:5n-3) and
docosahexaenoic acid (DHA; 22:6n-3) has
been proven beyond any doubts through
research works across the globe. In addition
to these omega-3 PUFAs, the interest has
been paid to other kinds of bio-actives,
including antioxidants such as polyphenols
and carotenoids.

FF IN 03
Fabrication of cost effective chitosan
based biomedical products

R. JAYAKUMAR*
Professor, Centre for Nanosciences and Molecular
Medicine, Amrita University, Kochi, Kerala, India;
*rjayakumar@aims.amrita.edu

C

hitosan
is
an
excellent
natural
biomaterial which is isolated from fish
source. In India, chitosan is produced
throughout the year but, not utilized properly
for biomedical applications as well as
commercialization. Chitosan has potential
applications in drug delivery, blood clotting,
tissue engineering and wound healing due to
its myard property. In our laboratory, we are
developing
chitosan
based
hydrogel/bandage products for achieving
effective hemostasis and wound healing. In
this presentation, fabrication and preclinical
studies of the prepared chitosan based
hydrogel/bandage products will be discussed
in detail.

FF OR 01
Environment and diet shape the gut
microbiome of Himalayan snow trout,
Schizothorax richardsonii
BIJU SAM KAMALAM*, M. RAJESH, V. LYJU JOSE,
M.S. AKHTAR, A. CIJI, PRAKASH SHARMA, N.N.
PANDEY, A.K. SINGH
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; *bijunut@hotmail.com

T

he digestive tract of fish harbors an
assemblage of microorganisms which
plays an integral role in growth and health of
its host. Habitat and husbandry related
factors are known to alter this gut microbiota
of fish, in a species-specific manner. In this
study, we comparatively characterized the
gut metagenomic diversity of wild and
captive reared Schizothorax richardsonii (a
herbivorous cyprinid endemic to the
Himalayan coldwater bodies) using highthroughput sequencing of bacterial 16S
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rRNA, and determined the relationships
between gut microbial community structure,
environment and diet. The experimental fish
were collected from river Gola in
Uttarakhand. While some of the wild
specimens (N=8) were immediately sampled
for gut microbial DNA extraction, others were
captive reared in flow-through tanks for
nearly one year and fed formulated feed.
During the last 100 days of rearing, prior
to sampling, two groups of fish were fed
either high (50%) or low (25%) protein diet.
Microbial DNA was aseptically extracted from
the digestive tracts of wild and high/low
protein fed captive individuals. 16S rRNA
amplicon library was prepared targeting the
V3-V4 region and used in paired end
metagenomic sequencing ((Illumina MiSeq;
PRJNA380713). Results showed that the
observed number of bacterial species
(OTUs) in wild fish (536) was higher than the
captive groups (340-355), suggesting a
domestication process related decrease in
gut bacterial diversity, but the equitability
indices were higher in captive fish. Wild to
captivity transition reduced the abundance of
the predominant Cetobacterium somerae,
with corresponding decrease in the ratio of
Fusobacteria
to
Proteobacteria
and
Bacteroidetes. Protein
intake
also
influenced the above bacterial proportion
and the abundance of Tenericutes and
Planctomycetes. Overall, the study revealed
the sensitivity of snow trout gut microbiota to
environment and diet; the possible existence
of core gut microbiota; and the potential of
Cetobacterium somerae as probiotic and
biomarker of welfare.

FF OR 02
Comparison of fatty acids in the
muscle, liver and ovary of wild and
cultured mature gold spot mullet, Liza
parsia

J. SYAMA DAYAL*, K. AMBASANKAR, R.
JANNATHULLA, K.P. KUMARAGURU VASAGAM
ICAR-Central Institute of Brackishwater Aquaculture, 75,
Santhome High Road, Chennai, Tamil Nadu, India;
*syamdayal@rediffmail.com

L

ipids and in particular highly unsaturated
fatty acids (HUFAs) play a critical role in
the successful production of high quality
gametes in the marine fish. Fatty acids of
yolk play a major role in the embryogenesis
and yolk-sac larval development by
providing docosahexaenoic acid (DHA,
22:6ω-3), essential in neural and visual
development, as well as eicosapentanoic
acid (EPA, 20:5ω-3) and arachidonic acid
(ARA, 20:4ω-6) which serve as precursors of
eicosanoids involved in the modulation of
neural and endocrine functions. The
reproductive performance of pond reared fish
is much lower than the wild collected brood
fish mainly due to the deficiency or
imbalance of these essential fatty acids. The
aim of the study was to compare the
contents of fatty acids of different tissues
of wild-caught and pond-reared mature gold
spot mullet, Liza parsia to increase the
understanding on brood stock and larval
nutritional requirements. Muscle, liver and
ovaries of mature brood fish from culture
ponds and wild were collected and analysed
for fatty acid composition. The most
significant (p<0.05) differences in the fatty
acid profiles were observed in liver and
muscle. Cultured fish contained significantly
(p<0.05) higher levels of C16:0 and C18:2ω6 in all three parts compared to fish from wild
(3.4 and 23 fold increase in muscle,
respectively). Fatty acids like C20:4ω-6 and
C22:6ω-3, which play major roles in
reproduction, embryogenesis and larval
development are lower in liver and ovary of
reared fish (50 to 20% lower). Mobilization
and accumulation of fatty acids differed
significantly (p<0.05) at different stages of
maturity. These results suggest that the lipid
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composition of the formulated diet fed to the
cultured fish differed greatly from that of the
diet consumed by the fish in wild.

FF OR 03
Development of nutraceuticals from
marine sources in India: Current
scenario and future trends

develop nutraceutical products from marine
sources and also from fishery waste by our
research group are briefly discussed. The
mechanism of action of marine biomolecules
in elevating health status in albino rats is
highlighted.
Scope and innovations in
development of nutraceutical industry from
marine sources in India are summarized.

FF OR 04

SUSEELA MATHEW*
ICAR-Central Institute of Fisheries Technology, Matsyapuri
P. O., Kochi, Kerala, India; * suseela1962@gmail.com

G

lobally marine resources have been
utilized extensively for the development
of drugs, novel foods, high value compounds
and nutraceuticals for the promotion of
human health and nutrition. Despite vast
marine resources in India, these still remain
underutilized.
Besides, fish processing
activity generates huge amount of waste.
The utilization of waste from fish processing
industries for the production of value added
products has attracted substantial attention.
Discards from fish processing industries
are a mixture of head, viscera, skin and
bone. The waste biomass can be a valuable
source of bioactive lipids, proteins, peptides,
amino acids and carbohydrate polymers. In
India, annually 18,650 tonnes of shrimp
waste is available for chitin production with a
production potential of 3500 tonnes. Majority
of fisheries biomass is presently employed
to produce fish oil, fish meal, fertilizer, pet
food and fish silage. These recycled
products possess low economic value.
Recent studies have isolated a number of
bioactive compounds from fish muscle
proteins, fish oil, fish bone, viscera and
from crustacean shells. Development of
new technologies for extraction of novel
bioactive compounds from processing
waste will bring more value out of what
is today considered as waste. Attempts to

Characterization and expression of
insulin like growth factor binding
protein 1 (IGFBP 1) gene in Labeo rohita
fingerlings fed with graded levels of
carbohydrate
K.T. HAFEEF ROSHAN, SUJATA SAHOO*, TINCY
VARGHESE, N.P. SAHU
ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *sujatasahoo@cife.edu.in

G

rowth in fish is endocrine system
dependent, especially through growth
hormone (GH) - IGF axis. Insulin like growth
factor-binding proteins (IGFBPs) play a vital
role in regulating the biological activities of
IGFs. In this study, the partial segment (478
bp) IGFBP-1 gene of rohu, Labeo rohita
(Hamilton, 1822)
was cloned and
characterized. A 60-day feeding trial was
conducted to study the effect of graded
level of digestible carbohydrate on IGFBP
gene expression in rohu fingerlings. Three
isonitrogenous (34.75%) and isolipidic
(7%)
diets
with
varying digestible
carbohydrate level i.e. 20% (T1), 30% (T2)
and 40% (T3) were prepared. One hundred
and eight fish were randomly distributed to
three treatments in triplicates following a
complete randomized design. Temporal
expression of IGFBP-1 mRNA was
th
monitored at different time intervals (15 ,
th
th
th
day) in different
and 60
30 , 45
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experimental groups by real time PCR using
primers designed from the characterized
sequence. IGFBP-1 gene expression was
highest on 15th
day and showed
downward trend subsequently in all
treatment groups. Highest expression was
th
found on 15 day in the T1 group followed
by T2 and lowest expression in T3 (p<0.05).
Thus, in this experiment, IGFBP-1 gene
expression of Labeo rohita appears to be
regulated by the level of digestible
carbohydrate in the diet and has an inverse
relationship (y= -0375x+0.1621, y= IGFBP
mRNA level, x= Carbohydrate level) with
dietary carbohydrate. Hence, it is concluded
that 40% digestible carbohydrate can be
included without compromising growth in
Labeo rohita as indicated by an IGFBP
expression.

FF OR 05
Photoperiodic
regulation
gonadotropin
receptors
expression in rohu

of
gene

AVINASH PRADHAN, MRINAL SAMANTA, ASHIS
SAHA*
ICAR-Central Institute of Freshwater Aquaculture,
Kausalyaganga, Bhubaneswar, Odisha, India;
*ashis73in@yahoo.co.in

I

n tropical countries like India, the Indian
major carp, rohu (Labeo rohita) generally
matures once in a year i.e. during monsoon.
Recently, we reported for the first time
significant advancement of sexual maturation
and off-season breeding of Indian major carp
(IMC) species, rohu, catla and mrigal through
photothermal manipulation. Refinement of
the techniques and development of farmer’s
friendly protocol is the need of the hour to
get matured brood during out-of-breeding
season. Besides, better understanding of the
underlying mechanism of environmental
manipulation of reproduction in rohu

warrants in depth study using molecular
markers specific to the species. Folliclestimulating hormone (FSH) and luteinizing
hormone (LH), secreted from the pituitary,
interact with their receptors (FSHR and LHR)
in the gonads to regulate the gametogenesis
and steroidogenesis in fish. The present
study was carried out to find out the role of
FSHR and LHR during photoperiod
We cloned
manipulation of reproduction.
full length cDNA of FSHR and LHR from
testis of rohu using RACE technique. The
deduced full length rohu FSHR(rFSHR)
cDNA was 3633 bp, with a 231 bp of 5'
UTR, 1389 bp of 3' UTR and 2013 bp ORF
encoding 670 aa corresponding to 87.6 KD
translated protein . The rLHR cDNA was
2976 bp, with a 5' UTR of 188 bp, 3' UTR of
637 bp and ORF of 2151 bp encoding 716
aa corresponding to 78.949 kD translated
protein. Importance of photoperiod in the
regulation of gonadal activities in rohu was
revealed from the present study. Exposure of
monsoon bred rohu, during preparatory
phase of annual reproductive cycle, for a
period of two months to a long photoperiod
(LP;16L: 8D) resulted in significant increase
(p<0.05) of gonado somatic index (GSI) ,
whereas short photoperiod (SP; 8L:16D) did
not cause any significant changes of GSI in
both male and female. Quantitative real time
PCR
(qRT-PCR)
analysis
revealed
differential expression of gonadotropin
receptor genes in the gonads at different
photoperiodic regimens may suggest their
important role in modulating gonadal
activity in this fish species.

FF OR 06
Biotechnological
potentials
symbiotic bacteria associated
intertidal macroalgae

of
with

K.K. VINAYA*, KAJAL CHAKRABORTY
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M

arine
organisms
especially,
microorganisms
are
promising
resources due to the production of a wide
range of natural products with potential
biotechnological
and
pharmaceutical
applications. The colonization of sessile
eukaryotic host surfaces by bacteria is
common in the marine environment, and
macroalgae have been known to support
the bacterial populations in a better way
than other hosts. Recent research reveals
that microbial symbionts are the true
producers of bioactive compounds b u t not
the eukaryotic hosts. Several heterotrophic
bacteria associated with the intertidal
macroalgae of southern coast of India were
isolated, and among 148 cultivable isolates,
more than 50% were dominated by the phyla
belonging to Gamma proteobacteria and
Firmicutes. Based on the anti-infective
potential, two bacterial strains with superior
activity were selected and characterized by
phenotypic and genotypic identification
methods as Bacillus amyloliquefaciens
(KX262734)
and
Shewanella
algae
(KX272635). Both the cultures and their
extracellular metabolites showed significant
antibacterial activity against broad spectrum
of pathogens including multidrug resistant
pathogens, such as Methicillin Resistant
Staphylococcus
aureus
(MRSA)
and
Vancomycin resistant Enterococcus feacalis
(VRE) (MIC ≤ 25 µg/mL). The organic crude
extracts of these bacteria were further
assayed to assess their antioxidant potential
and enzyme inhibition abilities on various
disease models, such as antihypertensive,
antiinflammatory,
antidiabetic
and
hypocholesterolemic
models.
Greater
inhibitory bioactivities w e r e observed such
as anti-inflammatory (≥ 85 %), anti diabetic

(≥ 90 %), antihypertension (≥ 65%) and
antihypercholesterolemic (≥ 70%) when
the bacterial extracts were compared
with standards. Symbiotic bacteria and
their soluble metabolites thus can be
considered as promising candidates with
wide pharmaceutical and biotechnological
applications.

FF OR 07
Antioxidative and anti-inflammatory
polyketides from bivalve clam Paphia
malabarica
MINJU JOY1, 2*, KAJAL CHAKRABORTY1
1

ICAR-Central Marine Fisheries Research Institute,
Ernakulam North, Kochi, Kerala, India; 2Mangalore
University, Mangalagangothri, Karnataka, India;
*minjujoy@yahoo.com

B

ivalve mollusks contribute valuable
resources in the non-vegetarian food
basket of the coastal population of Kerala.
These species were found to potentially
contribute towards human health since
ancient time. The keen attentions in
search of functional food ingredients or
other specialized bioactive metabolites with
antioxidant and anti-inflammatory properties
from marine mollusks are emerging research
area. The crude extract of bivalve clam,
Paphia malabarica was chromatographically
fractionated to acquire three polyketide
analogues,
named (13(methoxycarbonyl)-11-((E)-18-ethylhexa16,19-dienyl)
-12-propylcyclohex-10-enyl)methyl-3- hydroxy benzoate (3), isobutyl
13-(6-(benzoyloxy)-10-methylpentyl)tetrahydro-13-methyl-2H-pyran-17carboxylate
(2)
and
(E)-12-(17-ethyltetrahydro-16-hydroxy-15-(methylpentanoate)14- oxo-2H-pyran-13-yl)-9-methyl but-11-enyl
benzoate (1). We have reported the
purification of compounds by repeated
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chromatographic fractionation and their
structural characterization by extensive
spectroscopic
experiments.
Antiinflammatory
and
antioxidative
characteristics of isolated polyketides were
determined
by
in
vitro
anticyclooxygenase/lipoxygenase and radical
scavenging
assays,
respectively.
Compound 3 displayed comparatively
greater 2,2-diphenyl-1- picrylhydrazyl radical
quenching
potential
(50%
inhibitory
~0.59 mg/mL) than
concentration, IC 50
commercially available α-tocopherol (IC 500.63 mg/mL).
The
titled
compounds
demonstrated comparable 5-lipoxygenase
inhibition potential (IC 50 0.76-0.92 mg/mL)
to non- steroidal anti-inflammatory agent,
0.93 mg/mL), which
ibuprofen (IC 50
established that the polyketides can be
used as novel anti-inflammatory leads in
the functional food supplements. These
results confirmed that polyketides can be
considered as a good alternative to
synthetic antioxidants in food systems.

FF OR 08
Synthesis of protein-polysaccharide
coated squalene – physico-chemical
characterization and functional food
application
LEKSHMI, R.G. KUMAR*, M. RAHIMA, N.S.
CHATTERJEE, K.V. VISHNU, K.K. ANAS, C.S.
TEJPAL, K.K. ASHA, SUSEELA MATHEW
ICAR-Central Institute of Fisheries Technology, Matsyapuri
P. O., Kochi, Kerala, India; *lekshmirgcof@gmail.com

M

icroencapsulation
is
a promising
better
technology
that
confers
oxidative stability and improved shelf life to
thermolabile biomolecules for fortification in
food systems. In the present study,
encapsulation of squalene in proteinpolysaccharide complex has been attempted.

A stable emulsion formulation was optimized
based on the effects of pH and chitosan
concentration with whey protein as major
emulsifier (10%). The optimized emulsion
formulation was then spray dried and
characterized physically and chemically. The
encapsulation efficiency of the squalene
powder was found to be 78 ± 0.6 % whereas
other properties such as particle size, zeta
potential, water activity, hygroscopicity, Carr
Index, Hausner ratio showed satisfactory
results. The polydispersity index (PDI) of the
encapsulated squalene was found to be
0.536. The larger PDI indicates that the
particles have a heterogeneous nature. SEM
analysis
showed
that the squalene
microcapsules were spherical in shape
without apparent cracks and fissures. FTIR
data further confirmed the encapsulation of
squalene
with
chitosan-whey
protein
complex. From TGA analysis, it was clear
that the chitosan-whey protein complex was
able to retain the thermal stability of
squalene up to 422°C. The oxidative stability
studies revealed that the product remained
oxidatively stable even after a storage period
of more than three months. Functional food
application
of
the
microencapsulated
squalene was then attempted by fortifying it
in a bakery product (cake). It was found that
the cake enriched with microencapsulated
squalene had better oxidative stability,
sensory attributes, textural quality than that
of the cake enriched with pure squalene and
control treatment. Hence, it can be
concluded
that
emulsification
of
squalene
in
protein-polysaccharide
complex and its encapsulation by spray
drying can be a potential process to produce
oxidatively stable squalene microcapsule
suitable for the development of shelf stable
functional foods.
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Screening of mangroves for tyrosinase
producing Actinomycetes
T. MUTHULAKSHMI*, S.S. GREESHMA, C.J. TOMS,
RANJIT KUMAR NADELLA, V. MURUGADAS, M.M.
PRASAD
ICAR-Central Institute of Fisheries Technology, Matsyapuri,
Kochi, Kerala, India;*muthuocean@gmail.com

M

angrove actinomycetes serve as
sources
of
antibiotics,
bioactive
compounds and extracellular enzymes.
Extracellular
tyrosinase
with
monophenolase and di-phenolase activity were
isolated from mangrove actinomycetes for
assessing the production of intermediate
substance of melanin formation. Mangrove
samples were collected from Puduveppu,
Nettur, BOT bridge areas of Cochin. Kerala
and Koringa region of Kakinada, Andhra
Pradesh were screened for actinomycetes at
different temperature treatments and 60°C
for 1 hour was
found to be the right
conditions for isolation of actinomycetes from
mangrove soils. Forty isolates were purified
and checked for the production of tyrosinase
enzyme both for methods of positive and
negative screening. Tyrosinase activity of
positive isolates was analyzed with dynamic
reader in the presence of L-DOPA and Ltyrosine for di-phenolase and monophenolase respectively.
High
yielding
actinomycetes need to be identified with
16srRNA for production of intermediate
products, mainly L-DOPA.

FF OR 10

College of Fisheries, Mangalore, Karnataka, India;
*skgirisha@gmail.com

B

acteria of the genus Vibrio represents the
most harmful pathogenic bacteria
causing huge production losses in
shrimp farming. To combat these pathogens,
shrimps primarily depend on their innate
defense
mechanisms
which
include
antimicrobial peptides (AMPs). Identification
and molecular characterization of novel
genes involved in the immune response will
be an important step towards better
understanding of the innate immune system
of shrimps. Ribosomal proteins (RPs) belong
to group of unconventional antimicrobial
peptides, having multiple functions like
translation and antimicrobial activity. In the
present study, ribosomal protein L8 gene
was isolated from black tiger shrimp,
Panaeus monodon haemolymph upon
challenge with Vibrio harveyi. The gene was
cloned in pQE 30 vector by directional
cloning and transformed in to Escherichia
coli SG13009 competent cells. The
recombinant molecule showed an ORF of
774 bp, encoding a polypeptide of 257 amino
acids.
The
purified
peptide
when
electrophoresed on 15% SDS-PAGE showed
a molecular weight of 30.1 kDa. Nucleotide
and amino acids sequence derived in the
present study was compared with the
ribosomal protein 8 of L. vannamei available
in GenBank which showed 97% and 99 %
identity respectively.

FF OR 11

Cloning and expression of defense
gene from shrimp

Conformational study of synthetic
KISS1 peptide of golden mahseer (Tor
putitora)
in
membrane
like
environments

J.M. SHREEHARSHA, T.G. PUNEETH, B. DEBASHIS,
M. RAJEISH, T. SURESH, S. MALATHI, M.N.
VENUGOPAL, S.K. GIRISHA*

D. THAKURIA*, N. SHAHI, A.K. SINGH, K.H.C.
VICTORIA
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K

isspeptin 1 is a neuropeptide hormone,
which acts as an upstream regulator of
brain- pituitary-gonad (BPG) axis in most
vertebrates including teleosts. In the present
study, a 16 amino acid long putative mature
bioactive peptide (kiss 1) from preprokisspeptin 1 of golden mahseer, Tor
putitora (Hamilton, 1822), was synthesized
by solid phase peptide synthesis (SPPS)
using
Fmoc-Chemistry.
The
solution
conformational characters of kiss 1 peptide
were determined using circular dichroism
(CD) spectroscopy. The far-UV CD spectrum
of this peptide was evaluated both in
aqueous and membrane mimicking solvents
(TFE, HFIP and Dioxane). The results
indicate that kiss 1 peptide adopted helical,
turn and β conformations in apolar
membrane like environments. The near-UV
CD spectroscopy was also carried out to
examine the tertiary packing around
aromatic residues of kiss 1 peptide and the
peptide- membrane complex. The kiss 1
peptide exhibited little signal in water, but a
prominent negative band was observed at
around 275 nm when membrane mimetic
solution was added. The observed ordered
conformations of kiss 1 peptide in the
different solvents indicated its potential
biological activity which could enhance the
secretion of gonadotropin-releasing hormone
(GnRH) at BPG axis. The conformational
information generated from the present study
will be helpful in designing of stable bioactive
synthetic peptide analogs of kisspeptin 1 in
improving the reproductive performances of
important cultivable fish species. To the best
of our knowledge, this is the first report on
solution conformational study of a fish kiss
1 peptide.

FF OR 12
Determination of ciguatoxin in fish by
liquid chromatography tandem mass
spectrometry and comparison with
mouse bioassay
R. RAJISHA, PANKAJ KISHORE, SATYEN KUMAR
PANDA, K. ASHOK KUMAR*
ICAR-Central Institute of Fisheries Technology, Kochi,
Kerala, India; *ashok1960@gmail.com

A

visibly
unidentifiable
colourless,
odourless, heat stable, lipid soluble
polyether marine biotoxin known as
Ciguatoxin (CTX) responsible for human
illness has been identified from certain fish
collected from Cochin, Trivandrum and
Mangalore. Our study showed that among
the 14 species collected, Lutjanus bohar
(7.54 kg) has been identified for ciguatoxicity.
Detection of the toxin was done using mouse
bioassay which showed symptoms related to
suspected CTX toxicity. Significantly, a
higher level of 2.17 mouse unit Ciguatoxin
was estimated which is equivalent to 10.84
ng of CTX toxicity and 13% of weight loss.
Solid phase extraction (SPE) was employed
for the separation and purification of the toxin
from the fish extract, which was confirmed
and quantified by gradient reverse phase
liquid
chromatography
tandem
mass
spectrometry (LC- MS/MS). The Extracted
Ion Chromatogram of CTX fish extract of
Lutjanus bohar showed m/z 1117.303 Da
precursor/product
confirmatory
ion
transitions.

FF OR 13

In vitro anti oxidant and antimicrobial
activity of different seaweeds from
Ratnagiri coast
S. LEKSHMI, K.A. MARTIN XAVIER, H. SANATH
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F

our seaweeds namely Sargassum
tennerimum, Padina tetrastomatica, Ulva
fasciata and Gracillaria edulis collected from
Ratnagiri coast were subjected to extraction
with water, ethanol, methanol and acetone
and their total phenolic content were
analysed. Higher phenolic content was
obtained in water extracts of Sargassum and
Gracillaria and methanol extract of Ulva and
Padina. These four extracts were assayed for
vitro antioxidant and antimicrobial activities.
For the antioxidant assays i.e. DPPH,
ABTS, FRAP, the extracts at five
concentrations of phenolic content i.e. 0.015,
0.03, 0.045, 0.06 and 0.075 mg gallic acid
equivalent/ml were compared with same
concentrations of BHT. Though BHT showed
the highest activity, seaweed extracts
exhibited good antioxidant activity which
increased with increasing concentration.
Among the seaweeds, Sargassum showed
highest DPPH activity and Padina showed
the highest ABTS and FRAP activity.
Antimicrobial activity was checked by disc
diffusion method against five microbes
namely, Escherichia coli, Pseudomonas
spp., Listeria monocytogens, Bacillus spp.,
Staphylococcus aureus. Padina and Ulva
showed inhibition against Pseudomonas,
Bacillus, and Staphylococcus aureus.
Therefore, it can be concluded from the
present investigation that seaweed extracts
containing phenolic compounds have good
antioxidant and antimicrobial activities.

FF OR 14
Proteomic
approach
characterization of fish species

for

SATISH KUMAR SRIVASTAVA*, S.
MURALI,
AKHILESH KUMAR MISHRA, RAVINDRA KUMAR
ICAR-National Bureau of Fish Genetic Resources, Dilkusha,
Lucknow, Uttar Pradesh, India;
*srivastavask100@gmail.com

I

dentification of fish, especially for
commercial importance and conservation
purposes, is one of the important tasks for
taxonomists and conversationalists. Several
physical, morphological and biochemical
tools have been applied for characterization
of fish species and populations. Amongst
these, proteomics has been applied to
identify the fish species based on protein
analysis using electrophoretic methods etc.
methods,
Among
the
electrophoretic
isoelectric focusing (IEF) has successfully
been applied on either raw products or heatprocessed or smoked fish. IEF and twodimensional electrophoresis (2-DE) can
efficiently differentiate between closely
related species. These electrophoretic
techniques can be applied to identify fish
using their products in combination with
other proteomic tools, such as in-gel
digestion and mass spectrometry and have
already been
used
to
characterize
species-specific
proteins.
Moreover,
comparison
of
2-DE
maps recently
permitted to identify marker spots of postmortem changes and the effects of additives
during the processing of the fish muscle. The
present
study
is
based
on
the
characterization of carp species using
ultrathin IEF of the eye lens and blood
haemoglobins, for which species-specific
profiles were obtained.
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FF OR 15
Influence of thiamine and pyridoxine
loaded vanillic acid grafted chitosan
microparticles (TPVGC) on anti-fatigue
activity in male Wistar strain albino rats
through swimming induced stress
C.S. TEJPAL*, K. ELAVARASAN, R.G.K.
LEKSHMI, N.S. CHATTERJEE, ANUJ KUMAR,
R. ANANDAN, K.K. ANAS., K.K. ASHA, S. MATHEW

treatment group. The treatment group fed
with graded level of TPVGC reduced
enzyme activities. However, a reverse trend
was observed for acetylcholine esterase. It
was
inferred
that
dietary
supplementation
of
thiamine
and
pyridoxine loaded vanillic acid-grafted
chitosan has stress mitigation role and
enhanced
stamina
during
swimming
exercise.

FF PO 01

ICAR-Central Institute of Fisheries Technology, Matsyapuri,
Kochi, Kerala, India; *tejpal.arun@rediffmail.com

T

he present investigation was conducted
to study the influence of thiamine and
pyridoxine loaded vanillic acid grafted
chitosan microparticles (TPVGC) on antifatigue activity in male Wistar strain albino
rats through swimming induced stress.
Animals
were
distributed
into
four
experimental groups which were fed varied
levels of TPVGC for 45 days viz. Control (C)
(basal feed + 0% TPVGC); T1 (basal feed +
0.8% TPVGC); T2 (basal feed + 1.6%
TPVGC); T3 (basal feed + 2.4% TPVGC).
The animals were exposed to swimming
exercise during the experimental period of
45 days (45 min/day). At the end of the
feeding trial, the stress mitigation role of
TPVGC was assessed. Average swimming
time and anti-fatigue activity during the
experimental period revealed that the
animals fed with graded level of TPVGC had
more stamina and swimed actively.
Whereas, animals in the control group fed
without TPVGC were more lethargic after 30
min
of
swimming
stress. Metabolic
responses were assessed in terms of lactate
dehydrogenase
(LDH),
malate
dehydrogenase (MDH), catalase, superoxide
dismutase (SOD) and acetylcholine esterase
(AChE). LDH, MDH, catalase and SOD
activities
showed
significant
(p<0.05)
differences between the control and

Hepatic
transcriptional
changes
associated with size heterogeneity in
early life of rainbow trout
BIJU SAM KAMALAM*, M. RAJESH, M.S. AKHTAR,
P. SHARMA, A. CIJI, N.N. PANDEY, R.S. PATIYAL,
A.K. SINGH
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; * bijunut@hotmail.com

I

ntra-cohort growth heterogeneity is a
prevalent problem in hatchery rearing of
carnivorous fish species such as rainbow
trout, Oncorhynchus mykiss. A complex
array of environmental and biological factors
have been implicated in the larval/juvenile
size differences. However, transcriptional
changes of growth- related genes are not
well understood. In this context, we
employed a candidate gene approach to
examine
the
potential
transcriptional
differences that underlie size heterogeneity
in the early life stage of rainbow trout. A five
week growth trial was conducted in firstfeeding rainbow trout fry weighing an
average 192 mg. Triplicate groups of the
experimental fish were fed a fish meal/oil
based pellet crumbles containing 50%
protein and 17% lipid, on dry matter basis. At
the end of the experiment, the average
weight and survival of fish were 2.9 g
and 92.9%, respectively. Among the fish,
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8.2% were ‘giants’ (mean weight 5.4 g)
and 3.6% were ‘dwarfs’ (mean weight 1.6
g). The specific growth rate of normal, giant
and dwarf individuals were 7.9, 9.5 and
5.9%, respectively (N=14). The condition
factor and viscera-somatic index of normal
and giant fish were significantly higher than
that of the dwarf fish. With respect to the
mRNA levels of the analysed components of
the somatotropic axis (N=6), the expression
of insulin-like growth factors (IGF1 and
IGF2)
were
significantly
higher
in
individuals of the giant group, when
compared to the normal and dwarf fishes.
Correspondingly, mRNA levels of the cellular
nutrient sensor TOR was elevated in the
giant individuals. On the contrary, transcripts
of the master regulator of energy
homeostasis AMP-activated protein kinase
(AMPK1α) were up-regulated in the dwarfs
as compared to the normal fish. Concerning
intermediary
metabolism,
we
found
differences in the expression of glutamate
dehydrogenase,
glucose
6-phosphate
dehydrogenase
and
aspartate
aminotransferase. Overall, our findings
ascertain the association of transcriptional
pathways with size heterogeneity in rainbow
trout juveniles.

FF PO 02
Safety assessment of cholesterol levels
in squid (Loligo duvauceli)

Approximately half of all deaths worldwide
are linked to the vascular disease,
atherosclerosis. Those who are susceptible
to heart disease are urged to consume no
more than 300 mg cholesterol a day. Among
seafood varieties; squid is considered a
delicacy and is known to contain highest
amounts of cholesterol in the edible
muscles. In the present study, forty
samples were analyzed for cholesterol
content. The samples had length ranging
from 15 to 42 cm with weight from 21 to 159
g. The squid samples were collected on
monthly basis for a period of one year from
March, 2015 to February, 2016. Squid
samples were analyzed for cholesterol
content along with fat and nonsaponifiable
matter (NSM). The analyses were carried out
in quadruplicate to ensure variability in the
size/length of samples. The monthly average
cholesterol content of all the squid samples
ranged from 7.52 mg% to 173.5 mg% with
respect to the total length and size during the
month of December and May. The monthly
average highest and lowest fat content in
squid samples was observed in the month
of February at 1.33% and in the month of
September at 0.3%. NSM content is 0.23%
which was negligible and undetectable. The
two way ANOVA showed that there was
significant difference in cholesterol content
between the months (p<0.05). No correlation
existed between fat content and cholesterol
in squid.

FF PO 03

HAFSA MAQBOOL*, S.B. PATANGE, MUDASSIR
AZHAR
College of Fisheries, Dr. B.S. Konkan Krishi Vidyapeeth,
Dapoli, Ratnagiri, India; *hafsamaqbool99@gmail.com

P

eople being increasingly health conscious
watch their diet and are apprehensive of
consuming foods rich in lipid levels due to the
association of serum lipid levels especially
cholesterol with cardiovascular disease.

Molecular cloning and characterization
of aromatase (cyp19) genes of snow
trout, Schizothorax richardsonii
A. CIJI*, M. RAJESH, M.S. AKHTAR, BIJU SAM
KAMALAM, A.K. SINGH
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T

he cyp19 gene encodes cytochrome
P450 aromatase, the terminal enzyme in
the steroidogenic pathway and it catalyses
the
conversion
of
androgens
into
oestrogens. Two cyp19 genes, termed
cyp19a and cyp19b, have been reported
from teleosts. The cyp19a gene is expressed
in the ovary, whereas cyp19b is expressed in
the brain. In the present study, the brain and
gonadal aromatase cDNA sequences of
snow trout Schizothorax richardsonii were
obtained
by
reverse
transcription
polymerase
chain
reaction
(RT-PCR)
and
rapid amplification of cDNA ends
(RACE). Two isoforms of cyp19b (cyp19b full
form and cyp19b truncated form) were
cloned and sequenced from brain of
snow trout. These two isoforms were found
to have differences with respect to only
3’UTR wherein the full length form has a
longer 3’ÚTR consisting of 1340 bp and the
truncated form has a shorter 3’UTR of 250
bp. Both the full-length and truncated
isoforms comprised of a 5'UTR of 142 bp
and an open reading frame (ORF) of 1524
bp encoding 508 amino acids. The
nucleotide sequence of snow trout cyp19b
shows similarities of 96, 98, 92, 91 and
87% with Schiozothorax kozlovi cyp19b, Tor
putotora cyp19b, Cyprinus carpio cyp19b,
Carassius auratus cyp19b and Danio rerio
cyp19b, respectively. Similarly, we have
cloned and partially characterized cyp19a
(gonadal aromatase) which consisted of an
ORF of 1212 bp of and a 3’UTR 225 bp.
Evolutionary studies suggested that these
sequences are more similar to S. kozlovi and
T. putitora. The present results can be used
for the expression studies of the above
genes to understand the maturational status
of S. richardsonii.

FF PO 04
Nutrient quality of 22 important
coldwater fish species and their
potential
contribution
to
human
nutrition
DEBAJIT SARMA*, P. SHARMA, M.S. AKHTAR, C.
AKHTAR, V. JOSHI, A. SHARMA, P. DAS, D. BARUAH,
A.K. SINGH
ICAR-Directorate of Coldwater Fisheries Research,
Bhimtal, Uttarakhand, India; *dsarma_sh@yahoo.co.in

N

utrient quality of 22 important coldwater
fish was analyzed and their potential
contribution to human nutrition was
evaluated. Tor putitora, N. hexagonolepis, O.
mykiss, S. richardsonii and C. carpio were
examined for muscle fatty acid and amino
acid composition. All species recorded
excellent amounts of n-3 fatty acids (8.69–
21.48%) and the n-3/n-6 ratio ranged from
0.7 to 4.98. Limiting amino acids such as
lysine, methionine and cysteine occurred at
levels higher than or marginally lower than
the recommended amino acid level. Six small
indigenous fish namely M. aral, Setipinna
phasa, C. garua, A. morar, B. bendelisis and
S. semiplotus were subjected to muscle
nutrient quality. Protein and lipid in all six fish
ranged from 15.65 (S. phasa) to 20.88% (C.
garua) and 2.91 (C. garua) to 13.23% (S.
phasa) respectively. Among the fatty acids,
n-3 PUFAs were high in S. semiplotus, S.
phasa and B. bendelisis, and lower in C.
garua and so was the n-3/n-6 ratio. M. aral
and B. bendalisis showed best dietary
potential for Ca and S. phasa and M. aral
contributed for Fe. M uscle composition of
L. dero, L. dyocheilus, S. sanguina, B.
bendelisis, G. mullya, L. pangusia,
showed crude protein levels- 16-20%,
crude fat- 1.54-9.60%, moisture content71-78% and ash- 3.5-0.99%. Maximum
concentration of potassium was found in L.
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dero followed by L. pangusia. SFA, MUFA,
PUFA content ranged from 57.47-66.06%,
19.44-31.66% and 10.54-14.51%. Dominant
n-6 PUFA were linolenic, linoleic and
arachidonic acids. DHA was higher than
EPA. The n-6/n-3 ratio ranged from 2.1354.167. Results show that the studied fish
have excellent nutrient potential.

FF PO 05
Molecular
characterization
of
Saprolegnia species from rainbow trout
farms & hatcheries of Himachal Pradesh
& Uttarakhand
R.S. TANDEL1, N.K. CHADHA3, N.N. PANDEY1,
S. CHANDRA2, P.B. SAWANT3, D. THAKURIA1,
K. KALLINGAPURAM2, R. BHAT2, A.K. SINGH1
1

ICAR-Directorate of Coldwater Fisheries Research,
Bhimtal, Uttarakhand, India; 2 ICAR-Directorate of Coldwater
Fisheries Research, Field Centre, Champawat, Uttarakhand,
India; 3ICAR-Central Institute of Fisheries Education,
Mumbai, Maharashtra, India; *ritesh.tandel@icar.gov.in

I

nfection by oomycetes, Saprolenia sp is
considered the most important obstacle
in farmed rainbow trout, the most cultivated
coldwater species in India. O omycetes
infections are associated with high economic
losses in rainbow trout farms & hatcheries.
Water & tissue samples from rainbow trout,
Oncorhynchus mykiss farms & eggs from 3
hatcheries were collected from Kullu district,
Himachal Pradesh & Uttarakhand, India.
Cumulative mortalities in rainbow trout due to
saprolegniasis were observed in the range of
10-15%
in
farms
and
hatcheries.
molecular
Morphological
and
characterization of the isolates were d o n e
in order to provide a n overview of the
species composition of S aprolegnia sp
present. Genotypic characterization was
done using internal transcribed spacer (ITS)
universal primers, ITS 1 and ITS 4.

Amplified product of size 750 bp was
sequenced and the sequence similarity was
performed using NCBI BLAST online tool.
Oomycetes from eggs & adult of rainbow
trout belonged to the genus Saprolegnia and
were identified as S. diclina and S.
parasitica, respectively. Saprolegnia diclina
was most prevalent in water & rainbow trout
eggs, while S. parasitica were more
frequently isolated from adults. This study
represents the first detailed molecular
characterization of Saprolegnia species
involved in saprolegniasis of rainbow trout
farms of coldwater states of India and also
demonstrated that just morphological criteria
were insufficient for species delimitation due
to lack of sexual structure. The findings
would be useful for further studies on
development of control measures against
saprolegniasis.

FF PO 06
Studies on the ketocarotenoid pigments
in the sea urchin gonads of
Stomopneustes variolaris from the
Mandapam Coast of Gulf of Mannar
R. SARAVANAN*, AMIR KUMAR SAMAL, RAVI K.
AVADHANULA, I. SYED SADIQ, A.K. ABDUL NAZAR
ICAR-Central Marine Fisheries Research Institute,
Mandapam Regional Centre, Mandapam, Tamil Nadu, India;
*stingray_mr@yahoo.com

G

onads of sea urchin, Stomopneustes
variolaris are a delicacy in many parts of
the world. The bright yellow orange colour of
the gonads is due to carotenoid pigments
and is an important organoleptic criterion for
its quality. The major carotenoids naturally
found in sea urchins are β-carotene, αcarotene,
β-echinenone,
zeaxanthin,
canthaxanthin,
lutein,
astaxanthin,
diatoxanthin, fucoxanthin and alloxanthin. In
the present study, sea urchin S. variolaris
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was collected from the Mandapam coast
following the lunar phase, during premonsoon period and they were subjected to
the pigment analysis. The quantitative
acetone extraction of the gonads of S.
variolaris
was
prepared
and
was
subsequently analysed through a Shimadzu
high performance liquid chromatography
(HPLC)
system
for
quantitation
of
astaxanthin and canthaxanthin. This study
found that no quantifiable astaxanthin (t R =
13.60 min) and canthaxanthin (t R =16. 82
min) peaks were found. Nevertheless,
presence of at least eight different
carotenoid pigment molecules, other than
astaxanthin and canthaxanthin, in the
extracts was confirmed by additional
chromatographic peaks at retention times
(t R s) of 14.25 min, 14.80 min, 15.52 min,
15.81 min, 16.33 min, 24.53 min, 27.76 min
and 27.97 min which had their absorption
spectra typical of carotenoid pigments.
The present study concludes that the
gonads of S. variolaris did not contain
quantifiable amount of ketocarotenoids viz.,
astaxanthin and canthaxanthin during the
pre-monsoon period however, it contained
many other carotenoid pigment molecules
which warrants further analysis throughout
the year.

FF PO 07
Biological activity of seaweedmediated biosynthesized silver and
gold nanoparticles
T.R. CIBIN1*, K.F. PRINCY 2, ANU GOPINATH1, 3
1

Centre for Bioactive Substances from Marine
Organisms, Kerala University of Fisheries and Ocean
Studies, Panangad, Kochi, Kerala, India; 2St. Albert’s
College, Ernakulam, Kerala, India; 3Kerala University of
Fisheries and Ocean Studies, Panangad, Kochi, Kerala,
India; *cibintr@gmail.com

S

eaweeds are sustainable resources in
marine ecosystem and important sources
of secondary metabolites. These metabolites
exhibit
invaluable
biological
activity.
Development
of
biologically
inspired
experimental processes for the synthesis of
nanoparticles is evolving into an important
branch of nanotechnology. The combination
of natural resources like secondary
metabolites and nanoscale manipulations
can possibly enhance biological activity. In
this context, the present study reports a
simple, versatile and ecofriendly protocol for
the synthesis of silver and
gold
nanoparticles using aqueous extract of
the seaweed Padina tetrastromatica as a
potential bioreductant and stabilizer. Silver
and gold nanoparticles were prepared by
green synthesis. The characterization of the
synthesized nanoparticles was done using
UV-visible
spectroscopy,
transmission
electron microscopy (TEM), XRD and FTIR.
The antioxidant potential was measured
using DPPH radical scavenging assay. The
nanoparticle formation was screened by UV–
visible
spectroscopy
through
colour
conversion due to surface plasma resonance
bands at 414 nm and 532 nm for silver and
gold
nanoparticles
respectively.
TEM
analysis depicted the morphological pattern
of silver and gold nano particles. XRD
pattern confirmed the crystalline nature of the
synthesized nanoparticles. The biomolecules
involved in the reduction and stabilization of
nanoparticles were identified. DPPH assay
showed that both silver and gold
nanoparticles exhibited antioxidant property
when compared to known antioxidants. Gold
nanoparticles showed better antioxidant
potential than silver nanoparticles.
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FF PO 08
Antiproliferative effects of methanolic
extracts of Sargassum wightii and
Caulerpa recemosa on human cancer
cells
AJITH J. NAIR1*, M.M. NASIF1, VISHNU2, V.B. SAMEER
KUMAR2, T.R. CIBIN1, ANU GOPINATH1,3
1

Centre for Bioactive Substances from Marine
Organisms, Kerala University of Fisheries and Ocean
Studies, Panangad, Kochi, Kerala, India; 2Central University
of Kerala, Padannakad, Kasaragod, Kerala, India; 3Kerala
University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *ajnair60@gmail.com

S

eaweeds are important components of
aquatic ecosystems and are valuable
sources of food, bioactive substances,
ingredients in cosmetics, fertilizers and
hydrocolloids. The objectives of this study
were
to
check
for
the
various
phytochemical constituents present in
methanolic extracts of Sargassum wightii
and Caulerapa racemosa and to further
check for its antiproliferative effects on
human
cancer
cells.
Various
chemical/biochemical colour reactions were
carried out to study the phytochemical
constituents present in methanolic extracts
of S. wightii and C. racemosa. Human
cancer cells (HeLa and MCF-7) were used to
check for the antiproliferative effects (MTT
assay) of the extracts. Results of the
phytochemical screening showed
the
presence of anthraquinones, coumarins,
saponins and tannins in S. wightii,
whereas in C. recemosa we could detect
only the presence of anthraquinones.
Treatment of human cervical cancer
(HeLa) cells with extracts of S. wightii
and C. recemosa showed a concentration
dependent decrease in the cell viability. The
LD 50 value was calculated to be 0.48 mg/ml
and 0.37 mg/ml for S. wightii and C.
recemosa respectively. In the case of
Human Breast Cancer (MCF-7) cells, we

could not see a drastic decrease in viability
of cells upon treatment with either S. wightii
or C. recemosa. Only after a particular
concentration there was a drastic drop in the
cell viability, the reason for which is not
known. A detailed study is underway in our
laboratory to check for the constituents
responsible for the antiproliferative effects of
S. wightii and C. recemosa.

FF PO 09
Evaluation of nutrient contribution
potential of indigenous snow trouts
(Schizothorax spp.) from central and
western Himalaya
VINEETA JOSHI*, PRAKASH SHARMA, ANNU
SHARMA, DEBAJIT SARMA
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; *vineeta.uk@gmail.com

S

even
species
of
snow
trout
(Schizothorax spp.) were taken for
evaluating their nutritional values in terms
of biochemical composition, amino acids,
fatty acids and mineral composition along
with their respective dietary potential. Protein
content of was in the range of 15.43 to
18.76%. On comparison, S. labiatus was
found to be the best to meet the protein
requirement of pre-school children, adult and
pregnant women, while S. Niger appeared
the least favorable. Fish with highest
moisture (S. richardsonii) was found to
contain lowest value of lipid and vice versa.
Based on amino acid analysis and scoring,
the principal limiting amino acid appeared to
be lysine in all fish, but the scores in S.
labiatus (83.83) followed by S. richardsonii
(69.31) and S. curvifrons (64.86) appeared
promising. Lipid, SAFAs, MUFAs (except S.
niger) and n-6 fatty acids (except S. labiatus)
were found to be both statistically (p<0.05)
and numerically high in fish from Kashmir
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than those from Uttarakhand. S. labiatus and
S. richardsonii, showed the best n-6/n-3 ratio
(below 1), and the high DV% for n-3 LC
PUFAs (around 100% to meet the RDA of n3 LC PUFAs for pregnant and lactating
women). Among minerals, iron was high
in fish from Uttarakhand and medium to
low in fishes from Kashmir (except S.
curvifrons), while other were not site specific.
Based on the overall comparison of nutrient
content, S. labiatus came out as the
superior, S. richardsonii came to second, S.
progastus to third, S. esocinus to fourth, S.
niger and S. plagiostomus equally to fifth,
and S. curvifrons to sixth place. This
outcome of the present study will
complement the existing knowledge on
nutritional composition of fishes of Indian
subcontinent.

FF PO 10
Deep sea crustaceans Solenocera hextii
and Thenus unimaculatus: Potential
sources of long chain polyunsaturated
fatty acids
SOUMYA KRISHNAN1, 2 *, KAJAL CHAKRABORTY1,
VIJAYAGOPAL PANANGHAT1
1

ICAR-Central Marine Fisheries Research Institute,
Ernakulam North P.O., P.B. No. 1603, Kochi, Kerala; India;
2
Mangalore University, Mangalagangothri, Karnataka,
India; *soumyakrishnan13@yahoo.co.in

D

eep sea decapod crustaceans such as
crab, shrimp, prawn, cray fish and
lobster comprise one of the dominant high
price groups in the marine fisheries sector
due to their delicacy and high nutritional
benefits. From the nutritional point of view,
lobster and shrimps are rich sources of
PUFA, high quality protein, essential amino
acids, minerals (selenium), trace elements
and fat soluble vitamins (B12) and potent
natural antioxidants. The lipid content and
fatty acid profile of deep sea mud shrimp

(Solenocera hextii) and shovel-nosed
lobsters (Thenus unimaculatus) collected
from south-west coast (Arabian Sea) of India
were compared. The amount of SFA was
found to be 37.4% (in females) and 37.1% (in
males) in S. hextii (p<0.05) and 32.25% and
27.97% in males and females of T.
unimaculatus, respectively (P<0.05). Oleic
acid, being the major MUFA, is more
concentrated in S. hextii females (15.32%)
and males (14.02%) than in males (11.02%)
and females (9.94%) of T. unimaculatus with
significant difference. The amount of DHA is
13.58 % (males) and 19.91% (females) in T.
unimaculatus (p<0.05), and 6.09% (males)
and 7.14% (females) in S. hextii. The amount
of EPA is 10.61% (males) and 14.40%
(females) in T. unimaculatus, and 7.16%
(males) and 8.57% (females) in S. hextii with
significant differences. DHA and EPA are
more concentrated in female specimen of T.
unimaculatus
(34.27%).
PUFA
itself
constituted 40.76% of the total lipids in
female T. unimaculatus possessing great
significance
in
the
prevention
of
cardiovascular diseases. The Σn-3/Σn-6
PUFA (>4), ΣPUFA/ΣSFA (>1.2) and h/H
(>2) ratio were found to be greater in the
lobster compared to shrimp. Lower
atherogenic (<1.0), thrombogenic (≤0.5)
indices makes T. unimaculatus desirable
species for human nutrition.

FF PO 11
A novel extracellular lipase from
heterotrophic
Shewanella
algae:
Biotechnological
potential
to
concentrate long chain polyunsaturated
fatty acid
DEXY JOSEPH1,2 *, KAJAL CHAKRABORTY1
1
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*dexy.joseph02@gmail.com

L

ipase producing seaweed associated
bacteria were isolated and screened
based on the substrate specificity. Based on
screening, a heterotrophic Shewanella
algae associated with the seaweed Padina
gymnospora, was isolated and used for
lipase production. A novel, thermostable,
alkalophilic lipase of 20 kDa was purified
60 fold, possessing a good thermo stability
(55°C) at alkaline pH (pH 10.0), and was
observed to be stable to organic solvents,
such as isopropanol, ethyl acetate and
methanol that make it highly potent for future
biotechnological applications. The crude
lipase displayed an activity of 0.63 units/mg
and had a specific activity of 36.33 U/mg
after repeated gel exclusion chromatography.
The lipase had a V max and K m of 1000
mM/mg/min and 157 mM, respectively,
with 4-nitro phenyl palmitate as a substrate,
as calculated from the Lineweaver–Burk
plot. The catalytic activity was improved by
2+
2+
and Mg ions, which established
Ca
these bivalent ions as the metallic cofactor
of the alkalophilic lipase, and might possess
functional roles for the enzyme stability at
higher temperature. The enzyme was
found to hydrolyze short chain saturated
fatty acids (tributyrin and tripalmitin)
completely but only partially hydrolyzed the
long chain unsaturated fatty acids, such as
triolein, showing its lower affinity towards
long chain fatty acids, which helps in the
concentration of long chain polyunsaturated
fatty acids. The purified lipase was found to
hydrolyze the refined liver oil from leafscale
gulper shark Centrophorus squamosus,
yielding a maximum of total C 20-22, n-3
polyunsaturated fatty acid concentration of
34.99% with the aggregate content of
EPA+DHA accounting for the major share
(34% total fatty acids), after 3 h of hydrolysis.

This study recognized the industrial
applicability of the thermostable and
alkalophilic lipase from marine macroalgaassociated bacterium Shewanella algae to
produce
enriched
C 20-22
n-3
polyunsaturated fatty acid concentrate.

FF PO 12
Pharmacological
properties
seaweeds against lifestyle diseases

of

TIMA ANTONY1,2*, KAJAL CHAKRABORTY1
1
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Ernakulam North P.O., P.B. No. 1603, Kochi, Kerala, India;
2
Mangalore University, Mangalagangothri, Karnataka, India;
*issaantony@gmail.com

P

harmacological
potential
of
ten
different seaweeds belonging to the
subclasses
Dictyotophycidae,
Rhodymeniophycidae and Corallinophycidae
collected from the coastline of Penninsular
India by scuba diving, were evaluated using
different in vitro systems. Among various
seaweeds considered in the present study,
those belonging to Dictyotophycidae and
Rhodymeniophycidae displayed considerably
greater pharmacological properties with
regard to antidiabetic, anti-inflammatory,
antioxidative and antihypertensive activities.
In particular, the crude extract of Gracilaria
salicornia
(Rhodymeniophycidae)
and
Padina tetrastromatica (Dictyotophycidae)
registered significantly greater total phenolic
components (1.57 and 2.02 mg GAE/g,
respectively) than other species, which
signified the possible presence of phenolic
compounds in the seaweed species.
Likewise, these crude extracts from G.
salicornia and P. tetrastromatica were
effective in stabilizing the radicals 2, 20.50
(IC 50 <
diphenyl-1-picrylhydrazyl
mg/mL),
2,
2-azino-bis-3ethylbenzothiozoline-6-sulfonic acid (IC 50 <
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0.70 mg/mL) and also in scavenging
hydrogen peroxide (IC 5 0 < 0.20 mg/mL).
The
antioxidative
properties exhibited
significant correlation with antidiabetic, antiinflammatory and antihypertensive activities
2
(r >0.8) of the crude extracts derived from
these species, which implied that the freeradical
species
are
responsible
for
combating the pathologies of these
prominent lifestyle diseases. The crude
extracts from G. salicornia and P.
tetrastromatica displayed significantly greater
α-amylase inhibitory activity (IC 50 ~0.50
mg/mL)
along
with
anticyclooxygenase/lipoxygenase (IC 5 0 antiCOX-2 and anti-LOX-5~1 mg/mL) and
angiotensin converting inhibitory enzyme
(IC 5 0 < 0.15 mg/mL) inhibitory potential.
These results demonstrated that the
seaweeds
G.
salicornia
and
P.
tetrastromatica
might
be
promising
candidates to isolate high value compounds
for pharmacological use.

FF PO 13
Green
chemistry
approach
for
screening of bioactive compounds from
brown seaweeds by supercritical fluid
extraction (SFE)
R. JAYARANI, K.K. ANAS, LEKSHMI R.G. KUMAR,
NILADRI SEKHAR CHATTERJEE, SUSEELA
MATHEW*
ICAR-Central Institute of Fisheries Technology, Matsyapuri,
Kochi, Kerala, India; *suseela1962@gmail.com

B

rown seaweeds hold immense interest in
the development of drugs and dietary
supplements since they possess rich
constitution of bioactive compounds. The
extraction using conventional solvents cause
bioaccumulation and the consequent waste
management concern results in huge

environmental destruction as well. The
innovative green chemistry approach must
be a great move towards efficient extraction
of bioactive compounds and through which
environmental safety is ensured too. In the
study,
the
extraction
efficiency
of
supercritical carbon dioxide (SC-CO2) at
different pressures, duration and quantity of
ethanol as modifier solvent has been
presented. Health significant carotenoid
fucoxanthin and different bioactive lipids in
the brown seaweed species Sargassum
wightii were of interest. A range of
4.56±0.12 to 19.09±0.43 mg/g extract
fucoxanthin was obtained through SFE,
which is a higher than that obtained through
the
conventional
solvent
extraction
processes. Most of the fatty acids C14, C16,
polyunsaturated fatty acids such as
omega 3 (C20:5, C22:6), omega 6 (C18:2, C20:4)
and omega 9 (C18:1) were present in high
amounts in all the fractions. A unique
observation was that fatty acids such as
Eicosapentaenoic
acid
(EPA)
and
docosahexaenoic acid (DHA) were in
considerable amount in some of the extracts
(Range: EPA [2.88±0.12 to 16.08±1.84] and
DHA [1.44±0.02 to 2±0.08]). Thus it is
clear that SFE can be suggested as an
effective alternative of the use of hazardous
solvents for the screening of bioactive
compounds from nutrient rich brown
seaweeds.

FF PO 14
of
fish
Dietary
supplementation
collagen peptides (FCP) ameliorates
high fat-alcohol induced hyperlipidemia
in experimental rats
DIVYA K. VIJAYAN, P.R. SREEREKHA, B. GANESAN,
SUSEELA MATHEW, R. ANANDAN*
ICAR-Central Institute of Fisheries Technology, Kochi,
Kerala, India; *kranandan@rediffmail.com
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I

n the present study, an attempt was made
to examine the antihyperlipidemic property
of fish collagen peptides (FCP) prepared
from the skin of hammerhead shark
(Sphyrnae mokkaran) in experimentally
induced hyperlipidemic rats with respect to
the changes in the levels of lipid profile
components and the activities of key lipid
metabolic enzymes. The ABTS free radical
scavenging assay exhibited the antioxidant
potential of FCP prepared with enzymatic
hydrolysis. The crude FCP and the
ultrapurified fraction was found to exhibit
88.5% and 94.6% radical scavenging activity
that is equivalent to 20 µg/ml BHA. Gel
filtration chromatographic fractions exhibiting
maximum antioxidant activity were pooled
and fractionated by anion exchange
chromatography.
The
physico-chemical
characterization of the active FCP fractions
using SDS-PAGE, UV-Vis and FT-IR
spectroscopy indicated the cleavage of
peptide bonds and the formation of low
molecular weight fragments with improved
antioxidant properties. The chromatographic
fraction
with
maximum
antioxidant
activity was
further evaluated for their
capability to attenuate the experimentallyinduced oxidative stress and hyperlipidemia
by feeding pre-heated fat and alcohol with
the regular diet for 60 days. The oral intake
of oxidized fatty diet with alcohol caused an
exalted body weight gain, elevated levels of
lipid profile (TC, TG, LDL-C and VLDL-C)
and increased expression of fatty acid
synthase. Likewise, induction of oxidative
stress was noticed from the augmented
levels of lipid peroxidation. Interestingly, FCP
(100 mg/kg body weight/day) intake
normalized the antioxidant enzyme activity
and lipid peroxidation rate, whereas they
were significantly higher in statin-treated
group
than
normal
control
group.
Correspondingly, FCP was found to enhance

the serum levels of good cholesterol (HDL-C)
and HMG Co-A reductase. Moreover, there
was increased expression of LCAT in liver
with low levels of TC, TG, LDL-C and VLDLC in serum. In conclusion, the results of the
present study confirmed the competency of
FCP to ameliorate oxidative stress induced
hyper-lipidemia.

FF PO 15
Changes in electrophoretic patterns of
sarcoplasmic proteins and myofibrillar
proteins in Caranx melampygus during
chilled storage
FEMEENA HASSAN*, K.V. NIJA
ICAR- Central Institute of fisheries Technology, Matsyapuri,
Kochi, Kerala, India; *femeenahassan@rediffmail.com

S

DS- PAGE studies were conducted to
comprehend the changes in the
electrophoretic pattern of myofibrillar and
sarcoplasmic
proteins
of
Caranx
melampygus (bluefin trevally) during chilled
storage. The study revealed that the intensity
of myosin bands were reduced
during
storage. The relative front of myosin
band was decreased during storage. The
relative front on initial day for myosin was
th
0.331 and it decreased to 0.303 on 12 day
of storage. In protein profile, molecular
weights of protein bands were found to
be 191.8 kDa, 99.1 kDa, 52.0 kDa for
myofibrillar proteins on initial day, and 200.0
kDa, 101.4 kDa, 51.5 kDa on 12th day.
Molecular weights of protein bands were
found to be 97.4 kDa, 60.3 kDa, 50.9 kDa,
30.4 kDa, 29.2kDa, 26.8 kDa, 25.6 kDa, 21.5
kDa for sarcoplasmic proteins on initial day
and 97.4 kDa, 61.1 kDa, 52.1 kDa, 45.8 kDa,
34.6 kDa, 30.0 kDa, 26.1 kDa, 21.5 kDa on
12th day. The number of bands for
sarcoplasmic proteins and myofibrillar
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proteins of Caranx melampygus were same
on initial day and final day of storage.

FF PO 16
Isolation and characterization of lectins
in Etroplus suratensis and their role in
antimicrobial defense
K.A. RUBEENA, PREETHAM ELUMALAI*
Department of Processing Technology, Kerala University of
Fisheries and Ocean Studies, Panangad, Kochi, Kerala,
India; *preetham@kufos.ac.in

I

n Kerala aquaculture industry, production
of Etroplus suratensis (pearl spot) is rapidly
heading to heights. However, this rapid
increase in production has highlighted
bottlenecks in several aspects of their
rearing, including knowledge of their
susceptibility to infection. Tail fin rot disease
is of utmost concern as this fish species is of
high economic value. Indeed, currently little
is known about the immune system and
immune response in this species which
severely limits approaches for disease
control,
should
widespread
disease
outbreaks arise. Therefore, this study aims to
characterize the immune response in the E.
suratensis, with an emphasis on lectins in
innate immunity, following stimulation with
bacterial infection. No immune genes have
been sequenced in pearl spot and hence
identification of immune related genes and
their expression studies are of importance to
know the functions of lectins at cellular and
molecular levels. Mannose binding lectin
(MBL) was isolated and characterized for
their biochemical and antimicrobial properties
from E. suratensis. Various tissue extracts of
E. suratensis were prepared and preliminary
screening by haemagglutination assay was
carried out for the presence of lectins. The
proteins were precipitated out, purified by
affinity chromatography and molecular mass

was determined by SDS-PAGE. The
biochemical characterization was done by
sugar binding assay and by checking their
activities at various temperatures, pH and
requirement
of
divalent
cations.
Antimicrobial
activity against
different
pathogens was also examined. These
preliminary studies will pave way for
future experiments of expression analysis
of key immune molecules as well as for
study of immune responses to pathogen
infections.

FF PO 17
Isolation
and
characterization
of
carotenoid producing bacteria from gut
of Indian oil sardine Sardinella
longiceps (Valenciennes, 1847)
V. SUSMITHA1*, ANU MATHEW 2, IMELDA JOSEPH2
1

ICAR-Central Institute Fisheries Technology, Matsyapuri
P.O., Kochi, Kerala, India; 2ICAR-Central Marine Fisheries
Research Institute, Post Box No.1603, Ernakulam North
P.O., Kochi, Kerala, India; *susmitha81@gmail.com

I

n the present study, screening of bacteria
from gut of Indian oil sardine Sardinella
longiceps (Valenciennes, 1847) collected
from Kanyakumari coast (N- 08°05'48"; E77°33'47"), Tamil Nadu, India, has led to the
isolation of a yellow pigmented strain SR-G1.
Cell morphology,
motility
and
the
occurrence of spores were examined
by phase contrast microscopy. The isolate
was Gram-positive, with irregular rods, nonmotile branched cocci with colonies on
nutrient agar yellow, opaque, glistening,
circular and low convex with entire margin.
The pH of the medium and incubation
temperature were found to be limiting factors
in growth of the bacterial strain. The optimum
temperature for growth was 28°C. Key
biochemical reactions include positive for
catalase and negative for oxidase. The strain
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was H 2S-producing, starch and gelatinhydrolyzing and alkali-tolerant. The isolate
grew well in minimal media containing
glucose, fructose and sucrose. The strain
SR-G1 was identified as Microbacterium
esteraromaticum (GenBank Accession No.
JQ581525) based on the phenotypic
characteristics and 16S rRNA sequence
analysis. Extraction and separation of the
bacterial carotenoid was carried out by a one
step methanol of hexane extraction. The
coloured supernatant in hexane solvent was
analyzed
by
using
UVVisible
Spectrophotometer from 350-550 nm range
for detecting the λ max . The bacterial pigment
was identified using a combination of
UV/visible spectral data and HPLC retention
time as Neoxanthin (λ max = 438±2nm).
Neoxanthin is one of the major xanthophylls
(oxygenated carotenoids) which are reported
to be directly associated with reduction in the
risk of cancers, cardiovascular disease, agerelated macular degeneration, and cataract
formation. Hence, the potential of microbial
producers as an alternative to chemical
synthesis of xanthophylls could be further
examined.

FF PO 18
Effect of squalene supplementation on
HMG CoA Reductase in rats fed high fat
diet
K.K. ASHA*, LEKSHMI R.G. KUMAR, C.S. TEJPAL,
K.K. ANAS, SUSEELA MATHEW
ICAR-Central Institute of Fisheries Technology, Matsyapuri,
Kochi, Kerala, India; *asha.santhosh5@gmail.com

S

qualene
a
30carbon
hydrocarbon
obtained
from shark liver oil is an intermediate in the
synthesis of all plant and animal sterols
including steroid hormones, cholesterol, and
vitamin D. Studies have revealed that intake

of
squalene
rich
foods
affords
a
cardiovascular benefit and protects from
vascular disease-related mortality. It is also
known to lower plasma lipid fractions that
may be responsible for this effect. In our
study in albino rats, we aim to show
molecular evidence of the effect of squalene
on the proteins of lipid metabolism through
proteomics approach. Five groups of rats
designated as control/Group 1, fed diet with
normal fat content; squalene-fed diet with
normal fat content, Group 2; high fat (40%)
diet-fed Group 3, high fat diet fed groups 4
& 5 supplemented with squalene at 0.025
and 0.05% of body weight respectively were
taken for the study. After the experimental
feeding period of 27 days, rats were
sacrificed and serum and liver tissue were
taken for analysis. The effect of squalene on
the mRNA expression of HMG CoA
Reductase, the rate limiting enzyme in
cholesterol biosynthesis has been studied.
Western blotting approach was also used to
determine the level of the enzyme HMG CoA
Reductase in liver of rats of all experimental
groups. Biochemical analysis of lipid
fractions show that feeding of squalene
resulted in lowering of total cholesterol and
LDL cholesterol, triglycerides, but increased
the levels of HDL cholesterol in squalene
supplemented high fat diet fed rats in groups
4 and 5. No significant changes were
observed in the content of phospholipids
across the groups. mRNA expression of
HMG CoA Reductase was significantly
enhanced in Group 5, the high fat diet fed
group that was supplemented with higher
level of squalene when compared to Control
group and Group 4 the high fat diet fed group
that was supplemented with lower level of
squalene. Fish oil feeding has resulted in
lowering of serum total and LDL cholesterol
and triglycerides. At the same time hepatic
expression of HMG CoA Reductase was
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lowered which is important as this would
mean lower rate of cholesterol synthesis.

FF PO 19
In
vivo
biocompatibility
and
biodegradability evaluation of chitosan
based composite polymeric films
P.R. SREEREKHA1, S. VIMALADEVI2, DIVYA K.
VIJAYAN1, B. GANESAN1, V.A. MINIMOL1, SUSEELA
MATHEW1, R. ANANDAN1*
1

ICAR-Central Institute of Fisheries Technology, Matsyapuri,
Kochi, Kerala, India; 2Tamil Nadu Fisheries University,
Ponneri, Tamil Nadu, India; *kranandan@rediffmail.com

B

eing a natural biopolymer having
excellent
biocompatibility
and
biodegradability, chitosan and its derivatives
are extensively used for biomedical,
agricultural
and
other
healthcare
applications. C hemical modifications made
to chitosan can make it more or less toxic
and can modulate biodegradation rate. In this
study, composite polymeric films of chitosan
were made by conventional solvent casting
method followed by vacuum drying. In vivo
biocompatibility and biodegradation were
evaluated by subcutaneous implantation of
the
developed
polymeric
films
in
experimental rats. Briefly, the animals
were divided into five groups of two
animals each, namely, chitosan (C),
chitosan/chondroitin sulfate (CC), CZC
chitosan/ zinc acetate/chondroitin sulfate,
chitosan/zinc
acetate
(CZ)
and
polypropylene (PP) control. Subcutaneous
2
incision of 1 cm was made on the dorsal
side of rats and the developed films were
inserted in respective groups under sterile
conditions after giving proper anesthesia.
The wounds were sutured and animals
were carefully monitored for any adverse
pathological changes. No visible signs of
tissue damage or inflammation were

observed during the evaluation period.
Body weight was monitored on weekly basis,
and the animals were sacrificed after two
months. The implanted material along with
the surrounding tissue was excised and
evaluated. Gross
observation
and
histopathological
evaluation
of
the
excised tissue along with the implanted
film showed absence of inflammatory cells
and non- toxic nature of the biomaterial in all
experimental
groups
except
in
polypropylene (PP) control. Masson’s
trichrome
staining exhibited collagen
deposition around the implanted material
which indicates favorable tissue response
and
biocompatibility.
Better
tissue
biocompatibility was observed for composite
polymeric films compared to bare chitosan
film. It was interesting to note that the
architecture of implanted chitosan-zinc
acetate-Chondroitin sulphate film showed
enhanced biodegradation during the course
of tissue regeneration.

FF PO 20
Antihypertensive
and
activities of tungtap

antioxidant

JOSHIKUMAR KHANGEMBAM, A.K. BALANGE,
B.B. NAYAK*
ICAR-Central Institute of Fisheries Education, Panch Marg,
Andheri (W), P.O. Versova, Mumbai, Maharashtra, India;
*nayakbb@gmail.com

T

ungtap is a major fermented fish product
consumed widely in the state of
Meghalaya prepared from Puntius sophore.
It is widely accepted that fermented food
products have numerous beneficial health
effects owing to the bioactivity of the
peptides formed during the fermentation
process but very few scientific studies have
been conducted with regard to fermented
fish products. In case of fish peptides,
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antihypertensive,
antioxidative
and
antimicrobial
activities
are
mostly
reported. For the present study, 3
samples from 3 areas and 3 different
extraction methods using water, phosphate
buffer and ethanol extract were used. ACE
inhibition for antihypertensive and DPPH
2+
RSA, FRAP assay, Fe chelating activity
and ABTS RSA for antioxidant activities
were assayed. Proximate composition and
biochemical
quality
parameters
like
TBARS, TVBN, PV and FFA were
analyzed. Peptide and protein concentration
were estimated to be highest in aqueous
extracts (0.34±0.03 to 0.35±0.05 mg/ml and
5.89±0.23 to 6.21±0.15 mg/ml respectively)
for all samples. For both ACE inhibition and
antioxidant assays, the aqueous extract
showed higher inhibition activities compared
to buffer and ethanol extracts. The ACE
inhibition activity (%) of sample A for
aqueous extract showed dose dependent
concentration from 9.44±0.86 to 37.92±0.22
at 1-5 mg/ml extract. All the samples
showed good inhibition activities but lower
than that of BHA and BHT. The IC 50 values
were also determined. This study illustrates
the bioactivity of tungtap for antihypertensive
and antioxidant activities and elucidates the
importance and health benefits obtained by
consuming fermented fish products.

FF PO 21
Important proteases from skin mucus of
freshwater fishes
PRAVEEN MAURYE1*, BIMAL PRASANA MOHANTY1,
ARPITA BASU1, JAYANT KUMAR BISWAS2, BASANT
KUMAR DAS1
1

ICAR-Central Inland Fisheries Research Institute, Indian
Council of Agricultural Research, Barrackpore, Kolkata,
West Bengal; 2International Centre for Ecological
Engineering, University of Kalyani, Kalyani, West Bengal,
India; *praveen.maurye@icar.gov.in

P

roteases are found in all living organisms
and have specific functions in biological
processes of the cell or organism. Fish skin
is covered with mucus layer that acts as a
primary barrier between internal and external
aquatic
environment.
Fish
skin
is
continuously exposed to an array of
opportunistic
or
obligatory pathogens
harboring the aquatic ecosystem. Fish
depend on their innate immune mechanisms
for protection against these invading
pathogens. The innate immune components
include the mucus layer on the skin, gills and
gastrointestinal (GI) tract, constituents of
blood such as natural killer cells and
phagocytes etc. Fish skin secretion contains
a wide variety of polypeptides with
antimicrobial properties such as lysozyme,
lectins,
immunoglobulins,
C-reactive
proteins, apolipoproteins and antimicrobial
peptides. Their sole function is to provide first
line of defense against potential pathogens.
Proteases are among the most studied
antimicrobial proteins which are involved in
the innate immune response of fish.
Zymography is a widely used technique for
the study of proteolytic activities on the basis
of
protein
substrate
degradation.
Zymography is an electrophoresis technique,
based on SDS-PAGE, that includes a
substrate
co-polymerized
with
the
polyacrylamide. The enzyme converts the
substrate into a product which is detected by
different staining methods. In this study,
Zymography was used to reveal the
functional proteases in mucus of three
phylogenetically different fish species to
explore the possibilities of diverse nature of
proteases. The results imply potential
applications of these antimicrobial peptides
in fisheries and aquaculture sector for fish
disease diagnosis.
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SE IN 01
Through a gender lens: Fish value
chains in 2067
MERYL J. WILLIAMS*
Hon.Life Member, Asian Fisheries Forum, Penang,
Malaysia; *MerylJWilliams@gmail.com

I

th

n Kochi in 2007, at the 8 Asian Fisheries
Forum, I argued that looking at fisheries
through a gender lens shows us the real
nature of fisheries issues. A decade later, I
will use a gender lens to examine the next 50
years for fish value chains, small scale
fisheries, fisheries industrial organisation and
fishery households. Today, fisheries and
aquaculture go through periodic triumphs
and crises, and measure their progress
mainly by how much fish is produced and its
value. The ups and downs of production
raise anxiety for the future. One concern is
whether the world will be able to meet the
demands made on fish, e.g., for export
income, food and nutrition for all strata of
society including the poor, and to employ
millions of people. We also worry about the
legality of much of the production, and
whether our oceans and waterways soon will
contain more plastics than fish. We worry
about the impacts of trade wars, currency
fluctuations, fish diseases that decimate farm
production, and how we will produce
sufficient fish feed. We should worry more
about climate change. In view of these
concerns, what will the next 50 years look
like? Can we conceive of a better world that
would bring more benefits to more people,
and rely less on lurching between triumphs
and crises? I predict that, in 50 years,
fisheries and aquaculture could be thriving
and less prone to swinging fortunes. To get
there, however, we will need to transform
gender relations and the work arrangements
that shape fish production, consumption, and

the supporting natural and humanconstructed
environment.
First,
every
kilogram of fish produced for human benefit
(nutrition, livelihood, economic) must be well
utilized in harmony with planetary health. The
human nutritional contribution from fish can
be enhanced by connecting its production
and consumption with nutritional education at
household and school levels, and by paying
more
attention
to
which
fish
are
domesticated and grown and where.
Cleaning up the environment in myriad ways,
from removing microplastics to ending
waterways’ pollution, would improve fish
quality. By focusing on the thousands of
species handled in small quantities by
women and small processors and sold in
local markets under sub-standard conditions,
fish waste along the value chain can be
minimised. This work needs to engage the
women and men in new investments, training
and
research.
Next,
the
industrial
organisation of fisheries and aquaculture
needs to be reshaped so that the often
heinous work conditions in fisheries are
consigned to history, and do not shape the
future. The trends that need to be checked,
and not further promoted, are those
favouring ever larger operators, scaling up
and intensifying operations and producing
the oligopolies that dominate and prejudice
market outcomes. These trends produce
forms of industrial organisation that dictate
fisheries work in factories, on fishing vessels,
on farms, in fish handling and marketing,
negate bargaining power of the workers, and
govern lives in fish-dependent communities.
Although such organisation may benefit the
small number of large operators, the social
consequences are dire for most workers. A
gender lens clearly reveals the social and
economic consequences of the race to the
bottom on labour costs, concentration of fish
quotas in the hands of a few, seasonal
closures,
fisheries
and
aquaculture
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intensification, stock collapses and the
emerging daily impacts of climate change.
For example, declining fish resources have
altered relations between women and men
for the worse, leaving affected households
more reliant on women’s small incomes. As
value chains have lengthened, women’s
benefits have diminished. To envisage that,
by 2067, we will see fisheries and
aquaculture delivering comprehensive social
benefits through socially inclusive industrial
organisation may seem far-fetched. Many of
the projected conditions, however, have
been experienced in the recent past, such as
greater women’s participation and selfdetermination,
ascendant
small-scale
fisheries, and pro-active assistance to people
during sectoral change. A little over fifty
years ago, the world of fish production
embarked on bold new directions in
exploiting fishes by modern gears and
vessels, and a little later achieved many
breakthroughs that massively expanded
aquaculture. The positive and negative
effects of these directions are now fully
developed and we face a new watershed
moment that requires us to seriously
consider our next course.

SE IN 02
Women and
management

costal

land

resource

KRISHNA SRINATH*
Director (Retd.), Central Institute of Women on Agriculture,
Bhubhaneswar, Odisha, India and Ex-Emeritus scientist,
TANUVAS, Chennai, Tamilnadu, India; *krisri02@yahoo.com

C

oastal zone support human life in many
ways through diverse bio-resources. Biodiversity is highly dynamic. Women’s roles
and responsibilities are pivotal not only to the
management of natural resources but also to
the management of domestic economy.

Coastal women support the livelihoods
and
fisheries
sector,
through
their
involvement in land based activities.
However, the challenges faced by them in
meeting their family living are many. A recent
study conducted in the selected coastal
villages in Kollam district of Kerala revealed
that there has been a betterment in living
standards due to increasing education,
general awareness and aspirations, SHG
participation and social support schemes.,
the issues faced by coastal communities
have not shown much improvement over the
years with regard to access to and
availability of resources related to food, water
and environment. Developmental pressures,
encroachment, exploitation, human induced
disasters, management of natural resources
and political and policy issues as causal
factors impacting coastal resources intended
to meet human needs. Habitat planning,
introduction of agricultural technologies
suitable for the local agro-climatic conditions
and skill development in improved fishing
and fish postharvest among youth are
important concerns in coastal resource
management.

SE OR O1
Marine ornamental fisheries – A study
on marketing in Ramanathapuram
district of Tamil Nadu
P. GOMATHI1*, M. KRISHNAN2, V.
SARAVANAKUMAR3, V. RAMASUBRAMANIAN4,
SWADESH PRAKASH1, NEHA W. QURESHI1
1

ICAR- Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; 2ICAR-National Academy of Agriculture
Research Management, Hyderabad, Telengana, India; 3Dept of
Agricultural Economics, Tamil Nadu Agricultural University,
Coimbatore, India; 4ICAR-Indian Agricultural Statistics Research
Institute, New Delhi, India; *gomathipandi13@gmail.com

T

he Gulf of Mannar in the south-east coast
of India, is the only coral reef region in
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the country which meets the demand for
marine ornamental fish in India. A study was
conducted in Ramanathapuram district on
the marketing of ornamental fishes with a
sample size of 60 fishers (30 motorized and
30
non-motorized).
Ornamental
fish
collection data and price details were
collected from wholesaler and retailer for the
year 2014-16. The scenario of both
motorised and non-motorised fishers’ gross
income has increased after getting involved
(2014) in wild collection of ornamental fishes.
The gross income has increased by 6% and
34% for motorised and non-motorised fishers
respectively. There are 22 commercially
traded marine ornamental fishes in this
region. Among the 22 commercially traded
species, there is a declining trend in the
collected number, except for long fin banner
fish (Heniochus acuminatus) in the year
2014-15. In 2015-16, seven species showed
increasing trend in collection, led by sail fin
tang (Zebrasoma velifer) and followed by
long fin banner fish (Heniochus acuminatus).
The price of the 22 commercially traded
marine ornamental fishes showed increasing
trend over the period 2014-2016. Powder
blue (Acanthurus leucosternon) showed
maximum increase (₹1000) in price and
minimum price (₹50) was in the case of red
tail butterfly (Chaetodon collare). The price
spread analysis of the 22 commercially
traded marine species reveals that maximum
profit share (60%) in consumer rupee was in
case
of
powder
blue
(Acanthurus
leucosternon) and minimum (19%) in blue
lined hind (Cephalopholis formosa) and
(Amphiprion
sebae).
Powder
blue
(Acanthurus leucosternon) showed the
highest marketing efficiency (1.5). There is
substantial scope for increasing the number
of marine ornamental fish species for
breeding and culture by a central / state /
private breeders. Fishers can be trained in

breeding of selected marine ornamental
fishes as entrepreneurial ventures.

SE OR 02
Usage of sea safety devices by fishers
of Kerala
C.S. SETHULAKSHMI, ARPITA SHARMA*
ICAR-Central Institute of Fisheries Education,
Maharashtra, India; *arpitasharma@cife.edu.in

Mumbai,

F

ishing is considered as a dangerous
occupation in the world. There are few
studies which report about use of sea safety
devices, but comprehensive studies on this
subject are few. Within this context, a study
was done with the objective of analyzing
fishers’ knowledge and usage of Sea Safety
Devices (SSD). Study was done in six
coastal districts of Kerala wherein 180 fishers
(traditional, motorized and mechanized boat
owners) were interviewed. Findings of study
have revealed that mechanized fishers had
high knowledge and usages of SSDs.
Traditional fishers were not using most
SSDs. However, fishers with motorized boats
had adequate knowledge about SSDs, but
few used these SSDs. Reasons for not using
SSDs were lack of space in vessels,
unaffordable price, low durability, lack of
training etc. Fishers with mechanized boats
were found to have profound knowledge
about SSDs and used almost all used these.
Non parametric Kruskal-Wallis statistical test
results revealed that there is a significant
difference in knowledge and usage of SSDs
between mechanized and motorized fishers
at 5% level of significance. It is of utmost
importance that safety of all fishers be
ensured and this can be done to some
extents by encouraging used of SSDs. This
study
provides
suggestions
and
recommendations so as to increase the
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knowledge and usage of SSDs by
enforcement of rules like Merchant Shipping
Act, Kerala Marine Fishing Policy, and Kerala
Marine Fishing Regulation Act etc. in a
participatory manner and not by force.
Taking advantages from the Centrally and
State Sponsored Schemes such as Safety of
Fishermen at Sea and the Kerala State
Insurance Scheme, Matsya Suraksha, Group
Insurance Scheme for Fishermen should
also be encouraged. Encouragement of use
of SSDs willingly by fishers by adopting
innovative methods is required so as to have
better occupational safety for all fishers.

SE OR 03
Impact
of
fisheries
development
programmes on livelihood of fish
farmers of Chhattisgarh
GAIND SINGH, ARPITA SHARMA*, V.K. SHUKLA,
RAMA SHARMA
ICAR-Central Institute of Fisheries Education,
Maharashtra, India; *arpitasharma@cife.edu.in

C

Mumbai,

hhattisgarh is the 6th largest fish
producing state with a total fish
production of 3.422 lakh tonnes. In
Chhattisgarh,
fisheries
development
programmes are implemented through State
and Central plans. Fisheries development
programmes are playing very important role
in increasing the fish production in inland
sector. A study was conducted to explore the
impact of fisheries development programmes
on livelihood of fish farmers of Raipur,
Chhattisgarh. A total of 30 beneficiaries were
selected from 4 blocks of Raipur (Tilda,
Abhanpur, Dharsiwa and Arang) making a
total of 120 fish farmers. Data was collected
using interview schedule, where before after
scores were computed for five livelihood
capitals and appropriate statistical tests were
performed to see if there was a difference

between these scores. It was found that a
total of 77.5% of fish farmers have benefitted
from the scheme of assistance for retail
sale/net and boat, 75.8% have benefitted
from
fish
seed
production
scheme, 69.2% from departmental training
programmes, 66.7% from assistance for fish
seed rearing in seasonal ponds, 60% from
grants to registered fishermen co-operatives
societies, 56.7% from assistance for
fingerling stocking, 32.5% from reservoir and
river development scheme, 21.7% from out
of state study tour programmes and
20.8% from
Polyculture-prawn
culture/
ornamental fish culture programmes. Fish
famers reported that they observed
improvement on all livelihood capitals due to
the fisheries development programmes.
Wilcoxon Signed Rank Test showed
significant difference between before-after
scores for all five livelihood capitals at 5%
level of significance with financial capital
having maximum improvement. This was
followed by natural capital, physical capital,
social capital and human capital. More efforts
can be taken up to make the fisheries
development programmes more equitable
and sustainable.

SE OR 04
Assessment of vulnerability of marine
fishers of Odisha to climate change
SAMBIT PRIYADARSH *, S.N. OJHA, ARPITA
SHARMA
ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *sambit.fexma501@cife.edu.in

change is expected to impact
Climate
fishery dependent communities in various

ways. Among the maritime states in India,
Odisha is one of the most vulnerable as it
has been exposed to 260 cyclonic events
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during the last century affecting marine
fishers in a negative way due to their high
dependence on natural resources for their
livelihood. Thus, a study was conducted in
the state of Odisha with the objective of
assessing the vulnerability of fishers’
livelihood due to climate change. Information
was collected from 120 fisher households
through interview schedule from two coastal
districts i.e., Baleswar in north and Ganjam
from the south. Interview schedule consisted
of questions which computed Composite
Livelihood Vulnerability Index by including
parameters ‘Exposure’, ‘Sensitivity’ and
‘Adaptive capacity’ as per IPCC. Vulnerability
scores were computed and normalised from
0 to 1 where 0 meant no vulnerability and 1
meant
very
high
vulnerability. The
aggregated vulnerability score was found to
be 0.5 suggesting that fishers are vulnerable
to climate change. For fishers of Baleswar
the score was 0.58 and for Ganjam it was
0.42. Vulnerability score was relatively higher
in Baleswar due to higher scores on
exposure
and
sensitivity
parameters
overshadowing the higher scores in adaptive
capacity. Difference in the vulnerability
scores between districts was tested by t test
and difference within the villages was tested
by one-way ANOVA. Difference between the
scores was found to be statistically
significant at 1% level of significance. There
is a need to adopt integrated and
interdisciplinary approaches in research work
for studying the impact of climate change in
fisheries sector including both bio-physical
and social issues. Study has shown evidence
that marine fishers of Odisha are vulnerable
to climate change and there is a need to
adopt target-specific approach in climate
change related policy formulation and
implementation.

SE OR 05
Integration of several viable suitable
technologies in clusters of saline
deltaic islands for increasing farm
production of SC/ST population
P.P. CHAKRABARTI1*, G. CHOUDHURY1, A. GHOSH1,
S. PRADHANA1, R.N. MONDAL1, B.C. MOHAPATRA 2,
N.K. BARIK2, B. PILLAI2, J.K. SUNDARAY2
1

Regional Research Centre, ICAR-Central Institute of
Freshwater Aquaculture, Santalpara, P.O. Kalyani, Dist. Nadia,
2
West Bengal, India; ICAR-Central Institute of Freshwater
Aquaculture, Bhubaneswar, Odisha, India;
*ppcifa09@gmail.com

F

or doubling farm income of small and
marginal SC/ST farmers in remote areas
of Sundarban deltaic islands of West Bengal,
Chunakhali and Bali Island of two different
Blocks were chosen on the basis of both
FGD (Focus Group Discussion) and IR
(Individuals
Respondents)
survey
for
understanding
prevailing
practices,
knowledge gaps, present socio-economic
and environments constraints. On the basis
of this information, several clusters of rural
unemployed SC/ST farmers were formed for
different aquaculture practices as well as
integrated farming with respect to its
suitability in these saline deltaic tracts.
Average monthly income is below Rs.
2000.00 for a family of 4-5 members. A
discrete management of freshwater IMC
culture without scientific knowledge and poor
quality seeds from local vendors results in
poor growth of fish (<500g per year). Most of
people were keeping poultry birds in their
backyards and practicing agri-horticulture in
leftover land. But, a wide knowledge gap has
lead to low productivity in these cases also.
To increase profitability for generating a
substantial income of each unemployed
SC/ST groups, few technologies were
selected to be demonstrated in the said two
islands such as introduction of improved
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Jayanti Rohu, seed rearing practices,
TM
application of CIFABROOD (an improved
brooder feed for early breeding and higher
spawn recovery), creating the facility of FRP
hatcheries for quality seed production, pond
soil & water nutrient management, fish-cumbackyard poultry farming, periodic group
discussion
along
with
farm
data
maintenance. Experiments have been
done through dissemination of best
management
practice
of
different
technologies among three different clusters
involving total 100 families. Therefore,
creation of a healthy network of selected
freshwater technologies and its integration in
clusters are ultimate panacea for providing
alternative livelihood, reducing poverty level
and dependency of illegal catches from river
and forest and moreover nutritional security
of poor SC/ST population of remote islands.

SE OR 06

operations in Kerala for the period 1997 to
2015 using total factor productivity analysis.
The economic efficiency indicators during
various time periods were also compared at
constant prices. The capacity of engines
increased from 90hp to 550 hp during 19972015 resulting in increased use of fuel in the
fishing sector. There was fivefold increase in
diesel cost and eight-fold increase in ice cost
in absolute terms when compared to less
than two-fold increase in average fish price
during
1997-2015.
The
total
factor
productivity analysis revealed negative
growth during 1997-2015 periods indicating
technological progress in the trawl fishing
sector leading to lower economic efficiency.

SE OR 07
Fish farming as adoptive measure and a
climate resilience practice in mid
Himalayan region

Technological change and economic
sustainability of mechanized trawling in
Kerala

PREM KUMAR*, N.N. PANDEY, S. ALI, R.S. PATIYAL,
A.K. SINGH

N. ASWATHY*, R. NARAYANAKUMAR, SOMY
KURIAKOSE, REKHA J. NAIR

P

ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *aswathy.icar@gmail.com

T

rawlers are the prominent fishing units in
the mechanized fishing sector of Kerala
state contributing 40% of the landings.
Increase in fishing power of trawlers with
expansion in engine, gear capacities and
overall length resulted in extending fishing
trips from single day to multiday and
diversification of species caught. The trawl
catch in the state declined from 0.27 million
tonnes in 1997 to 0.21 million tonnes in
2015. The paper discusses the technological
changes and its impacts on economic
efficiency and sustainability of trawl

ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; *premkumar271@gmail.com

eople at mid altitude have very limited
income
generating
resources
as
agriculture is limited due to less soil
productivity. Marked water shortage and
gravelly and porous soil with low water
holding capacity limits the production cycle
and agricultural activities. Due to low thermal
regime, fish farming was not feasible, but in
case of increasing temperature situation, fish
farming becomes nucleus of integrated
farming system, which is an option to support
nutritional & livelihood security in mid hill
area. A study was conducted at Doonagiri
(District-Almora, Uttarakhand) which lies in
the drainage of river Kosi. The study
revealed that the catchment area of Kosi is
getting redued by 5 kms/yr. Doonagiri is
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known as a snow falling area, but during last
decade, snow fall has reduced drastically.
Therefore, this area is prone to climate
change. In this situation, exotic carps and
indigenous minor carps in tanks are thriving
well. Study was conducted in plastic film
lined polytanks, which are suitable for
rainwater harvesting & water storage. Pond
water temperature in polytanks remain 2-6°C
higher than the earthen ponds since polyfilm
conserve the energy of sun light as well act
as insulation between water and earth. The
temperature helps in regulating the fish
physiology resulting in better growth of fish.
3
The average fish production of 0.7 kg/m is
achieved in polytanks. These polytanks
provide the buffer stock of water for the
horticulture and agriculture practice. Hence,
this integrated farming model keeping the
fish polytank as the nucleus has scope to
support nutritional and livelihood security in
the mid hills in climate changing context.

SE OR 08
Utilization of derelict open waters for
improving livelihoods of rural tribals of
Sagar island, Sunderbans: Perspective
and prospective
ARCHANA SINHA*, APARNA ROY, B.K. DAS
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *sinhaarchana@yahoo.com

T

he Sagar Island, widely known as Ganga
Sagar lies at the mouth of the river
Hooghly. It is a part of Indian Sunderbans
rich in mangrove swamps, water ways and
small rivers. The area is cyclone prone,
monsoonal and low-lying, with many
settlements located alongside the waterways
and coastline. There are about 13,000
people living in the town, but the settlement
is quite stretched and its population density
is quite small. Tribal population especially,

Santhal community is noticed in some
pockets of Sagar Island. Low literacy rate
(52%), poor income status (average Rs.
3700/-per month), lack of financial assets,
declining or stagnant population have made
the situation vulnerable for the community. A
total 120 households of village Khan
Saheber Abad and Khas Ramkarerchhar of
Sagar Island were selected for the innovation
to enhance their socio-economic conditions.
Awareness was created and trainings on
‘Inland fisheries management’ were imparted
to both the male and female members of
tribal community during September 2013 to
June 2017. Initially, fifteen households were
selected and inputs like seed, feed,
fertilizers, nets etc. were provided to
encourage fish culture in the derelict waters
of the village. A total of 860.70 kg fish was
harvested from 0.662 ha of derelict water
bodies in eleven months with an earning of
Rs. 2.59lakhs. Species like Scatophagus
argus, Liza parsia, Liza tade, Rhinomugil
corsula, Mystus gulio were cultured in
brackish water while, fresh waters were
dominated by Catla catla, Labeo rohita,
Cirrhimus mrigala, Labeo bata, Puntius
sarana and
small
indigenous
fish
like Amblypharyngodon mola, Puntius ticto
and Salmostomo bacaila with major carps for
continuous availability of fishes for nutritional
security of the poor villagers. Cost benefit
ratio 1:3 was achieved and thus utilization of
the derelict waters could be an alternative
source of livelihood for the rural tribal’s of
Sagar Island.

SE OR 09
Mitigating climate change: A socioeconomic
perspective
coping
strategies for fishing community
K. SUMAN KALYAN*, S. KASTURI KRISHNA, D.
DAMODAR REDDY, M. SREENIJA
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F

isheries sector contributes significantly to
the national economy while providing a
good source of revenue to approximately
14.49 million people in the country. Climate
change involves complex interactions and
changing likelihoods of diverse impacts.
Fishing and fish farming communities are
often characterized by high levels of
exposure to natural hazards. Impact of
climate change such as droughts, floods,
extreme weather events and reduced food
and water security affect the livelihood of
people in coastal ecosystems with the
poorest being the most vulnerable. Evidence
of climate-change impacts is strongest and
most comprehensive for natural systems on
human systems have been attributed to
climate change (IPCC 2014). The workloads
double or triple during and aftermath of
disasters and their livelihood deteriorate with
unprecedented challenge of climate change.
A study was conducted to identify and
analyze the climate change issues in
systemic perspective (micro, meso, exo and
macro
systems)
with
socio-economic
context. A sample of 100 families from 08
villages, two mandals from fishing community
was selected based on purposive random
sampling. Within the framework of fishing
community, the consequences of natural
disasters were assessed based on
vulnerability index. The needs, problems and
gaps in supply chain of fishing community
were analyzed by using PRA techniques.
The needs were prioritized and identified with
the help of high weighed mean scores using
Likert’s scale. Technological interventions for
livelihood security were identified based
socio-economic
constrains.
Suitable
adaptation/coping strategies for fishing
communities were recommended in the
phase of climate change. Seafood value

addition, sea weed and sea shell processing
for marine ecosystem; and solar fish
processing units, fish preservation units, fish
vending units were recommended for
livelihood security of fishing community. Cooperative marketing, provision of transport &
packaging, logistics, fish byproduct utilization
units are recommended through supply chain
management
for
the
socio-economic
empowerment of fishing community.

SE OR 10
Economic impact of chitin production
from shrimp shell waste in Kerala using
economic surplus method
V. CHANDRASEKAR*, P. JEYANTHI, S. ASHALATHA,
NIKITA GOPAL
ICAR-Central Institute of Fisheries Technology, Matsyapuri
P.O., Willingdon Island, Kochi, Kerala, India;
*vcsecon@gmail.com

I

ndian seafood export has been sustained
largely by its shrimp exports. The total
quantity of frozen shrimp exports during the
two-decade of 1995-96 to 2015-16 was
34.35 lakh tones valued at about ₹1.43 lakh
crores. In 2015-16, frozen shrimp contributed
40% to the quantity exported and 66% to its
value. It is estimated that during the past two
decades, the shrimp shell waste generated
from the pre-processing units in Kerala was
13.74 lakhs tonnes. One of the products that
can be produced from this waste is chitin, the
technology of which has been standardized
by ICAR-CFIT, Cochin. Chitin is the base
material for chitosan which has wide
applications in the pharmaceutical and other
industries. Chitin production began in the
year 1989. The quantity of shrimp shell
waste generated depends on the shrimp
export from Kerala and this waste forms the
raw material for the seven chitin production
units in the state. Based on the handling
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capacity of existing plants and availability of
shrimp shell waste, the chitin production was
estimated at around 630 tonnes during the
study period (2016) valued at ₹12 crores. In
this paper, the Economic Surplus (ES)
approach has been applied to study the
chitin production in Kerala over 20 years. It
has been estimated that the total surplus
generated was ₹4798 crore, which is again
divided
into
consumer
surplus
and
producer’s surplus estimated at 42% & 58%
respectively. It was evident that the
producer’s surplus was higher than the
consumer surplus in chitin production from
the aggregate social benefit. This indicates
that the enterprise is profitable even if there
is increase in the production levels.

SE OR 11
Perception of stakeholders on the cage
culture of indigenous fishes in
Ashtamudi lake, Kollam, Kerala, India

farmers) was collected with the help of a
pretested questionnaire specifically designed
for the purpose. Thirty numbers each of
fishermen, retailers and consumers and all
the available cage farmers were interviewed
for the study from each market area.
Pearlspot, Etroplus suratensis, a species
already being cultured in cages, was the
most preferred indigenous fish by all the
stakeholders. However, further species
preference was strongly influenced by local
availability and ecological condition of the
area under consideration. A portion of the
consumers (up to 23% in Kavanad) preferred
live fish over fresh fish and were willing to
visit cage farmers to procure cultured fish at
a premium price. Most farmers (up to 60% in
Kavanad) were already stocking indigenous
species in cages at a smaller level and were
open to diversifying candidate species for
culture. The study shows that the prospects
for the expansion of cage culture in
brackishwater bodies and diversification to
indigenous species are promising.

R.B. PRAMOD KIRAN1*, A. KARTHIKA CHANDRAN1,
A. MARIYAM FAZULA1, G.B. SREEKANTH2

SE OR 12

1

Dept. of Aquatic Biology and Fisheries, University of Kerala,
Karyavattom, Thiruvananthapuram, Kerala, India; 2 ICAR-Central
Coastal Agricultural Research Institute, Goa, India;
*pramodkiranrb@keralauniversity.ac.in

T

he indigenous brackishwater fishes are
popular food fishes locally and have
reasonable demand throughout the year.
Introduction
of
these
species
into
aquaculture has been limited due to their
biological limitations like small size, poor
growth rate, low fecundity, etc. A market
survey was carried out in three fish markets
around Ashtamudi Lake, Kollam (Kavanad,
Kundara and Sambranikodi) to assess the
price of indigenous fishes and species with a
consistent price over Rs. 250/- were selected
as potential candidates for cage culture in
Ashtamudi Lake. Perception of stakeholders
(fishermen, retailers, consumers and cage

Traditional knowledge of fisher folk on
the treatment methods for jellyfish
envenomation along Palk Bay and Gulf
of Mannar
R. SARAVANAN*, I. SYED SADIQ, K.K. JOSHI, A.K.
ABDUL NAZAR
Mandapam Regional Centre of ICAR- Central Marine Fisheries
Research Institute, Mandapam, Tamil Nadu, India;
*stingray_mr@yahoo.com

G

ulf of Mannar and Palk Bay are situated
along the southeast coast of India, faces
swarming of jellyfish population every year in
the summer months starting from May to
August. There are wide varieties of jellyfishes
from non stinging Crambionella sp.
to
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stinging Chrysaora sp. occur in these waters
and fishers and general public are stung by
these floating jellyfishes accidently when
they wade into the water and during fishing
operation. In this study, the fishers along the
Palk Bay and Gulf of Mannar coast starting
from Muthupettai to Vembar region were
surveyed to assess the potential health
impact of the jellyfish sting and the local
remedy
fishers
evolved
over
time.
Unanimously, most of the fishermen revealed
that the turtle oil; preferably the leatherback
turtle oil was indicated as the best treatment
for the jellyfish sting including the box
jellyfish. The victim of the jellyfish
envenomation has to drink this oil which
saves them from life threatening situation.
However, all the turtle are protected under
wild life laws and this practice has become
nonexistence now. So, fishermen mostly
depend on the allopathic treatment facilities
available in Government dispensaries. In
many places, where mild stinging happens,
people rub hot beach sand on the affected
part which inactivates the nematocysts.
Every year many fishermen are affected by
jellyfish envenomation and getting treated in
nearby Government hospital for the
anaphylactic condition, which mostly go
unreported.
A
comprehensive
health
monitoring
system
in
the
coastal
dispensaries for jellyfish victims has to be
created and the medical workers need to be
trained in handling such marine stinging
cases. Marine stinger advisory service
should be in place in popular tourist
destinations and beaches.

SE OR 13
Development of mobile phone based
fishery advisory prototype in north
eastern Himalayan region of India: An

experience with Garo tribal fish farming
communities
BISWAJIT LAHIRI1*, THIRUCHIRAPALLI SUDARSHAN
ANURAG2, BALKHO RANGSHA MARAK1, AIARSON
KUBI SANGMA1, SIERRA MANDA SANGMA1
1
College of Home Science, Central Agricultural University,
Sangsanggre, PO- Dobasipara, Town-Tura, Dist-West Garo
Hills, Meghalaya, India; 2 Media Lab Asia, New Delhi, India;
*biswajit.lahiri@gmail.com

M

eghalaya with its vast inland fishery
resources offers tremendous scope for
developing the fisheries sector. However, the
state is lagging behind in harnessing the
potential of these natural resources. Though
Meghalaya
is
predominantly
a
fish
consuming state, the supply of fish is
inadequate to meet its growing demand.
Farmers of north-eastern hilly region of India,
particularly Garo Hills are in very much need
of scientific fish farming information, capacity
building and training exposure for long term
sustainability of fisheries sector. Thus, an
initiative was taken to develop mobile phone
based fishery advisory prototype in Garo
Hills, Meghalaya as an alternate method of
fishery extension to deliver right information
at the right time for Garo Tribal farmers to
supplement the process of fishery extension
in the area. 2000 farmers (1000 farmers
each from West Garo Hills District and South
West Garo Hills District) from 65 villages
were registered in IVRS with their farm
details and mobile numbers. The major
features of the system are the farm advices
(Pull Based) and information services (Push
Based) by using the software platform
‘Interactive
Information
Dissemination
System (IIDS), which is an integration of Toll
free Interactive Voice Response System
(IVRS), Smart Phone Application, Mobile
phone messaging and Web based fishery
advisory system. Study revealed that
majority of the farmers have been seeking
information on source of fingerling (31.85%),
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followed by information on training on
fisheries (19.32%), feeding management
(10.18%) and subsidies / schemes related to
fisheries
(9.66%)
respectively.
IVRS
generated automatic feedback responses
also shows that majority of the farmers
(71.64%) are satisfied with the advisory
provided by the expert. Further, the inclusion
of need based training component and
convergence
with
different
extension
functionaries and line departments helped to
develop an ICT based Stakeholder Interface
(Experts-Line
Departments-AgripreneursFarmers) in the field of fisheries in the region.

SE OR 14
Economic efficiency of dol net, gillnet
and trawl net fishing operations in
Maharashtra

owners was observed in SDDN and MDTN
(Sassoon Dock). Diesel expense was found
higher in multi day trawlers (45.9 – 52.4 %)
compared to multiday gill netters (25.2 %)
and single day dol netters (14.3 %). This is
mainly attributed to longer travelling distance
to fishing grounds and use of mechanical
power during fishing activities. Low operating
expense ratio in multi day gill netters as
compared to multi day trawl netters owing to
high value targeted fish species viz.
pomfrets, hilsa, ghol, seerfish, polynemids,
etc. Other operating expenses (including
ration, oil, ice, water, auction and
maintenance costs) for SDDN, MDGN,
MDTN (New Ferry Wharf) and MDTN
(Sassoon Dock) were 5.3%; 23.9%; 15.3% &
11.6% respectively. In spite of declining
catch rates, the study found that all the three
fishing operations are run on profit. This is
mainly due to increasing fish prices.

S. RAMKUMAR*, V.D. MHATRE, P.A. KHANDAGALE,
J.D. SARANG, B.N. KATKAR, THAKURDAS, V.D.
DESHMUKH, V.V. SINGH
Mumbai Research Centre of ICAR- Central Marine Fisheries
Research Institute, Seven Bungalows, Mumbai, Maharashtra,
India; *ramfrm@gmail.com

E

conomic efficiency of single day dol net
(SDDN) operating from Arnala, multi day
gill net (MDGN) from Satpati and multiday
trawl net (MDTN) from New Ferry Wharf &
Sassoon Dock landing centres was studied
during 2011 to 2016. Average annual fishing
trips of SDDN, MDGN and MDTN were 195,
25 and 32 trips respectively. Average
operating expense ratio (OER) for SDDN,
MDGN, MDTN (New Ferry Wharf) and
MDTN (Sassoon Dock) was 0.74, 0.28, 0.6
and 0.76 respectively. Average operating
cost per trip for SDDN, MDGN, MDTN (New
Ferry Wharf) and MDTN (Sassoon Dock) in
ascending order was found to be Rs.8,359/-,
Rs.87,888/-, Rs.2, 23,774/- and Rs.3,
56,042/- respectively. The existence of profit
sharing quota of crew members and boat

SE OR 15
Capture Based Aquaculture (CBA) of
spiny lobster–Sustainable value adding
to lobster fisheries
C. KALIDAS*, L. RANJITH, M. KAVITHA, I. JAGADIS,
P.P. MANOJKUMAR
Tuticorin Research Centre of ICAR-Central Marine Fisheries
Research Institute, Thoothukudi, Tamilnadu, India;
*dascift@gmail.com

G

row-out culture were carried-out from the
year 2016 - 2017 with wild collected
undersized
spiny
lobsters
(Panulirus
homarus) with the individual weight of
60±12g
were stocked in six net-cages,
fabricated with Galvanized Iron (GI) of 7 m
dia and 2.5 m depth of inner net at
sippikulam sea in Thoothukudi district, Tamil
Nadu. The stocking density maintained were
2
46 nos per m in the above installed netcages. The Scientific and technical aspects
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of Sustainable Capture-Based Aquaculture
(CBA) are firmly established and they
constitute the necessary basis for its
economic
development.
This
study
elaborates the Capture Based Aquaculture
(CBA) practices adopted by the trained fisher
groups under ICAR-Tuticorin Research
Centre of CMFRI according to the suitable
sites selected for lobster culture with
sustainable culture practices. Live lobster
demand is increasing at a faster rate in the
national and international markets. However,
the undersized lobsters (legal size) are not
taken by the exporters. CBA was developed
due to the market demand for some high
value species, for which life cycles cannot
currently be closed on a commercial scale.
CBA is highly beneficial alternative livelihood
option for the fisher folks, whose lives were
in crisis due to high operational cost and
decline in marine capture fisheries. In this
background, we brief the sustainable CBA
grow-out techniques for undersized lobsters
to a marketable size in sea net-cages.

SE OR 16
Multivendor e-commerce framework to
enhance coastal fishermen income
P.U. ZACHARIA*, G. ROJITH, ROSHEN GEORGE
NINAN, S. AJITH, GRINSON GEORGE, P.J.
AKHILJITH
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *zachariapu@gmail.com

C

limate change as well as other factors
affected livelihoods and income of
fishermen communities. Strategies are
required to improve the farmer’s income,
which is recognized as a highly prioritized
national goal. Fishermen are dependent on
middlemen due to their inability to advance in
the supply chain, non-familiarization of new
Information Communication Technology

(ICT) tools and lack of institutional support.
The present paper presents a framework to
resolve these issues. Income of fishermen
can be enhanced through empowerment of
coastal fishermen self-help groups (SHGs).
In the study we developed a comprehensive
multi-vendor e-commerce framework with
hosted domain www.marinefishsales.com
which is made available as an android
application for mobile phones. The platform
is an interface with administrative control
panel, vendor panels and user storefront with
ICAR-CMFRI in an administrative role,
various coastal fishermen SHGs as vendors
and consumers as users. Fishermen SHGs
can register as vendors based on their fish
products and update their stock availability
under pre-approved categories and products,
which shall be displayed in the website.
Customers visiting the website could place
the order with payment options of cash on
delivery, net banking or with debit/credit
cards and subsequently the registered
vendor shall be notified through email and
SMS, upon which the quality products with
the pre-assigned time frame shall be
delivered, enabling direct product sale
between customers and coastal SHGs; thus
ensuring income improvement. ICAR-CMFRI
would identify and approve the eligible SHGs
as vendors. In addition, the registered
vendors will be provided training on aquaentrepreneurship, e-commerce and ICTs
along with technical assistance and
improvisation. Innovation incorporated in this
web application is the engagement of several
fishermen SHGs as multiple vendors,
contrary to the usual e-commerce where
single firm or company is the beneficiary.
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SE OR 17
Contribution of fuel cost to the
operational expenditure of mechanised
trawlers of Kerala
K.A. SAYANA*, M.P. REMESAN, LEELA EDWIN
ICAR-Central Institute of Fisheries Technology, CIFT Junction,
Kochi, Kerala, India; *sayanaanandan@gmail.com

T

rawls are one of the most wide spread
fishing gears in the world. Indian scenario
is also not different as trawling dominates the
fishing sector in terms of number of vessels
and contribution to marine fish ladings.
Kerala is the state where trawling was
introduced for the first time in India. Taking
its advantage or not, the trawling industry of
the state is very much advanced. In the light
of increasing fuel price, a study was
conducted to assess the fuel expenditure in
the trawling sector of Kerala. An extensive
survey was carried out during 2015-17, to
collect data on operational expenditure of
trawlers coming under the size classes small,
medium, large and very large. The data was
collected from the register maintained by the
trawler owners from seven harbours, viz.,
Shakthikulangara, Neendakara, Cochin,
Munambam, Beypore, Puthiyapa and
Chombal. The annual operational cost of
trawlers ranged between Rs. 2.51 million and
13.45 million depending on the size of the
vessels and endurance. The results state
that out of the total operational expenditure
of trawlers, fuel contributed 56% followed by
expenditure for batta and food (18%), repair
and maintenance cost (11%), wages (8%),
auction charge (4%), cost of ice and
miscellaneous costs (3%). The contribution
of fuel expense to the operational
expenditure of large and very large trawlers
is relatively less compared to medium and
small trawlers because of the higher
contribution of wages, batta, food and cost of

ice. On comparing single day and multiday
operations, the contribution of fuel cost to the
operational cost was higher in multiday
trawlers than in single day trawlers.

SE OR 18
Integrated fish, makhana (Euryale ferox,
Salisb) and singhara (Trapa bispinosa,
Natans)
farming
for
enhancing
productivity and income of farmers of
Bihar
ABHAY KUMAR*, LOKENDRA KUMAR, UJJWAL
KUMAR, SANJEEV KUMAR, KAMAL SARMA
ICAR Research Complex for Eastern Region, Patna, Bihar,
India; *akumar1904@rediffmail.com

M

akhana and Singhara are important
aquatic crops and are grown in
perennial water bodies of Bihar. These
aquaphytes are cultivated as a cash crop
and provides nutritional and livelihood
security to sizeable section of the populace
involved
in
aquaculture
operations.
Traditionally,
makhana
seeds
were
harvested as a mono-crop from makhana
ponds and during off season lying unutilized.
In the present study, a comparative analysis
of traditional cultivation of makhana with an
integrated farming approach has been
attempted where fish, makhana and singara
were cultured together for effective utilization
of the water body. Different carp fingerlings
(10-18 g) at the fixed ratio of 40:20:20:20
were stocked @ 5000 numbers/ha and half
of the seeds of Rohu, Catla, Common carp,
Mrigal were introduced in March-April and
rest half quantity of fish seed were
introduced in the month of September after
harvest of Makhana. Subsequently fishes
were harvested twice, during September
(after the harvest of Makhana crop) and
during December–January (before the
emergence of Makhana crop). Singhara was
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taken as third crop during the months of
October–November. Analysis of results from
50 ha water bodies of beneficiary farmers
exhibited yield of fish, makhana, and
singhara in the range of 0.18 - 0.4, 1.06 2.06, and 3.08 - 8.8 t/ha, respectively.
Similarly, net profit from makhana, fish and
singhara were Rs.20, 015, Rs 11,806 and
Rs. 13,445 per ha with an employment
generation of 240, 24 and 83 man days/ha
per year respectively. While in traditional
system only Rs.20,614 ka/ha with an
employment generation of 247 man days/ha
could be achieved. The present study
indicates that integrated system resulted in a
higher benefit cost ratio of 1.94 as against
1.63 for the traditional system (makhana
only).

SE OR 19
Introduction of large mesh purse seine
in Kerala coast: Impact and the drivers
S. ASHALETHA*, V.K. SAJESH, V.
CHANDRASEKHAR, K. REJULA, A.K. MOHANTY.
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *ashalethasuresh@gmail.com

P

urse seining is an important commercial
fishing method all over the world. In
India, the purse seine net was tried in
nineteen fifties under the Indo-Norwegian
Project and was tried in the small scale
mechanised sector from 1974 onwards. The
gear was used along the coastal line
targeting pelagic shoals and the mesh size
was only 18-22 mm, which proved to be
highly destructive due to intensive catching
of pelagic fishes including juveniles. On the
other side, the traditional fishing sector
depending on pelagic sources in shoreline
faced competition with the purse seiners,
which often led to conflicts. Consequently,
purse seining was banned by the Supreme

court of India. In this context, to help the
small scale mechanised sector, the ICARCIFT introduced large mesh purse seine
(with 45 mm mesh size) to enable small
scale mechanised sector to go farther in the
sea, harvest bigger species in deep waters
and thereby avoiding the fishing pressure in
coastal waters. The present study was
carried out to assess whether the technology
was adopted and if so, the nature of impact
as well as the drivers and barriers for it. The
study has revealed that after many ups and
downs, there were around 72 mechanised
large mesh purse seiners in Kochi, Kerala in
2010,
while
Maharashtra
had
435,
Karnataka, 422 and Goa 296. The perceived
impact by direct beneficiaries was intended
and positive. They were able to target larger
species like horse mackerels, black
pomfrets, mackerels, tuna etc. The cases of
re-invention and over adoption along with its
impact were also studied. The major drivers
facilitated the adoption of large mesh purse
seine, which has helped to gain fair
remuneration for purse seiners through the
diversified catch were also brought to light.
Simultaneously, the unintended effects and
indirect beneficiaries are also discussed in
the paper.

SE OR 20
Labour mobility in marine fisheries
sector: A case of Odisha
S.S. RAJU*, PHALGUNI PATTNAIK, SHYAM S. SALIM
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *SS.raju@icar.gov.in

T

his paper presents an insight to the
mobility of the marine fishers of different
parts of Andhra Pradesh to Penthakota of
Puri district of Odisha in search of consistent
and sustainable livelihood and improvement
in socio-economic conditions. The study
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relied on primary data from 147 migrant
households through random sampling
method. The socio-economic profile of the
migrant labourers study revealed that 64 per
cent of migrant population are in the age
group between 31-50 years belongs to
Christian and Hindu religions and mostly is
from OBC category (87%). The prime
reasons for migration included low income,
debts and financial commitments and
disguised unemployment. The analysis
indicated that consequent to migration the
fishers augmented their income besides
increased savings, construction of house and
possession of personal assets apart from an
elevation to their social status. The
expenditure pattern included shelter, food
and education of siblings. The major
problems confronted during migration were
the language barrier, cultural lag and the
competition with established migrants for
labour. However, they did not face any
problem with the skill and income
discrimination in their profession. Both
seasonal and long-term migration (>30
years) has been observed with siblings
native to the place. The migration is
influenced by historical patterns of resource
availability, skill empowerment and economic
and political factors and is continuous and
well maintained socioeconomic contact to the
native origin. The labour mobility had
contributed to the marine fishery economy of
the region but both ecological and social
changes have impacts stagnation and
occasional conflict to increasing scarce of
marine fishery resources where its future is
largely uncertain. Hence, sufficient steps
have to be taken for skill development,
improvement of socio-economic conditions
and sustainability of the resources need
proper
management
considering
the
migratory pattern as well as the native fishers
of the region.

SE OR 21
Soft skills and hard constraints in postharvest chain: A case of small scale
fish processing
M.S. ELAPATA, P. SIVASHANKAR*, I.C.
HETTIARACHCHI, D.A.M. DE SILVA
Department of Agribusiness Management, Faculty of Agricultural
Sciences, Sabaragamuwa University of Sri Lanka, Belihuloya,
Sri Lanka; * sivashankar.p@hotmail.com

W

omen participation in post-harvest
chain
is
un-recognized,
under
estimated and less acknowledged. Their
contribution to the household and local
economy is yet unknown. Present study
aimed to bridge the gap. Study focused to
identify the soft skills of both fishermen &
women in postharvest chain, soft skills gaps
and the gender based hard constraints and
develop strategic interventions for upgrading
livelihood. Participatory tools and focus
group discussions were applied to collect the
data and the sample compost of 95
respondents of Kottegoda fishing community.
Village resource map for production,
processing and fishery product marketing,
gendered soft skills inventory, diamond of
pros and cons and hard constraints of both
sexes associated with production, processing
and marketing were key qualitative analytical
tools. Results revealed that female fishers
were rich in soft skills compared to males.
The soft skill gaps identified were lack of
technical
knowhow
on
post-harvest
management, processing and value addition,
poor concerns on food safety and hygiene
and low level of innovativeness. Of the
sample female participation was high in
decision making on processing and
marketing and showed strong negotiating
skills. The hard constraints identified were
the limited access to raw material,
processing equipment and machines, on-
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accessible finance and market logistics.
Female specific roles and responsibilities
limit their participation in post-harvest
activities.
Gender based discriminations,
harassments and grievances discourage
their involvement as well as limit new
entrants. Off the nets and boats practices of
females had adversely affected on the quality
and quantity of raw material supplies.
Gender empowerment interventions on soft
skills development were an essential need to
upgrade the post-harvest chain. Market
oriented processing and value adding
package will help to brake the hard barriers.

SE OR 22
Frontline demonstration of FRP carp
hatchery for the improvement of
livelihood and socio-economic status of
tribal community in Andhra Pradesh
RAMESH RATHOD1*, G.J. PRAMODA MALLI1, P.V.
RANGACHARYULU1, B.S. GIRI1, J.K. SUNDARAY2
1
Regional Research Centre, ICAR-Central Institute of
Freshwater Aquaculture, Fish seed farm, Penamaluru, Poranki
P.O., Vijayawada, Andhra Pradesh, India; 2 ICAR- Central
Institute of Freshwater Aquaculture, Kausalyaganga,
Bhubaneswar, Odisha, India; *rathodcifa@gmail.com

I

nland fisheries sector contributes 60% of
the fish production of the country,
promising sector for employment, livelihood,
and food security. An inland fishery is the
mainstay for many fishermen and small
farmers, and considered as one of the major
livelihood for the fishermen communities
across the country. Lack of knowledge and
inconsistent productivity from the inland
water bodies may alter the livelihood
opportunities for the fishermen. Hence, in
order to create awareness and knowledge on
scientific aquaculture practices, ICAR-CIFA
demonstrated the FRP carp hatchery for
breeding and seed production followed by
nursery management of carp culture for the

improvement of livelihood and socioeconomic status of tribal fishermen
communities of Guntur district, Andhra
Pradesh. A total of 60 tribal fishermen of
Macherla block of Guntur district, who
depends directly or indirectly on small
reservoirs and village ponds for livelihood,
were identified and selected for the training
programme. The FRP carp hatchery was
installed near Bugga Dam, Atmakuru colony
of Guntur district for demonstration and seed
production of carps. Standard breeding
protocol was followed for induced breeding of
catla and rohu. Spawning fecundity,
fertilization rate, hatching percentages and
larval survival was recorded. A total of 0.7
million spawn were produced during the
season. The survival percentage was
estimated at 35%. Spawn reared under
nursery ponds were further released into the
small reservoirs for the livelihood of the
fishermen. With this attempt, the adoption
and confidence level of the fishermen
increased 2-3 folds by proven scientific
aquaculture
interventions
and
less
dependence on government subsidies,
purchase of seed from private agencies.
Further, it was assumed that fishermen
community developed their skills and self
sustained in production fish seed through the
training and demonstration. Therefore, the
present study revealed that the training
programme effectively raised knowledge on
different aspects of scientific fish culture in
consultation with fishermen community for
the improvement of livelihood and socioeconomical conditions.

SE OR 23
Disruptive extension - An apt option for
sustainable fisheries

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 460

th

11 IFAF, November 21-24, 2017, Book of Abstracts
A.K. MOHANTY*, V.K. SAJESH, K.V. REJULA, V.
GEETHALEKSHMI, S. ASHALETHA, P. SRUTHI, M.V.
SAJEEV
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *dramulyakumar@gmail.com

S

ince last two decades, the role of
agriculture extension system in global
scenario has undergone a radical change. in
technology diffusion process. On the basis of
the nature of different farm technologies in
respect of their design, integration and
application; various TOT models have been
tested and robust extension approaches
have been validated across diverse agroclimatic situations, socio-cultural settings and
adaptation framework. The paradigm shifts in
the frontline extension system, emphasized
on moving beyond technology and beyond
commodity concentrating more on farmercentric approaches by ensuring strong
farmers-research-extension
linkages
for
technology dissemination, that ushered in
farmers’-led, demand-driven and market-led
extension, which can ensure food, nutrition
and livelihood security leading to sustainable
development. Global fisheries have made
rapid strides in recent years by establishing
its strong hold over increasing food supply,
generating
job
opportunities,
raising
nutritional level and earning foreign
exchanges; thus significantly envisioning
food security and adequate nutrition for a
global population expected to reach 9.7
billion by 2050. But this trade-driven,
resource depletion sector needs to be
sustained amidst challenges of climate
change, dwindling fishery resources and
population stress, so that fish farmers can
adjust their production portfolio keeping eye
upon the emerging trends in food
consumerism in domestic as well as global
markets. The apt option to meet these
challenges is ‘disruptive extension’, an
innovative
extension
approach
that
eventually adjusts an existing approach to

the way the farmers learn. It is an
entrepreneurial
oriented
sustainable
extension system which facilitates the
community with information support, social
insurance,
resource
accessibility
and
resource affiliation that can able to transform
every link in the food chain, from farm to fork.
It is a cost-recovery extension approach, the
fulcrum of which lies between resource
exploitation on one side and resource
conservation on another side that influence
the livelihood security of small scale farm
holders through sustainable fisheries.

SE OR 24
Marketing channels, their effectiveness
and perceived motivators for value
addition in freshwater aquaculture: A
study from NCR region
RESHMA GILLS*, J.P. SHARMA, R.R. BURMAN, R.R.
SHARMA, AMIT KAR
ICAR-Indian Agricultural Research Institute, Pusa Campus, New
Delhi, India; *reshma1818@gmail.com

I

n a challenging global situation, inland
fisheries and aquaculture make sizeable
contributions
in
nutritional
security,
sustainable livelihood and income making in
rural India. Market accessibility and
opportunities for the inland fisheries are
different in different region of India. Periurban freshwater aquaculture is an emerging
area with huge potential for development.
Even though government set priority on this
sector, it is not exempted from exploitation in
many dimensions. In the present study, an
attempt was made to understand and
analyse various marketing channels of fresh
and processed fish in peri urban area of
National Capital Region.
Comparative
analysis of cost of production and net income
of fish growers and processors and a
qualitative identification of motivating factors
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in the fish processing sector were also
carried out. Analysis revealed that there
exists a significant difference in cost of
production of fish growers and processors
(p<0.05) whereas the difference in net
income was not significant (p=0.171).
Marketed and marketable surplus availability
of the fish in the study area (mean rank
11.25) has been identified as the major
motivating factor in value addition as
revealed by Friedman test.

SE PO 01
Cage
culture
in
reservoirs
for
sustainable and equitable fisheries
development
SHWETA KUMARI, ARPITA SHARMA*, ARUP
CHOUDHARY, BHARAT YADAV
ICAR-Central Institute of Fisheries Education, Mumbai,
Maharashtra, India; *arpitasharma@cife.edu.in

R

eservoirs account for 42.8% of total
inland resources and now cage culture is
being promoted in reservoirs. Jharkhand
state has initiated cage culture in reservoirs.
Chandil reservoir is one of the largest
reservoirs in Jharkhand having area of
18,000 ha, situated in Saraikela-Kharsawan
district. This study was conducted with an
objective of documenting cage culture
practice adopted in Jharkhand with support
and leadership of Department of Fisheries
and involvement of a cooperative society.
Information was collected from Department
of Fisheries and members of registered
cooperative society i.e., Chandil Bandh
Visthapit Swalambi Sahkari Samiti Ltd, to
which Chandil reservoir is currently leased.
Word Visthapit can be translated in English
as displaced. It is expected that members
are those who were displaced when reservoir
was made. About 2,000 members are
involved and 528 cages are installed. Cost of
construction of cage is between Rs.2.5 to 3

lakhs for which 90% subsidy is provided by
NFDB. Mostly, Pangassius (Pangasius
hypophthalmus) is cultured along with
anabas, rohu, tilapia, and grasscarp.
Stocking in cages is done with 7,000 to
25,000 fry and culture is carried for ten
months. Seed is procured from Naihati, W.B.
Fishes are sold live when they reach weight
of ≥ 1kg within Jharkhand and to other states
like Bihar, West Bengal and U.P. Price of fish
vary from species as well as size. Highest
price which society has been able to achieve
was reported as Rs.300-350/Kg for Anabas,
Rs.150-180/Kg for IMC and Rs.100/Kg for
Pangasius. Society faces problems like
cleaning of net and maintenance of
temperature in winter season. Study has
revealed that cage culture has been
successfully implemented and efforts can be
undertaken to make it more equitable and
sustainable as it has become source of
employment and a model for efficiently
utilizing water resources.

SE PO 02
Towards a broader framework of
resilience to climate change: A case
with fishers of Chilika lake
CHINMAYA NANDA1, I. SIVARAMAN2, P.S.
ANANTHAN1, S.N. OJHA1*
1

ICAR-Central Institute of Fisheries Education, Versova,
Mumbai, Maharashtra, India; 2 ICAR-Central Institute of
Freshwater Aquaculture, Kausalyagang, Bhubaneswar, Odisha,
India; *snojha@cife.edu.in

L

ake Chilika, a Ramsar wetland of global
significance, has 132 fishing communities
sustaining their livelihood from it. The rich
ecosystem enables more than 200,000
fishers and locals to carry out a wide range
allied activities. In recent years, it is facing a
greater
amount
of
climate
change
vulnerability, floods, droughts, heat waves
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T

and sometimes cyclones that add to the
misery of the fishing communities. It is
assumed that a better integration of climate
change adaptation strategies with climate
resilience approach can help building
sustainable and climate-resilient livelihoods.
The conceptual vagueness around resilience
makes it challenging to ascertain what
elements of resilience thinking have the
greatest potential to enhance climate change
adaptation and contribute to broader
sustainable development goals in the locality.
Though a considerable amount of qualitative
studies on climate change has been already
taken up, this paper attempts to review the
research efforts on the resilience and
adaptive capacity in Chilika and elsewhere.
The review found there is no quantitative tool
presently exists to endorse the concept of
fisheries livelihoods resilience in the shade of
climate change. In a recent advancement for
developing a suitable test for livelihoods
resilience, FLIRES check tool has got
superior assessment abilities for fishers’
livelihood resilience. This new device
combines the principles of the Sustainable
Livelihoods method with the technique of
RAPFISH (a rapid evaluation of fisheries
sustainability). The review has thrown some
better light on the issues on the
methodological issues to standardise and
validate a quantities tool for the climate
resilience of sensitive ecosystems like
Chilika.

he socio-economic dimensions of marine
fisherfolk was analyzed based on data
collected from selected districts in Kerala.
Garrett ranking technique was employed for
constraint analysis of fisherfolk. Fishers’
perception on measures for sustainable fish
production and fishing regulations were also
analyzed. Analysis of educational status of
fisherfolk indicated that 40-50% had upper
primary level education in the selected
districts. The average family size was four
and more than 80% of the families were in
the nuclear family category. Almost all the
respondent fisherfolk possessed bank
accounts and membership in cooperatives
varied from 60% in Alappuzha district to 89%
in Ernakulam district. Strict enforcement of
regulations ranked first among the measures
for ensuring sustainable fisheries followed by
fish aggregating devices based on fishers’
perceptions. Indications on good catch and
information on price were the decisive factors
for trip commencement for 90% of the
respondents. Constraint analysis of the
fisherfolk done using Garrette ranking
technique showed that in Alleppy district
depletion in fish catch (score-81) as a major
constraint followed by high fuel cost (score69) and low first sale price (score 61). In
Ernakulum district too many fishers (score62) and labour shortage (score-59) were the
major constraints followed by depletion in
catch (score-58) and high fuel cost (score51).

SE PO 03

SE PO 04

Socio-economic
dimensions
and
constraint analysis of marine fisher folk
in Kerala

Successful intervention of silpauline
lining in ponds for aqua-gardening of
ornamental fish in Kumaon region of
Uttarakhand state.

N. ASWATHY*, R. NARAYANAKUMAR, REKHA J.
NAIR, JESLI DISILVA
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *aswathy.icar@gmail.com

R.S. PATIYAL*, A.K. SINGH
ICAR-Directorate of Coldwater Fisheries Research, Bhimtal,
Uttarakhand, India; * rspatiyal1@gmail.com
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he Kumoan region of Uttarakhand has a
potential for rural aquaculture and it can
contribute considerably to improve the
livelihoods of rural people. The future
development of aquaculture will depend on
improvement in new and adaptive research
and management, especially in relation to
emerging environmental issue and their
mitigation. Directorate of Coldwater Fisheries
research has taken a step in collaboration
with DBT, New Delhi to disseminate
aquaculture technology with area specific
intervention for economic development of
rural people. Ten farmers from Bhimtal
region adopted the technology in 2015. The
institute has created the infrastructure facility
and
imparted
training
on
different
management practices. The selected area
was in difficult terrain of Himalaya at 2000
msl. and soil texture was porous causing
heavy seepage. To overcome this problem,
UV treated resistant Silpauline was
introduced for linning the pond. Use of poly
line in fish pond could resolve the water
seepage problem and lowered the cost of
pond construction than cemented one. This
intervention also supports increasing water
0
temperature up to 2-3 C. At the end of 12
months, production of OFS reached up to 10
N./Sq.ft./year. Since the OFS culture is a
new concept to the region, this initiative has
helped them in three ways (a) cash crop
(they sell fishes @25/peice) (b) recreation (c)
low maintenance. The development of
breeding protocol and seed production of
ornamental fish and its culture has provided
important livelihood options for marginal and
landless farmers in certain localities. Keeping
this in mind initiative towards setting up
brood banking, breeding, rearing and seed
production has been taken for the culture of
these ornamental fishes in Uttarakhand.
Directorate is actively working to promote
ornamental fish culture through on-farm

demonstrations and trainings for livelihood
security.

SE PO 05
Prioritization of training needs of
shrimp farmers of Palghar district,
Maharashtra
SANDESH V. PATIL, ARPITA SHARMA*
ICAR- Central Institute of Fisheries Education, Panch Marg, Off
Yari Road, Versova, Andheri (W), Mumbai, Maharashtra, India;
*arpitasharma@cife.edu.in

S

hrimp has emerged as an important item
in the world seafood production but
shrimp farming industry has seen many ups
and downs during last few decades. Keeping
this in mind a study was conducted to assess
and prioritize the training needs of shrimp
farmers in Palghar district, Maharashtra
state. Out of 50 active shrimp farmers in
Palghar district, data was collected from 43
shrimp farmers with help of semi-structured
interview schedule. Profile of shrimp farmers
was studied to know the age, educational
status, farming experience, mass media
exposure and fisheries information sources.
Guidelines provided by Coastal Aquaculture
Authority (CAA) intend to assist shrimp
farmers in adopting Better Management
Practices (BMPs). So it is necessary that
shrimp farmers are trained in various aspects
of these guidelines. Thus, these guidelines
were used as framework to list areas of
training programmes. These training areas
were assessed by shrimp farmers for their
degree of importance on a five point Likert
scale (Not important with a score of 0 and
extremely important with a score of 4).
Training needs were prioritized on the basis
of Training Need Index (TNI) scores. The
study revealed that, prioritized training needs
of shrimp farmers were in the areas of
shrimp diseases and its management with
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TNI value of 93.60, water quality
management (93.02), feeding management
(91.28), better management practices in
shrimp farming (86.63) and L. vannamei
farming with biofloc technology (85.47). It is
necessary that training programmes should
be organized on prioritized needs with
appropriate training modules in simple local
language by the concerned Government and
private sector. As all shrimp farmers use
smart phones, audio video aids can be
developed. This will help shrimp farmers to
acquire necessary knowledge and skills
which in turn will help in enhancing
production and achieving blue revolution.

SE PO 06
Chank fishery in Therespuram village,
Tuticorin, Tamil Nadu
V. GOMATHY1*, RAMA SHARMA1, M. KRISHNAN2,
ARPITA SHARMA1, HOILENTING1
1

ICAR-Central Institute of Fisheries Education, Panch Marg, Yari
Road, Versova, Andheri West, Mumbai,Maharashtra, India ; 2
ICAR-National Academy of Agricultural Research Management,
Rajendranagar, Hyderabad, India;
*gomathyperumal267@gmail.com

fishery is one of the oldest fishing
Chank
professions carried out in the coastal

waters through skin diving. Currently this
practice is known as chank diving, through
which they collect pearl oysters and chanks.
A study was conducted on chank fishing in
Therespuram fishing village, Tuticorin, Tamil
Nadu with the objectives of assessing
income profile of chank divers and to
understand constraints faced by them.
Information was collected from forty chank
divers using an interview schedule. Divers
reported that chank fishing is being practiced
for generations. The methods and materials
used for chank collection have improved
overtime from using only stone and rope for
descent into waters by holding own breath to

artificial surface air supplied diving. Young
chank divers i.e., less than 35 years of age
with
higher
educational
qualifications
reported lower monthly earnings (₹.14,983)
on an average compared to the divers in the
age group of 35 to 45 years with lower
educational qualifications
who
earned
₹.17,884 per month. Divers who were more
than 45 years of age reported lower earnings
of ₹.12, 111 per month mainly due to health
issues. The difference in earnings according
to age reveals that this job required skill and
fitness. Divers reported that they could earn
on
average
net
revenue
of
₹.14,77,396/annum/boat. Major item of
expenditure (65%) was incurred on food
followed by health care and education.
Health problems due to prolonged exposure
under water were reported to be the main
constraint faced by the divers. About 95% of
the respondents had also debt issues. The
study revealed that chank fishery was a
major source of livelihood for divers. It is a
highly skilled job which involves several
occupational hazards primarily those related
to health. If the fishers explore new areas of
fishing and trained in exploiting chank by
using modern methods, total output of chank
fishery is bound to improve manifold.

SE PO 07
Socio-economic status of fishers - A
comparison among different water
bodies
R. SURAPA RAJU*
Council for Social Development, Near NIRD Rajendranagar,
Hyderabad, Telangana, India; *suraparajus@rediffmail.com

T

he Telangana sate is endowed with vast
resources in terms of rivers & canals,
reservoirs, lakes, ponds & tanks and other
water bodies having immense scope for
development of fisheries to improve food
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security, provide employment opportunities
to improve the socio economic status of
fishers and other people engaged in the
sector. The main aim of the paper is to know
the comparative socio-economic status of the
fishers of different water bodies. Primary and
secondary data were collected for this study.
Multistage sampling method was used for
selection of sample households. Altogether
300 fishers of different water bodies, who are
earning money from fishing and fishery
related activities were selected for this study.
The results show that wide variations were
noticed in incomes and living conditions
among the river, canal and tank fishers. The
socio-economic profile of tank fishers was
very low comparing with other fishers. The
study analysed various problems of fishers
by different water bodies. There is need to
focus more attention for improving the
marketing facilities and enhance the incomes
of the fishers.

SE PO 08
Science behind traditional knowledge:
An analysis in marine fisheries sector
of Kerala
NIKITA GOPAL1*, M.V. NEELIMA1, JISWIN JOSEPH1,
K.M. MRUDULA1, P.K. SAJEENAMOL1, V.K. SAJESH1,
J. BINDU1, S. SREEJITH1, VIVEKANANDA PAI2
1

ICAR-Central Institute of Fisheries Technology, CIFT Junction,
Willingdon Island, Matsyapuri,. Kochi, Kerala, India; 2 Vijnana
Bharati, New Delhi, India; *nikiajith@gmail.com

I

ncreasingly there is a relook are traditional
streams of knowledge to understand the
underlying science and to see if these can be
used to further inquiry in various fields.
Traditional knowledge of fishermen is based
on their experiences and has undergone
refinement
through
informal
experimentations. The paper tries to explore
the science behind some of the ITKs
collected as a part of the ESSO-INCOIS

funded project ‘Indigenous Traditional
Knowledge (ITKs) in marine fisheries sector
of Kerala: Documentation and Analysis’
carried out in collaboration with Vijnana
Bharati, New Delhi. The methods used for
validation were expert consultation and
review of published work. Vavaruthy is a
local term used by the fishermen to denote
the less fish availability during a few days
ahead of new moon and full moon. This can
be related to the rough water currents. Fish
availability is high when low currents prevail
and it can be associated to the fish behaviour
that fishes tend to congregate in shoals in
low water current area. Juvenile shark oil is
used by the fishermen as a cure rheumatism.
The
presence
of
chondroitin
and
glucosamine in shark cartilage is responsible
for
curing
osteoarthritis.
Fishermen’s
knowledge about certain seasonal fish
availability, beliefs about consumption of
certain fishes, weather prediction and
knowledge about physical oceanographic
parameters and their effect on fisheries etc.
need to be further explored.

SE PO 09
Impact of carp fish hatchery on fish
production and livelihood of tribal
communities
of
Raigad
district,
Maharashtra
S.T. INDULKAR 1*, R. PAI1, A.S. NINAWE2, S.N.
OGALE3, BALASAHEB KOLEKAR3, RAM AKHADE3
1

College of Fisheries, Dr. Balasaheb Sawant Konkan Agriculture
University, Ratnagiri, Maharashtra, India; 2Department of
Biotechnology, GOI, New Delhi, India; 3Shramjivi Janata
Sahayyak Mandal (NGO), Satara, Maharashtra, India;
*indulkarst@gmail.com

A

fter the disastrous floods in coastal area
of Maharashtra in July 2005, a number of
developmental interventions have been
started after the complete relief and
rehabilitation activities. The work was
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initiated for the benefit of tribal community in
two blocks of Raigad district, viz Poladpur
and Mahad focusing on their socio-economic
empowerment
and
addressing
their
livelihood issues. The inland fishing which is
one of the major sources of livelihoods for
Katkari, Bhoi, Koli tribal communities.
Considering the dearth of fish-seedlings to
stock the inland water bodies of the region, a
comprehensive carp fish hatchery production
unit was established in the year 2011 with an
annual capacity of 50 million of fish spawn.
This fish hatchery is fulfilling the fish
fingerling requirement of the cooperatives
and private traders. It is providing quality fish
fingerlings of catla, rohu, mrigal and common
carp to the tribal inland fishing cooperatives.
Several years of intervention by way of
technical and financial help, it has helped to
enhance the fish production of the reservoirs
-1
-1
of the area from 25 kg ha to 285 kg ha
because of regular stocking of fish seed at
fingerling stage in the reservoirs and also by
adopting proper fish harvesting methods.
Because of enhancement of fish production
per unit reservoir area, there is an increase
in annual household income of cooperative
members. The average annual household
income stands at Rs.42,415/- by all sources,
which mainly includes by way of fishing
activity near dam and river (Rs.39,011/-), and
56% of 4,774 households i.e. 2,680 have
stopped migration totally and from the
remaining 400, the migration has been
reduced partially, who otherwise used to
migrate after the harvest of agricultural
crops.

SE PO 10
Success stories of model sea-cage farm
in
Sippikulam
fisher
village,
Thoothukudi district, Tamil Nadu

C. KALIDAS*, L. RANJITH, M. KAVITHA, I. JAGADIS,
P.P. MANOJKUMAR
Tuticorin Research Centre of ICAR- Central Marine Fisheries
Research Institute, Tamilnadu, India; *dascift@gmail.com

S

ippikulam is a coastal village located in
Vilathikulam Taluk, Thoothukudi district.
In this village, marine capture fishery is the
main occupation. Due to the high operational
cost and decline in marine capture fisheries,
now traditional fishers seek alternative livelyhood options in their village. The awareness
of sea-cage farming practices by fisher
groups under the guidance of ICAR-CMFRI
in Mandapam and Rameshwaram coastal
villages in Ramanathapuram district sets a
good example to venture sea-net cage
farming practice in a profitable way. The
interested fisher groups from Sippikulam
village approached ICAR-Tuticorin Research
Centre of CMFRI for the technical guidance
and support in sea net-cage farming
technology (site selection, cage design and
fabrication,
seed
quality assessment,
stocking density, feed, disease management
and cage maintenance aspects) to culture
marine fin-fishes and shell fishes in
participatory mode and to set a model seacage farming fisher village in Thoothukudi
district. This is the first fisher groups to start
sea-net cage grow-out culture of Lobsters
and cobia in Thoothukudi district.

SE PO 11
Economic performance of gillnet fishery
of Maharashtra, India
MANOHARMAYUM SHAYA DEVI, LATHA SHENOY*,
S.K. CHAKRABORTY, K.A. MARTIN XAVIER, SATISH
KAMAT, Y. GLADSTON
ICAR-Central Institute of Fisheries Education (CIFE), Versova,
Mumbai, Maharashtra, India; *lathashenoy@cife.edu.in

M

aharashtra is a major maritime state in
India with six coastal districts. Among
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the coastal districts, Thane is known for the
dominance of gillnetters and absence of
trawlers. Study on economic performance of
gillnet fishery was carried out at Satpati, an
important gillnet landing centre in Thane
during 2014-15. The existing condition of
rapid transformation of fishing sector due to
increase in mechanised craft and its resulting
effects on fish stocks could be controlled by
proper management and use of Low Impact
and Fuel Efficient (LIFE) fishing methods like
gillnetting. Annual and trip-wise economic
performance of single-day and multiday
gillnetters was estimated based on the data
of cost and returns. The cost-benefit ratio for
multiday units (1.96) was higher than singleday units (1.6). The major portion of the
operational cost of multiday gillnetter was
incurred on labour charges followed by
expenses on fuel and food charges. In case
of single-day gillnetter, the fuel charge was
the major contributor of operational cost. The
capital productivity ratio was worked out to
be 0.36 and 0.17 for multiday and single-day
units respectively. Multi-day gillnetters were
more efficient in terms of labour productivity.
The study showed that both multi-day and
single-day gillnetters were economically
viable in terms of its cost benefit ratio and
capital productivity ratio. But single-day
gillnetters were targeting lobsters, which
have a slow growth rate and the
encouragement of this unit may lead to
severe ecological consequences. Results
obtained from the annual economic
performance
indicated
that
multiday
gillnetting would further continue as an
important source of income for the fishers at
Satpati. The study highlighted the importance
of gill net fishing in terms of economic
viability.

SE PO 12
Partial harvesting and use of cost
effective feed as a strategy for reducing
the cost of production and increasing
the profitability for shrimp farmers
K. AMBASANKAR*, J. SYAMADAYAL, K.P.
KUMARAGURU VASAGAM, K.P. SANDEEP, K.
RAMACHANDRAN, P.S. SHYNE ANAND, K.K.
VIJAYAN
ICAR-Central Institute of Brackishwater Aquaculture, 75
Santhome High Road, R.A. Puram, Chennai, Tamil Nadu,
India;*ambasankar@ciba.res.in

T

he Pacific white shrimp, Litopenaeus
vannamei has been introduced way back
in 2009 and the culture of this species in the
state of Kerala has been started only
recently. The delayed adoption of culture in
this state is attributed to the lack required bio
security requirement and farm infrastructure
facilities. In addition, availability of the cost
effective feed to is the main challenge
encountered by the small and marginal
farmers of the state. In this scenario a field
demonstration for culture of P. vannamei was
conducted at a farmer’s pond in kodunagallor
using CIBA developed cost effective feed,
Vannamei Plus. The shrimps were stocked
@24 per square meter. The cost of the
commercial feed available to the farmer was
about Rs.82 per Kg while the cost of feed to
the farmer was Rs.55 per kg. Considering
the limited infrastructure facilities three partial
th
harvests were planned at 94,110 and 117
days of culture. At the end of 117 days of
culture the results showed that shrimps have
attained an average final body weight of 29.5
g with a survival of 87.5%. A total quantity of
3917 kilo gram of shrimp has been harvested
through the three partial harvests with a FCR
of 1.09. The cost of production of shrimp in
this demonstration was Rs.115 per kilo gram,
while the feed cost to produce one kilo gram
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of shrimp was only Rs.60. The cost of
production of shrimp reduced considerably
by Rs.70 per kg of shrimp compared to the
commercial feed. These results showed that
the indigenous vannamei grow-out feed Vannamei Plus developed by CIBA could be
cost-effective and can be an import
substitute to bring down the cost of
production and increase the profitability of
Indian shrimp farmers and could help in
doubling the farmer’s income.

SE PO 13
Improving livelihood of tribal farmers
through implementation of improved
technology interventions in integrated
agri-aquaculture
N.P. SINGH*, K.K. KRISHNANI, N.P. KURADE, D.P.
PATEL, NEERAJ KUMAR, A.L. KAMBLE, M.P.
BRAHMANE, A.V. NIRMALE
ICAR-National Institute of Abiotic Stress Management, Baramati,
Pune, Maharashtra, India; *niamdirector@gmail.com

T

he Nandurbar District is one of the tribal
district of Maharashtra, which offers a
very conducive climate for growing variety of
horticultural and plantation crops. Major field
crops are paddy, kharif and rabi jowar,
bajara,
wheat,
tur,
soybean,
gram,
groundnut, cotton, sugarcane etc. Major fruit
crops are mango, banana, papaya, ber,
custard apple, anolla, guava, chiku,
pomegranate, tamarind etc. The important
vegetables grown in the district are onion,
tomato, brinjal, beans, okra and pumpkin.
The farmers concentrate mainly on crop
production which is subjected to a high
degree of uncertainty in income and
employment to the farmers. In this contest, it
is imperative to evolve suitable strategy for
augmenting the income of a farm. Integration
of various agricultural enterprises viz.,
cropping, animal husbandry, poultry, fishery

and integrated agri-aquaculture have great
potentialities in the agricultural economy. In
this direction, ICAR-NIASM has implemented
improved technology interventions in field
crop, horticulture, livestock, poultry, fisheries
and integrated agri-aquaculture in various
villages of Navapur Tehsil in Nandurbar
District for improving the livelihood of
resource poor farmers as part of Tribal SubPlan (TSP). Field and horticulture crops,
livestock, poultry and fisheries activities not
only provide additional income to the
farmers, but also create employment
opportunities in the rural areas for whole
year. Various training programmes, field
days,
exposure
visits
pertaining
to
technology interventions in rice, sugarcane,
banana, rabi and late kharif onion, kitchen
gardening of dragon fruit, fodder, dairy,
goatery, backyard poultry, fish farming, and
integrated agri-aquaculture were conducted.
Availability of fish seeds from nearby
hatchery was encouraging farmers to adopt
agri-aquaculture. The integration of fish
culture with livestock or cash crops, holds a
considerable potential for augmenting
production of animal protein, generation of
employment opportunities in the rural areas
and
improvement
of
socio-economic
condition of the farmer.

SE PO 14
Impacts of finfish cage culture on
coastal livelihood – A case study from
Kerala, southwest coast of India
K.C. VINEETHA VALSALAN*, A.S. SHARA, P.
VYSAKHAN, V. KRIPA, R. NARAYANKUMAR
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *Vineetha.valsalan@gmail.com

C

age culture of finfish has become a
popular alternate source of livelihood in
Vembanad lake. A targeted study to
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understand the socio-economic status of the
farmers practicing cage culture in Kerala
state, and their resultant economic upliftment
was conducted during 2016. A survey
questionnaire covering personal information
of farmers, farming activities, specific culture
and farm management practices, economics
and problems related to cage farming was
prepared. Details were collected from 36
active farmers of Ernakulum District. The
economic efficiency of cage culture is
presented in the paper. Etroplus suratensis,
Lates calcarifer, and Genetically Improved
Farm Tilapia (GIFT) were the major species
cultured. Among the farmers practicing cage
culture, 94.5% were males and all
respondents were literate. High growth rate
of L. calcarifer and high market price of
E.suratensis made them the most preferred
species for culture practices. Economic
efficiency of two systems, cage stocked with
E. suratensis (CE) and cage stocked with L.
calcarifer (CL) were compared using the
indicators such as net profit, rate of return,
un-discounted benefit to cost (B:C) ratio and
pay-back period. Even though the net profit
is more for CL, undiscounted B:C ratio is
same for both systems (CE=3.38 and
CL=3.39).

SE PO 15
Income enhancement of fishers through
product diversification of Black clam
(Villorita cyprinoides Gray, 1825)
K.H. SREEDEVI*, J.P. JAMES, J. BINDU, S.
SREEJITH, NIKITA GOPAL
ICAR-Central Institute of Fisheries Technology, Matsyapuri,
Kochi, Kerala, India; *sreedevi.harshan@gmail.com

B

lack clam (Villorita cyprinoides), a bivalve
mollusk is a major fishery in the
backwaters, lakes and estuaries of the
Vembanad Lake System of Kerala. It

accounts for 70% of the clam fishery of the
state with a production of 40,298t in the year
2016. Clam meat is highly nutritious and is
an important source of protein, vitamins and
minerals. Traditionally the harvested clams
are boiled and the meat is shucked and sold
as such in the domestic market which is
generally consumed in fried or curry form.
This study carried out under a DST–SEED
funded project was intended to add value to
the clam meat for product diversification,
which in turn could be a source of income for
the clam fisher families. The traditional clam
meat processing was improved through
scientific and hygienic methods like
depuration and steam cooking to improve the
quality and shelf life of the meat as well as
the products from processed clam meat.
Several ready-to-eat products like cutlet,
samosa, bonda, clam rolls and mixture were
prepared and sensory evaluation was done
to assess the overall acceptance of the
product. Through product diversification
fishers can effectively utilize the resource
and can also generate additional income.

SE PO 16
Entrepreneurship
development
in
ornamental fisheries through vocational
training programmer
B.R. HONNANANDA*, H.K. VARDIA
College of Fisheries, Chhattisgarh Kamdhenu Vishwavidyalaya,
Kawardha, Chhattisgarh, India; *honnananda@gmail.com

E

ntrepreneurship
development
programmes in ornamental fisheries is a
less focused area in the country. India's
share in ornamental fish trade is estimated to
be Rs.158.23 lakh which is only 0.008% of
the global trade. The overall domestic trade
in this field crossed 10 crores and is growing
at the rate of 20 percent annually. The
earning potential of this sector has hardly
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been understood and the same is not being
exploited in a technology driven manner.
Considering the relatively simple techniques
involved, this activity has the potential to
create substantial job opportunities. Central
and State governments are promoting skill
development programmes in all sectors to
inculcate the entrepreneurial skills and
increase the employment opportunities to
school dropouts, unemployed youths and
rural women. College of Fisheries, Kawardha
has been registered as a Vocational Training
Programme (VTP) center in fisheries under
Chhattisgarh State Skill Development
Authority (CSSDA). The center is receiving
financial
support
from
District
Skill
Development Authority (DSDA) under
‘Mukhyamantri Kaushalya Vikas Yojana’
(MMKVY) since 2015-16. Unemployed
youths are trained on “Aquarium Fabrication
and Maintenance’ (FSH-102) for a duration
of 360 hours. The trainees were selected
through counseling from different villages in
and around Kawardha (Kabirdham District).
Trainees are given four hours per day
training (2 hours’ theory and 2 hours
practical) on various aspects of ornamental
fisheries such as aquarium fabrication,
identification of common ornamental fishes,
breeding of live bearers and egg layers and
maintenance of aquariums. Evaluation of the
trainees is conducted by CSSDA through
written and oral examination. Successful
trainees
are
awarded
with
training
completion certificates. Further, trainees are
supported in project preparation and
continuous
guidance
for
taking
up
entrepreneurial activities in ornamental
fisheries.

SE PO 17
Entrepreneurial behavior of trapa
growers of Mahakaushal region of

Madhya Pradesh in integrated trapa
cum fish farming
SHASHIKANT MAHAJAN*, SONA DUBEY, RAVENDRA
MISHRA
College of Fishery Science, Nanaji Deshmukh Veterinary
Science University, Adhartal, Jabalpur, Madhya Pradesh,
India; *skmahajan65@gmail.com

T

he Trapa growers who possess good
entrepreneurial ability are likely to
develop a profitable and successful Trapa
cultivation with the integration of fish farming.
In this background, the present research is
conducted with the objective of studying the
Trapa growers’ characteristics that influence
their
entrepreneurial
behavior.
The
characteristics
which
influence
entrepreneurial behavior were grouped into
two, which are intrinsic and extrinsic
characteristics. The influence of intrinsic
characteristics on entrepreneurial behavior
was derived based on the Entrepreneurial
Behavior Index. A bivariate correlation
analysis was conducted to study the
relationship between extrinsic characteristics
and their influence on entrepreneurial
behavior. Among the intrinsic characteristics,
decision making ability followed by
achievement motivation ranked highest with
respect to the Entrepreneurial Behavior
Index and above 50%. The extrinsic
characteristics which had positive and
significant influence on entrepreneurial
behavior were education, social participation,
annual income, credit orientation, market
orientation, cropping intensity, extension
participation, knowledge and adoption. It is
understood from the data that the Trapa
growers are adept with technical aspects of
Trapa farming, which is evident from the
relationship between extrinsic characteristics
and their entrepreneurial behavior. However,
they lack personal skills which are evident
from Entrepreneurial Behavior Index of eight
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intrinsic characteristics other than decision
making ability and achievement motivation.
Hence, it is advised to concentrate on
personal skill development of Trapa growers
while conducting trainings and extension
programmes for increased income and
improved socioeconomic status.

SE PO 18
Involving women in aquaculture – three
decades of CIFA’s contribution
H.K. DE*, G.S. SAHA, A.S. MAHAPATRA, N. PANDA,
U.L. MOHANTY
ICAR-Central Institute of Freshwater Aquaculture,
Kausalyaganga, Bhubaneswar, Odisha, India;
*Himansu.De@icar.gov.in

D

aquaculture, horticulture and livestock
development ( operated in Mayurbhanj,
Keonjhar and Sambalpur districts of Odisha
in a consortia mode in 2009) ; Mainstreaming
gender concerns in freshwater aquaculture
development- an action research, 2012 etc.
A brief account of the transfer of technology
projects that have contributed to women
empowerment is discussed in the article.
Recent years have also witnessed increased
number of women participating in CIFA’s
training programme as well as visiting the
Institute for seeking information on
aquaculture technologies. The authors argue
that appropriate methods in aquaculture
extension
coupled
with
appropriate
technologies can draw rural women towards
aquaculture practice in a sustainable way.

uring
the
last
three
decades,
considerable amount of attention has
been paid by ICAR- Central Institute of
Freshwater Aquaculture (CIFA) towards
socio-economic development of women. A
wide range of aquaculture technologies e.g.,
carp breeding,
seed rearing, composite
culture, ornamental fish breeding and culture,
integrated fish farming etc. have been
popularized
for adoption by women.
Involvement of rural women in aquaculture
production activities have been advocated
for their socio-economic up-liftment and
generation of self-employment. The Institute
has operated several transfer of technology
projects during the last 30 years. While few
projects were exclusively benefitted farm
women others adopted substantial number of
women as beneficiaries. Notable among
these are ‘S&T for Women’ operated during
1987;
Women
in
Aquaculture
(in
collaboration with Xavier Institute of
Management, Bhubaneswar) 1992; Jai
Vigyan National Science and Technology
Mission,
2000;
Sustainable
livelihood
improvement through integrated freshwater

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 472

th

11 IFAF, November 21-24, 2017, Book of Abstracts

FG IN 01
Analysis of national and international
policies and Governance in fish trade
ALAPPAT RAMACHANDRAN*
Vice Chancellor, Kerala University of Fisheries and Ocean
Studies, Panangad, P.O., Kochi, Kerala, India; *vc@kufos.ac.in

F

isheries including aquaculture are an
important source of nutrient food and
income to millions of people worldwide.
World fish production from both capture and
culture reached an all time high of 160 million
tonnes and world per capita fish supply is
now 20 kg with the fast expansion of
aquaculture.
Sustainability
of
aquatic
biodiversity, livelihood security of fishers and
protection of aquatic environment require
effective legislation and good governance.
Etablishment of proper institutions, policies
and processes is fundamental to effective
fisheries governance and trade. Illegal fishing
and poor implementation of various
international,
national
and
regional
regulations are affecting stocks and trade.
Consumer
awareness
on
resource
conservation has also been raised to
encourage the purchase and consumption of
sustainably harvested fish. India is yet to
implement effective management frame work
due to lack of commitments and political
willpower. Trade in fish and fishery products
is also expanding with diversification of
products, processes and markets. Fifty
percent of international trade in fish and fish
products
originates
from
developing
countries. Imports are dominated by a few
large markets like the EU, Japan, USA and
China, whose trade policies have a
significant impact on fisheries trade. Ecolabeling and certification of fish and fish
products are also gaining popularity. The
multilateral trade negations under the
initiatives of WTO have evolved two binding

agreements - the Agreement on SPS
Measures and the Agreement on TBT. The
paper provides an overview of various issues
related to fisheries policies and governance
especially on sustainability, ecosystem
management and trade with emphasis on the
measures
to
regulate
trade
and
harmonization of rules and regulations.

FG IN 02
National policy on marine fisheries,
2017: Stimulating sustainable blue
growth and socio-economic uplift
through improved fisheries governance
in India
YUGRAJ SINGH YADAVA*
Director, Bay of Bengal Programme Inter-Governmental
Organisation, 91, St Mary’s Road, Abhiramapuram, Chennai,
Tamil Nadu, India; *yugraj.yadava@bobpigo.org

T

he last two decades have witnessed a
strategic and renewed focus on the state
of marine fisheries sector worldwide.
Considering the sector as an important
component of ‘Blue Economy’, the focus is
from several angles, such as the move
towards Ecosystem Approach to Fisheries
Management;
elimination
of
IUU;
implementation of the Voluntary Guidelines
on Small-scale Fisheries; meeting the
objectives of the Sustainable Development
Goals by 2030, in particular Goal 14- Life
Under Water; and optimizing the economic
benefits from the fisheries sector. Developed
at this watershed moment, the National
Policy on Marine Fisheries 2017 (NPMF,
2017) of the Government of India proposes a
comprehensive and coherent framework to
take the marine fisheries sector to its next
level in the developmental trajectory. The
policy is comprehensive and proposes a
vision for sustainability to be achieved
through precaution, partnership and the
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principle of subsidiarity. The policy provides
a roadmap for balance growth of the sector,
while keeping the interests of the fishers at
its core. The policy has an implementation
timeline of 10 years. However, the
challenges in the implementation framework
lie in the existing system limitations such as
institutional
inefficacy,
poor
policy
alignments, underdeveloped and underperforming
physical
and
financial
infrastructure,
weak
inter-sectoral
coordination as well as external challenges
posed by the changing climate. The
presentation provides a critique on the
NPMF, 2017 in terms of the emerging
priorities, both national and global and
proposes a set of recommendations for
implementation of the Policy.

FG IN 03
Fisheries trade policy and governance:
Role of EIC
S.K. SAXENA*
Director, Export Inspection Council, Ministry of Commerce &
Industry, Government of India, New Delhi, India;
*director@eicindia.gov.in

T

he export of marine products from India
contributes significantly to export trade
which has grown over the years from 1.2 in
2000 to 5.5 billion US$ in 2016-17. With the
establishment of WTO in 1995 and
implementation of Agreement on SPS
measures, countries all over the world
evolved their regulations for ensuring safety
of sea foods. Export Inspection Council (EIC)
has the distinction of immediately adopting to
the changing world scenario by virtue of
decades of experience in quality assurance
which
was
endorsed
by
European
Commission (EC) in 1995 followed by
recognition of EIC as Competent Authority in
1997 to verify the conditions under which
fishery products are processed and exported

to European Community. In today’s stricter
and dynamic food safety requirements by
importing countries, the role of EIC becomes
quite crucial. It also becomes imperative that
industry develop systems to ensure
compliance. With changing food safety
priorities, it is important that latest analytical
testing facilities are available at vicinity to
provide fast, accurate and reliable results.
The four laboratories which are ISO 17025
accredited located at Chennai, Mumbai,
Kolkata and Kochi are equipped with facilities
for testing marine products as per
international requirements. Some of the key
features of the system established by the
EIC are approval of establishments, HACCP
based assessments, approval of trained
technologists,
traceability
mechanisms,
enforcement control at all stages of
production, three-tier monitoring system to
ensure compliance and Health certification.
In addition, EIC is working towards achieving
self-compliance using digital platforms, which
helps to maintain traceability and expedites
the entire process of certification. EIC has
taken step to harmonise its inspection,
certification and testing procedures with
international standards (ISO 17020 and
17025 as well as Codex standards). EIC also
works with EU, Australia (AQIS), USA
(USFDA), Japan, China and other countries
for certification. It is important that Indian
Seafood Industry and EIC work closely to
understand the changing requirements on
safety of seafood products to ensure
sustainability of Indian seafood trade.

FG OR 01
Trends in production and trade
performance of Indian fishery sector
S.S. GULEDGUDDA*, K.V. BASAVAKUMAR, P.
MANJUNATH, C. PRATHIBHA

University of Agricultural Sciences, Dharwad, Karnataka, India;
*sguledgudda@yahoo.co.in
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T

he present study aims to analyse the
trends
in
production
and
trade
performance of Indian fishery sector based
on secondary data collected from relevant
sources. India has exported marine products
worth of Rs. 35834.4 crore with compound
annual growth rate of 12.21% per year
(2016-17). India has produced 48,43,388
tonnes of total fish of which inland fish
production accounts for lion’s share followed
by marine fish which make India to stood at
second position with 5.23% share (2015) in
global production after China. During 201516, fisheries exports contributing 2.38% to
total country’s exports and 23.22% to the
agricultural exports in terms of value. Frozen
shrimp accounted for 65.89% of the export
earnings followed by Frozen Fin Fish
(11.38%), Frozen Cuttlefish (5.38%) and
Frozen Squid (5.31%). US (26.41%) is the
prime geographic destination followed by
South East Asia (25.78%), European Union
(20.08%) and Japan (9.09%) for Indian
marine food products (2015-16) in terms of
value. Among major marine products
exported from India, the chilled items have
registered higher CAGR of 16.67% per year
and instability index of 32.15% followed by
dried items (15.23% per year and 33.52%),
live items (6.89% per year and 18.68%) and
frozen Shrimp (5.84% per year and 24.43%).
Among all the exporting countries, South
East Asia has highest growth rate and
instability index. The results suggested that
the performance of marine products exports
from India were associated with high rates of
instability indicating greater inter-year
fluctuations in the quantity, rupee value and
US$ millions exported. Awareness about
global quality and safety standards,
increased production of most demanded fish,
diversification of aquaculture species, quality
control measures and development of
infrastructure facilities for production of value

added fishery items are expected to help in
earning larger foreign exchange.

FG OR 02
ReValue project – Improved resource
utilization in the Indo-European fish
value chains
MAITRI THAKUR*, RASA SLIZYTE, KRISTINA WIDELL
SINTEF Ocean, Trondheim, Norway; *maitri.thakur@sintef.no

R

eValue is a three year INNO-INDIGO
EraNet project with partners from
Norway, Spain and India that that will
contribute to achieving the SDG target on
food losses reduction, by developing
innovative technologies for surimi industry,
namely reducing losses by improved cold
chain management and efficient conversion
of rest raw materials (RRM) and wash water
(WW) into value added protein and oil
ingredients for food and feed applications.
Globally, fish losses account for 16 million
tonnes/year, out of which the Surimi industry
is responsible for more than 3.5%. To use
these RRM into value added ingredients for
food
and
feed
applications,
proper
management is required to preserve their
quality. Because of the high content of
proteins,
lipids
and
other
valuable
compounds, these RRM are highly valuable
from a nutritional, environmental and socioeconomic point of view. The project running
from 2017 to 2020 will a) propose concepts
for efficient supply chain logistics, cold chain
management
and
climate
friendly
refrigeration
technologies
for
optimal
handling and storage of the fish resources
and RRM to maintain their quality, b)
increase the efficiency, profitability and
environmental sustainability of the European
and Indian marine processing industry by
valorisation of surimi processing RRM and
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WW into high added value protein and lipid
ingredients, c) evaluate the functionality of
derived protein and oil ingredients as food
and feed components, d) build a basis for
joint market exploitation for Europe and India
for safe and nutritional ingredients for food
and feed applications and f) establish a
sustainable partnership between ReValue
partners and other relevant stakeholders
from Europe and India working in the field of
Bio economy. A high market and economic
impact
will
be
achieved
through
strengthening the competitiveness of the
industrial partners in the target market
sectors. This presentation will provide an
introduction to the project and share some
preliminary results.

FG OR 03
Qualitative risk assessment of shrimp
trawl fisheries of north Andhra Pradesh
MUKTHA MENON*, SHUBHADEEP GHOSH, INDIRA
DIVIPALA, F. JASMIN
Visakhapatnam Regional Centre of ICAR-Central Marine
Fisheries Research Institute, Visakhapatnam, Andhra Pradesh,
India; *muktha.menon@icar.gov.in

A

qualitative risk assessment of the shrimp
trawl fishery of north Andhra Pradesh
was attempted in this study. The qualitative
risk assessment methodology is part of the
Ecosystem Based Fisheries Management
(EBFM) system and is used to prioritize
issues
affecting
any
fishery.
This
methodology ascertains the risk of issues
related to target species, bycatch species,
habitat,
ecosystem,
community
and
governance on attaining the objectives of the
fishery. In this study, the issues pertaining to
the target species, bycatch species, habitat,
ecosystem, community, governance and
external factors affecting the shrimp trawl
fishery of north Andhra Pradesh were listed

and a risk was assigned to each category.
Risk was calculated as the product of
Consequence (level of impact) (scores 0 to
4) and likelihood of the consequence on
each category (scores 4 to 0). For each
category the risk scores could fall into 4
levels, ranging from 0 (negligible risk) to 16
(major risk). Issues with higher risk values
need frequent and detailed reporting and
management actions. The results indicated
that of the 29 issues to which risk values
were assigned, 8 were in the “High risk”
category. These issues included part of the
target species for which local depletions are
occurring, bycatch species, livelihood and
external factors like fuel. Of the target
species, Metapenaeus monoceros, Penaeus
monodon and Portunus sanguinolentus fell
into the high risk category. Cephalopods and
elasmobranchs fell into the high risk category
among bycatch. Livelihood of fishermen and
crew and livelihood of fish vendors were the
high risk issues under human well-being. The
high risk issues necessitate the adoption of
detailed management plans and strategies.
The risk assessment methodology is an
effective tool to prioritize the issues related to
any fishery and can be an effective
management tool for tropical fisheries.

FG OR 04
Estimation of input cost of marine
fishery in India
R. NARAYANAKUMAR1*, SHYAM.S. SALIM1,N.
ASWATHY1, R. GEETHA2, B. JOHNSON1, M. KOYA1,
S. RAMKUMAR1
1

Central Marine Fisheries Research Institute, Kochi, Kerala,
India; 2Central Institute of Brakcishwater Aquaculture, Chennai,
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F

isheries sector in India is an important
segment of the Indian economy, which
serves as important sources of income,
employment, food, nutritional & livelihood
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security and foreign exchange earnings. The
sector supports the livelihood of about 14
million people and has gradually transformed
from subsistence fishing to the status of a
multicrore industry during the last seven
decades. The sector contributed 0.83% to
India’s GDP besides earning foreign
exchange of Rs.37, 890 crores (2016-17).
The increasing number of fishing crafts and
declining catch per unit effort in the sector
has resulted in comparatively uneconomical
operation of the fishing fleet, even forcing a
few fishers out of the business. At this
juncture
to
assess
the
economic
performance of the fishing fleet and its value
addition an attempt was made to estimate
the costing of input and value addition to the
sector. The study was conducted at 33
landing centres selected across the ten
maritime
states
and
the
economic
performance
of
selected
craft-gear
combinations was assessed. The results
indicated that the average input-output ratio
at national level was 0.30, which ranged from
0.16 in Goa to 0.47 in Karnataka. The
variation in the ratio was mainly due to high
value species like prawns, seer fish,
pomfrets and related species. Analysis of the
input share across the fishing methods
indicated that fuel cost shared about 82 % of
the total costs followed by ice cost (7.55%),
auction charges (3.03%), food charges
(1.96%), jetty rent (1.16%), water charges
and others (4.79%).
The centre-wise
economic performance of fishing methods
and profitability ratios were also worked out.
The average capital productivity across the
sectors worked out to 0.63. Critical inputs like
fuel and the share of high value species in
the catch composition determined the
profitability of the operations. The study
advocated the need for optimum utilization of
critical inputs.

FG OR 05
Lessons from innovative fish marketing
practices of Kombuthurai fishing
village, Thoothukudi
T. UMAMAHESWARI, G. SUGUMAR*, B.
SUNDARAMOORTHY, P. JAWAHAR
Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India;
*deanfcrituy@nfu.ac.in

K

ombuthurai is a traditional fishing village
o
N
and
Long.
(Lat.
8 34’50.49"
o
78 08’12.91" E) characterized by adoption of
cent per cent line fishing operation in
Thoothukudi district of Tamil Nadu. A total of
87 fishermen were randomly selected and
the primary data was collected using a pretested survey schedule. The socio-economic
profile of fishers in Kombuthurai fishing
village revealed that the average age and
fishing experience of the fishermen was
about 40.10 years and 18.68 years,
respectively and the literacy level was found
very low. While the data on family
expenditure accounted to 93% of the total
expenditure, the rest (7%) was spent on
welfare and village administration. A
distinctive marketing system is being
practiced by the fishermen of Kombuthurai
which involve segregation of fishes specieswise and auctioning on per-kg-basis and
finally selling on weight-basis. Five fishermen
associations (sangams) are in operation,
among which three operate under a
registered society (TMSSS) and the rest on
their own. Crew share pattern (4 or 5: 2: 1) of
Kombuthurai fishing village was well defined.
The results on extent of adoption of hygienic
practices concluded that the overall adoption
index was found as 2.82 ± 0.13 with
coefficient of variation of 5.54%.The total
returns were estimated at Rs.1054.22 lakhs
from total landings of 428.50 tonnes with
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Rs.3.42 lakhs as profit per fisherman. It was
seen thatthe average price of different
varieties of fishes marketed at Kombuthurai
depicted an advantage to the fishermen on
account of grading practices. Segregating
the fish catch species-wise and auctioning on
weight basis through fishermen associations,
combined with proper market information
would definitely result in maximizing income
to the fishermen and minimizing exploitation
by the middlemen. The well managed
marketing practices of Kombuthurai could
serve as a model for adoption by other
fishing villages to benefit the fishermen.

FG OR 06
Governance of shrimp farming sector in
India – Some Insights
I. SIVARAMAN1*, M. KRISHNAN2 , P.S. ANANTHAN3
1

ICAR-Central Institute of Freshwater Aquaculture,
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I

ndian shrimp farming sector is governed by
multiplicity of institutional stakeholders.
Effective
governance
depends
on
institutional arrangements and committed
implementation among others. The present
institutional framework of shrimp farming in
India was analysed in comparison with one
of the leading and successful shrimp farming
country Thailand. Critical analysis revealed
lack of convergence among activities of
Ministry of Agriculture (CAA/ICAR) and
Ministry of Commerce (MPEDA), where
parallel initiatives are taken by agencies of
both Ministries, as a key limiting factor in
furthering sustainable shrimp farming. On the
other hand, the state fisheries departments
are constrained by lack of sufficient
manpower to monitor and implement the vital
regulatory measures mandated by Coastal

Authority Act. Poor implementation of the
regulatory provisions on the field is leading to
uncontrolled
expansion
compromising
environmental and social sustainability. The
analysis also underscored the widening gap
between legislative-regulatory framework
and the field reality. Further, an examination
of the institutional mechanism in Thailand
revealed that, unlike India, a single agency is
vested with the responsibility of both
regulation as well as developmental
activities. For instance, this has made
implementation of globally accepted selfcertification standards a success story in
Thailand that has helped the country in
reviving shrimp farming sector and making it
more competitive. With insights from the
study, we propose that India has to rejig its
institutional structure to evolve a unified and
efficient agency to translate the goal of
sustainable aquaculture development a field
reality.

FG OR 07
Planning resilience in climate change
marine hotspots in Kerala, India
SHYAM S. SALIM*, R.NARAYANAKUMAR, M.
RAMEES RAHMAN, P.K. SAFEENA
ICAR-Central Marine Fisheries Research Institute, Kochi, Kerala
India; *shyam@icar@gmail.com

C

limate change, the most debated natural
phenomenon across the globe urges the
governments to plan, develop and implement
appropriate adaptation-mitigation strategies.
The coastal regions being the transition zone
between the lithosphere and hydrosphere
are prone to more impacts than the other
zones. Climate change hot spots –can be
defined as the ‘live labs’ where the
manifestations of the climate change impacts
are observed “first”. The climate change has
multidimensional impacts on environment,
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fishery, social, economic and development
drivers. The South west India has been
recognised as one among the twenty-four hot
spot regions identified globally. The present
paper assessed the climate change
vulnerability of over 800 fisher households in
two major fishing villages of Kerala from the
south west hotspot regions of India.
Exposure (E), Sensitivity (S) and Adaptive
Capacity (AC) are the pertinent factors that
determine the vulnerability of households
which were taken using a structured
household questionnaire. 198 indicators
were identified in the construction of
vulnerability indices using indicators which
included 37 on sensitivity, 36 on exposure
and 125 on adaptive capacity. The coastal
population on their vulnerability scores were
categorised into low, moderate, high and
very high based on score values for which
geo-spatial analysis was done. The results
revealed that majority of fisher households in
both villages were highly vulnerable to
climate change which is a major cause of
concern. The overall vulnerability of the
regions was assessed and the analysis
revealed that the southernmost village of
Kerala was more vulnerable when compared
to the Northern portion. The study portrays
the bottom up planning process in
association with the Local Self Government
(LSG) in developing Climate Resilient Village
Adaptation and Mitigation Plans (CReVAMP)
in ensuring green fishing leading to minimal
carbon emissions and in providing alternate
livelihood for the fishers under the climate
change regime.

FG OR 08
Support to fisheries extension in India:
Insights on public expenditure
V.K. SAJESH1*, A. SURESH2, A.K. MOHANTY1, S.
ASHALETHA1, M.V. SAJEEV1, K.REJULA1
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E

xtension has significant role in diffusion
of
technology
information
and
conveyance of policy goals to major
stakeholders. Role performance of extension
system depends on the policy support with
respect to financial outlay and human
resource. A strong extension system is
needed to address the various issues facing
Indian fisheries sector like overexploitation of
resources, consequences of climate change,
quality and food safety concerns and
livelihood
vulnerability
of
traditional
fishermen. A look at the trends in
expenditure (Centre plus State governments)
on fisheries extension from 1972-73 to 201011 pointed out that the steady rise in
expenditure on extension was reversed in
the early 1990s. It and began recovering only
after 2004-05. Between 1995-96 and 200405, real extension expenditure in fisheries
sectors witnessed a higher rate of growth,
but that could be attributed to lower base
values. However, there was a spurt in growth
of extension expenditure during 2005-06 to
2010-11. In the last one decade (2005-06 to
2015-16),
growth
rate
in
extension
expenditure (Centre plus State governments)
in fisheries sector was found to be 3.49%.
Central government expenditure has shown
a negative trend (-2.94%) during the last
decade, while expenditure by states and UTs
have shown positive trend (6.18%). Growth
rate was found to be higher (7.65%), when
coastal states considered separately. Given
the importance of fisheries sector in the
Indian economy and inevitability of a vibrant
extension system, the expenditure on
extension needs to be enhanced. This paper
discusses the importance of fisheries
extension in India and pattern of expenditure
on it.
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FG OR 10

Determinants of consumers’ fish
purchasing behavior in Kerala using
conjoint analysis

Improving
the
effectiveness
of
research-extension (R-E) linkages at
district level: A framework and
application to aquaculture in Khordha,
Odisha

P. JEYANTHI1*, NIKITA GOPAL1, SHYAM S. SALIM2,
LATHA C. BASTIN3, LALY C. JOHN3, K. JESSY
THOMAS3
1
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C

onsumer preference is a subjective
criteria influenced by a combination of
three factors viz., marketing (price, brand,
supply, demand), psychology (social and
cultural aspects) and senses (tastes,
hygiene, safety etc.). Consumers are the last
node in the supply chain and are today
increasingly aware about hygiene, safety and
nutrition of food, including fish. In the present
study, the determinants of consumer
preference on fish purchasing behavior were
assessed using conjoint analysis in selected
coastal and land locked regions in Kerala.
From the study, it was found that more than
70% of the fish eating respondents
consumed fresh fish on a daily basis. Based
on the part-worth utilities, the relative
importance of fish purchasing behavior was
determined using conjoint analysis. Results
revealed that, in coastal districts, the type of
fish species, form, appearance, convenience
and size were the determinants of consumer
preference. While, the same in land locked
regions were availability, form (fresh or
others), income and appearance.

P.N. ANANTH1*, J.K. SUNDARAY2, S.C. BABU3
1

Krishi KrishiVigyan Kendra-Khordha, Odisha, India; 2ICARCentral Institute of Freshwater Aquaculture; Bhubaneswar,
Odisha, India; 3International Food Policy Research Institute,
Washington DC, USA; *ananthkvk100@gmail.com

I

nnovation pathways are central to the study
of Research-Extension (R-E) linkages in
developing countries like India. Effective R-E
linkages can lead to greater better translation
of
innovations,
practices,
protocols,
information, knowledge and skill in to farm
level productivity. Yet, research-extension
linkages continue to be weak. In Indian
agriculture
and
allied
sectors
like
aquaculture, while the needed structures and
institutions may exist, policy and institutional
innovations are needed at various levels for
improving the effectives of R-E linkages. In
this paper, we analyse the district level
issues, constraints and challenges in
improving aquaculture R-E linkages using a
case study of Khordha district in the state of
Odisha. Developing a theoretical framework
for analysing R-E linages, the paper applies
primary and secondary data from the district
level research and extension agencies to
study various patterns of R-E linkages. Five
patterns of R-E linkage were classified to
analyse the factors and indicators of linkage
forms, and constraints perceived by
stakeholders in the process of researchextension linkage. An array of actors and
players contribute to R-E linkage and their
internal coordination is a crucial factor in
determining the adoption of innovations
among fish farmers. The study results show
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that unequal organizations in status drive the
district level R-E linkages and the linkages
operate
according
to
a
top-down
management approach. The paper identifies
policy shifts needed to remove the capacity
and coordination constraints to strengthen
the platforms that can contribute to improved
efficiency and effectiveness of R-E linkages.

FG OR 11
ASEAN FTA and beyond- Impact on
fisheries sector
SANGEETHA K. PRATHAP*
School of Management Studies, CUSAT, Kochi, Kerala, India;
*sangeethakprathap@gmail.com

T

he ASEAN pact with India, kick started in
2010, promotes reduction of tariffs to
selected commodities, delineated in phases
to be achieved no later than 2023. Fisheries,
claiming a share of a little more than 1% of
GDP of the country, contribute to forex
earnings,
employment
and
nutritional
requirements of the commons. However,
population dependent on this sector is
characterized
by
socio
economic
backwardness due to interplay of multitude of
factors including uncertainty in earnings,
declining productivity, inter and intra sectoral
disparity. Tariff reduction resulting in
promotion of imports of fish to the country
poses significant threat to producer in terms
of competition by low priced imports
facilitated
by
comparative
economic
advantage of production in countries like
Vietnam. That the domestic market in India
absorbs more than 70% of total fish
production (in value terms) for both
consumptive and non consumptive uses,
underscores the market potential of the
country. This presents an opportunity for the
ASEAN countries in view of reduction of
markets in the West due to economic

slowdown. However, imports for re-exports
presents an opportunity for additional
employment generation and earnings in
export processing sector particularly in
Kerala. However caution should be exercised
to have stringent quality control measures
and surveillance to avoid lower quality
products being dumped into price sensitive
Indian markets. Therefore the agreement
calls for strict enforcement of SPS, TBT and
anti dumping legislations which would act as
barriers to trade in lieu of lifting off the
tariffs.In this backdrop, this paper proposes
to review present pattern of trade of marine
products with ASEAN and discusses the
possible threats to the country poised by
competition from South East Asian nations.
This paper reviews the pre-FTA situation in
fisheries sector and the post agreement
trade; whether predictors through economic
modelling are proved right or wrong.

FG OR 12
Marine
fisheries
management
paradigms in India: Are we on the right
track?
C. RAMACHANDRAN*, R. NARAYANAKUMAR, P.
SHINOJ
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *ramchandrancnair@gmail.com

R

ecent instances of stock decline reported
from south west coast of India has
brought the topic of fisheries management
and governance into wider discourse among
the stakeholder constituency including the
media.
Latched
on
the
political
mobilizations,
post
the
Meenakumari
committee report, the discourse has thrown
open very interesting issues and posers.
Crisis-driven responses like the cogovernance
initiative
in
Kerala
(Ramachandran and Mohamed,2015) have
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kindled a new interest in consensus-based
decision making in the realms of both praxis
and policy. Given the threat to the livelihood
security posed by the stock fluctuations It is
but natural that the ensuing conversations
among the varied stakeholders become
highlycontested and polarized. Some of the
pertinent questions being raised are a) Is
there overfishing in our waters or Is our
ocean ecosystem under noticeable stress?
b) Is there overcapacity in the harvesting
sector? c) How to reconcile rights based
approaches
with
CPR
issues?
d)
Jurisprudence on resources beyond the
Territorial waters visa vis central-state
responsibility, e) how to resolve the
research-management
disconnect?
f)
desirability of market-based measures
mooted by non -state entities, g) validation of
the fisheries management tool box h) role of
social sciences andi) How well are we
managing our fisheries? These concerns do
reveal the complexity or wickedness of the
problem on the one hand and the
inscrutability of the solutions on the other.
Nevertheless, we argue that the scientific
uncertainty surrounding the moot points vis a
vis the political expediency can no longer be
cocooned under a call for the precautionary
approach. It is here that this paper makes
an in-depth historical and reflexive analysis
on the various epistemological as well as
ontological issues in fisheries management
and governance in India and offers
navigational clues for the way forward.

FG OR 13
Strategy to cope with impact of climatic
change on inland aquaculture
RAMAN KUMAR TRIVEDI*, SOURABH KUMAR
DUBEY
Department of Aquatic Environment Management, Faculty of
Fishery Sciences, West Bengal University of Animal and Fishery

Sciences, Kolkata, West Bengal, India;
*trivediraman62@gmail.com

F

ishery in India is a very important
economic activity and a flourishing sector
with varied resources and potentials. The
vibrancy of this sector can be visualized 11
fold increase that India achieved in fish
production in just six decades, i.e. from 0.75
million tonnes in 1950-51 to 10.79 million
metric tonnes in 2015-16. India is the second
largest fish producer in the world after China
and in 2014; India produced 4.39 million
tonnes farmed food fish from the inland
sector (FAO, 2016). Climate change is
expected to impact extensively across
ecosystems and societies.
Livelihood
options and food supplies, including fisheries
and aquaculture sector are under threat due
to climatic pressure. In recent years, climate
variability manifested by rise of sea level,
increased incidence of flood, drought,
tropical cyclones and increasing water stress
have adversely affected the aquatic
ecosystems,
fisheries
and
livelihood.
Although resource-dependent communities
have taken many coping measures and
adapted strategies from past experiences,
projected climate change poses multiple
additional risks to fishery and aquaculture
that might limit the effectiveness of past
adaptive strategies. A multidimensional and
holistic adaptation approach may help to
reduce the impacts of climatic variability on
inland aquaculture sector. The farmers are
currently tackling the problems through shortterm coping measures which need scientific
improvements to give long-term relieve to the
farmers. This is possible through formulation
of climate resilient adaptation strategies that
will reduce the adverse consequences, and
increases the positive consequences. The
paper discusses some of these strategies
based on the work carried in the climatic
vulnerable Sundarban area of West Bengal,
India.
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Harvest
strategies
incorporating
minimum legal size in a mixed-species
fishery along eastern Arabian Sea

Demarcation of highly stressed zones
(HSZ): A National framework for
evidence-based
conservation
of
ecologically sensitive areas (ESA) in
coastal India

PRATHIBHA ROHIT*, GEETHA SASIKUMAR, A.P.
DINESHBABU, SUJITHA THOMAS, K. RAJESH, G.B.
PURUSHOTTAMA, DIVYA VISWAMBARAN, G.D.
NATARAJA
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India;* rohitprathi@yahoo.co.in

T

he coastal waters of Eastern Arabian
Sea, bordering the west coast of India
supports mixed-species fishery primarily by
mechanised and motorised fishing fleets.
The direct effect of multi-gear fisheries on
tropical marine ecosystem is the increase in
fishing mortality rate among target and notarget
resources.
Regional
fishery
management plans are therefore vital for
sustainable utilization of the fishery
resources. Harvest strategies incorporating
minimum legal size (MLS) is an input control
measures applied in fishery management. In
this study, the MLS for major marine fish
stocks in commercial fishing grounds along
eastern Arabian Sea from north Kerala to
south Maharashtra is proposed as an input
control measure. Harvest control size limits
set at minimum length at first maturity (Lm50%)
allow individual fish to spawn at least once
before capture. However, the criteria for
setting the MLS also considered the growth
strategy
of
the
species,
economic
importance, major fishing gear targeting the
resource, the minimum size at maturity and
r/k-selection
strategies.
Such
harvest
strategies based on MLS for optimising
harvest from mixed-species fisheries was
also evaluated based on the species
composition, juvenile
abundance
and
seasonality.

P. KRISHNAN, R. PURVAJA, R. RAMESH*
National Centre for Sustainable Coastal Management, Ministry
of Environment, Forest and Climate Change, Govt. of India,
Anna University Campus, Guindy, Chennai, Tamil Nadu, India;
*ramesh_au@yahoo.com

I

ndia has a legacy of enacting proactive and
progressive legislations for environment
management and biodiversity conservation.
The Coastal Regulation Zone (CRZ)
Notification, 2011 under the Environment
Protection Act, 1986 classifies the coastal
ecosystems
(coral
reefs,
mangroves,
seagrass, salt marshes); geo-morphological
features (eg. sand dunes); animal habitats
(eg. turtle nesting sites) and other areas (eg.
archaeological & heritage sites) as
Ecologically Sensitive Areas (ESAs). India
has a long coastline dotted with ecologically
sensitive areas viz., mangroves (5400sq.km),
coral reefs (1400 sq.km), salt marsh (465
sq.km) and seagrass (516 sq.km). Under this
study, the coastal ecosystems along the
entire coastal India including two island
territorieswere mapped using remote sensing
and GIS and demarcated into 744
contiguous patches. The criteria for
determining the sensitivity of coastal
ecosystems
and
a
framework
was
determining the threshold for identifying the
highly stressed zones (HSZ) within the ESAs
were developed through a review and
national consultation. We propose a decision
tool for identifying HSZs based on systematic
assessment of the conservation value and
development pressure in a two-dimensional
matrix, thus aiding in planning location-
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specific interventions for conservation and
management. The framework would aid in
evidence-based conservation of the sensitive
ecosystems and alsoin meeting the Aichi
biodiversity targets and National Biodiversity
Targets.

FG PO 01
Seafood preferences of consumers in
Belgium, Spain and Italy to understand
the needs of the market
NASHILA RAHMANIYA*, N. MINI SEKHARAN
School of Industrial Fisheries, Cochin University of Science and
Technology, Kochi, Kerala, India; *nashilar@gmail.com

F

ish is an important element of the
Mediterranean diet and also a part of the
traditional European diet. Belgium, Spain and
Italy are the major export destinations in
Europe in terms of value and in terms of
Quantity from India. Surveying the seafood
consumers in the market will help the country
to identify the seafood needs and
expectations of the consumers in these
countries. Information was collected from the
consumers
through
a
structured
questionnaire. Consumers were asked to
rank their preference of seafood type. The
main types of seafood categorised in the
questionnaire were fish, shrimp, mussels,
crab, lobster, squid and cuttle fish. Data from
294 respondents belonging to Belgium (148),
Spain (87), and Italy (59) was collected. The
data was collected from Brussels seafood
expo 2015. The scores of the mean ranks in
the three countries were compared using
profile analysis with SPSS. In the profile
chart data points of Belgium and Mussels are
closers indicating that consumers in Belgium
have a closer affinity towards mussels.
Spanish respondents are closely associated
with lobster and cuttle fish while Italian
respondents show a closer association with

Crab. It can be concluded that Belgian
respondents of the sample have more
preference towards mussels than Spanish
and Italian respondents. The Spanish people
have more liking for lobster and cuttle fish
than Italian and Belgian respondents. Italians
show a greater preference for crab than the
respondents from the remaining two
countries. These results are significant for
the marketers and producers of the seafood
Industry to help plan efficient marketing
strategies
and
build
new
business
opportunities.
Exporting seafood on the
basis of preferences will fetch more value
and for the country.

FG PO 02
Market linkages and benefit sharing in
marine fisheries sector of Karnataka
K.M. RAJESH1*, N. ASWATHY2, DIVYA
VISWAMBHARAN1, PRATHIBHA ROHIT1
1

Mangalore Research Centre of ICAR-Central Marine Fisheries
Research Institute, PB No. 244, Hoige Bazar, Mangalore,
Karnataka, India; 2ICAR-Central Marine Fisheries Research
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T

he market linkages and access benefit
share of ten selected fishery resources
(oil sardine, Indian mackerel, seerfish, tunas,
pomfrets, ribbonfish, threadfin breams,
bigeyes, lizardfish, rock cods, shrimps and
squids) from Manglore, Malpe and Karwar
landing centres were studied during 2016-17.
Secondary data on species wise catch of
marine fishes was collected from CMFRI.
The marketing channels for the selected
species of fish, primary data on catch share
among different stakeholders and quantum
of catch traded by them were estimated
based on landings data and catch share by
various
intermediaries.
The
selected
resources accounted 57%, 62% and 75% of
total catch landed at Mangalore, Malpe and
Karwar respectively. The gross value
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realized for these resources was more at
Malpe (2,066 crores) compared to Mangalore
(1,681 crores) and Karwar (174 crores). The
net profit realized by the stakeholders
amounts to Rs. 1,177 crores, 1,261 crores,
121 crores for Mangalore, Malpe and Karwar
landing centres respectively. Maximum
benefit share was taken by the boat owners
and it was estimated at 712 crores (64.1%,
Mangalore), 758 crores (60.1%, Malpe) and
79 crores (65.31%, Karwar). The owners of
the fish processing plants received 12.5%
(147 crores), 15.5% (195.6 crores) and 4.5%
(5.2 crores) of the total benefit respectively
from Mangalore, Malpe and Karwar landing
centres. Traders from other states received
138 crores (11.8%), 123 crores (9.78%) and
14.9 crores (12.3%) of the total benefit
generated in Mangalore, Malpe and Karwar
landing centres, respectively. Local traders
including whole sale and retail marketers,
head loaders, cycle vendors, two wheelers
and auto vendors shared 11.7% (137.8
crores), 11.4% (143.8 crores) and 14.9% (18
crores) respectively from Mangalore, Malpe
and Karwar landing centres. Fish meal plants
share from landing centres of Mangalore was
0.09% (1.11 crores), Malpe 0.08% (0.99
crores) and Karwar 3.4% (4.12 crores).

FG PO 03
Market potentiality of boal and giant
river catfish at Harike Pattan, district –
Tarn Taran (Punjab) India
SYED SHABIH HASSAN*
College of Fisheries, Guru AngadDev Veterinary and Animal
Sciences University, Ludhiana, Punjab, India;
*fish_ab@rediffmail.com

Pattan is known for Ramsar site
Harike
wetland where barrage was constructed

catch variety of finfishes for sustenance. The
commercially important Boal& Giant river
catfish
(Wallago
attu
&
Aorichthys
seenghala) known as ‘Malli’, & ‘Singhara’ in
local parlance are used for household
consumption, festivals, marriages and party’s
which was recorded to be high during winter.
The retail price of fish meat of different fish
species has risen in recent years due to
fishing
restrictions,
dwindling
water
resources and higher demand. Retailers tend
to find that Boal & Giant river catfish
fillets/sticks priced above Rs 600/- per
kilogram are not accessible by consumer.
The price resistance, particularly for meat of
riverine fishes has become a marketing
challenge due to processing, preservation,
packing
and
quality
management
consideration and also as more consumer
are in lower income bracket. Potentiality of
Boal & Giant river catfish was monitored in
local fish market and an assessment was
made on its quality, marketing process and
daily marketing transaction in Harike Pattan.
The
whole
marketing
process
was
characterized through the protocol ‘Private
Distribution System’ and segregating a year
into quarterly interval. Seller in market
procured fishes either by purchasing from
fishermen or middlemen or fishermen himself
brought their catch in the market by fishing
from existing water bodies. The selling of
commercially important Boal & Giant river
catfish and their fillets/sticks portion was
found to vary significantly throughout the
year. Here variation in availability of these
fishes was recognized as the main reason
about price variation. So, sustainable
fisheries of commercially important species
are needed to overcome the fluctuation in
availability and price and to make a flexible
steady marketing process.

over the confluence of River Satluj and Beas.
Fishermen depend on these water bodies to
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FG PO 04
Impact of fishery co-operatives and
their performance: A study in Kerala
and Tamil Nadu
NIKITA GOPAL1*, ARATHY ASHOK2, P. JEYANTHI1, V.
CHANDRASEKHAR1

high impact in Kerala, while in Tamil Nadu,
the impact was moderate (access to
institutions and management) and low
(production, profit and livelihood). A cooperatives
performance
index
(CPI)
developed revealed that most of the 17
Societies studied were still in the growth
phase, either early or mid-transition stages.

1

ICAR-Central institute of Fisheries Technology, Kochi, Kerala,
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F

isheries cooperatives have been a
source of collective action for change and
development in fishing communities. They
have helped in bringing several government
schemes to the fishers and aided in meeting
credit and marketing requirements and can
play a significant role if effectively managed.
This paper presents findings of a study
undertaken in Kerala and Tamil Nadu in the
year 2016 under a project funded by the
NABARD to study fisheries cooperatives.
About 888 respondents from 17 primary
fishermen cooperatives were covered under
the study.On an average the respondents
had been members of the Societies for about
16 years in Kerala and 24 years in Tamil
Nadu. The total number of beneficiaries
reached from the time of inception of the
selected societies ranged from 513 to 2864
in Kerala and between 832 and 20465 in
Tamil Nadu. Respondents who were
members
of
Fishermen
Cooperative
Societies in Kerala respondents agreed that
the activities undertaken by the societies had
impacted access to institutions (85.79%),
production
(76.70%),
profit
(73.26%),
management (62.48%) and livelihood
(52.91%). In Tamil Nadu, the figures ranged
from 53.82% for management to a low of
35.87% for livelihoods. Based on the
classification of selected impact indicators as
high (>70), moderate (50 -70) and low impact
(<50), it was observed that all indicators had

FG PO 05
Value chain analysis of farmed shrimp
sector in Tamil Nadu
T. UMAMAHESWARI*, M. RAJAKUMAR, R.
SANTHAKUMAR, G. SUGUMAR, A. ANUJA
Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India;
*t_umaselvam@yahoo.co.in

S

hrimp farming in India has grown
considerably and has emerged as a
major commercial enterprise owing to the
introduction of Specific Pathogen Free (SPF)
Shrimp Penaeus vannamei. The complexity
and limited transparency of the shrimp value
chain make it difficult for buyers to take
action on cost optimization A study on value
chain analysis of farmed shrimp sector in
Tamil Nadu was carried out with the
objectives of analyzing different input market
channels, inbound and outbound logistics,
Value Chain Management (VCM) practices
being adopted in shrimp farming, key
challenges and finally to suggest a cost
effective value chain model for shrimp
farmers. Out of 13 coastal districts in Tamil
Nadu, four districts namely Nagapattinam,
Thanjavur,
Ramanathapuram,
and
Cuddalore were selected. From each district,
50 shrimp farmers registered with Coastal
Aquaculture Authority (CAA) were selected
randomly.
The
socio-economic
characteristics of the shrimp farmers
revealed that the maximum educational level
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was higher secondary and the mean farming
experience was 13 years. The average
annual yield/ha and annual income/ha were
estimated at 7.42 tonnes and 64.23 lakhs,
respectively. The overall distribution of
inbound logistics revealed that almost all the
inputs were transported through trucks, auto
rickshaws and motor cycles and stored. The
overall farm gate price was estimated at Rs.
433.70/kg. Among the VCM practices, feed
and feeding management contributed the
highest (42.95%). The results of regression
model (performed on cost contribution of
value chain processes to final price) and
factor analysis (frequency of performing VCM
processes) concluded that the shrimp
farmers were regularly performing the VCM
operations such as feed and feeding
management, energy usage, application of
probiotics, chemicals and minerals, check
tray monitoring and sampling. Alternatively,
the shrimp farmers were poorly performing
the VCM processes of waste water
management, disinfection protocol, disease
management and water quality management.

FG PO 06
Valuation of marine fish landings in
India: An empirical analysis
SHYAM, S. SALIM*, R. NARAYANAKUMAR, P.K.
SAFEENA, R. GEETHA, V.P. VIPINKUMAR, N.
ASWATHI, S.S. RAJU
ICAR-Central Marine Fisheries Research Institute, Kochi, India;
*shyam@icar@gmail.com

I

ndian marine fisheries sector contributes to
economic development by way of food
security, employment, foreign exchange,
equity and many other externalities. The
marine fish landings in India has registered
the peak of 3.94 MT during 2012, then
shown a decelerating trend and reached 3.63
MT in 2016. Amidst fluctuation in landings

the valuation of fish based on its price
realization at the landing centre and retail
centre showed a consistent growth rate of 510 during the last decade and was realized
at Rs. 48,381 crores at the point of first sales
and Rs. 73,289 crores at the point of last
sales. This has been primarily due to the
increase in consumption of fish coupled with
movement of fish from non-consumption to
consumption areas generating higher prices
and revenue. The export earnings amidst
umpteen limiting factors showed a positive
growth over the years. The present study on
valuation of fish is an attempt to understand
the spatio- temporal valuation of fish vis-à-vis
landings over last two decades. The
objectives of the study include assessing the
growth and instability in valuation of fish
landings across states vis-à-vis major
species and decompose the valuation into its
constituent factors and to develop a Price
Instability Matrix (PIM) based upon
parameters like landing center and retail
center prices. The matrix aims at analyzing
the price behavior within states in rational
decision in arriving better demand- supply
relationships. The study indicated that
increased valuation of fish occurred due to
fish movement across states, resulting in
higher price realization. However, it has to be
cautioned that quality is not at stake and fish
food security of domestic consumers is to be
ensured in the context of fish trade. The
study advocates ensuring affordability,
accessibility and availability as key factor
contributing to fish consumption.

FG PO 07
Market
opportunity
for
processed seafood in India

thermal

C.O. MOHAN*, J. BINDU, C.N. RAVISHANKAR
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
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T

hermal processing is an age old well
established
food
preservation
technology. The Indian seafood canning
industry, once at its boom has collapsed
due to non-availability of suitable cheaper
containers and competition from other
countries. The development of domestic
market is very essential to sustain the
growth and development of this industry. In
recent years there is an increasing demand
for convenience products in India due to
modernization
of
the
country
with
supermarkets and hypermarkets across
urban places. The demand is also expected
to increase due to population growth and
increasing disposable income. Market size
of canned seafood in India is very small and
highly fragmented compared to frozen
seafood sector. However, its demand is
increasing with retail sales expected to
register an increase from Rs 7.38 crores
during 2007 to Rs 24.78 crores during 2017.
Canned crab is the most consumed product
in India followed by shellfishes and tuna.
Creating consumer awareness regarding
the advantages of canned seafood is
essential for the sustainable growth of this
industry.
Availability
of
alternative
containers like tin-free steel cans, retortable
pouches, semi-rigid containers along with
the recent Government policy initiatives like
developing
infrastructures
(Agri-export
zone,
mega
food
parks),
private
participation with 100% FDI and joint
ventures with global players is expected to
augment the growth of seafood canning
industry in India.

FG PO 08
Vannamei introduction
SWOT analysis

in

India:

R. GEETHA*, T. RAVISANKAR, C.V. SAIRAM, J.
ASHOK KUMAR, S. VINOTH, K.K. VIJAYAN
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S

hrimp farming occupies a significant
position in Indian economy. Adoption of
the SPF (Specific Pathogen Free) Vannamei
(Penaeus vannamei) in India’s coastal
aquaculture system from 2009-10 has
significantly contributed to this. In this
backdrop, a SWOT analysis of vannamei
culture in India was done. Strength analysis
showed that vannamei enjoys good demand
in all major overseas markets of US, south
East Asia and EU. Lesser production and
exports in south East Asian countries due to
disease outbreaks and low countervailing
duty on Indian shrimp in the US during 200910 opened up wide opportunities for Indian
vannamei. Profitability, SPF broodstock,
short growth phase, disease resistance,
availability of support from hatcheries and
quarantine facilities made vannamei culture
successful.
The
weaknesses
include
possible
infections
from
horizontal
transmission for some SPF species, nonadherence to biosecurity and regulatory
measures, difficulties in applying BMPs for
small farms etc. The opportunities include
1.2 million ha brackish water in which only
10% is being currently used, possible
diversification of farming by including other
shrimp species, finfishes and crabs
to
mitigates the risk associated with single
species and increasing demand from
European Union.. Threats analysis showed
that over-dependence on vannamei without
diversification may lead to total economic
loss. Also, disease susceptibility, absence of
quality control mechanisms for feed and
other inputs, single commodity focus with no
rotation, continuous vannamei culture without
holidays, over-dependence on exports,
sudden global recession, high quality
standards imposed by importers, more
competitors and technical barriers may lead
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to loss for the entire shrimp industry in India.
The study suggests diversification in
vannamei production and exports for assured
income to the farmers mainly to have a
sound and viable culture system in the long
run. Standardizing the location specific
BMPs, improved infrastructure and quality
control should be developed for vannamei
culture in India.

FG PO 09
Ornamental fish in aquarium trade:
Challenges and opportunities in India
T.T. AJITH KUMAR1*, ADITYA KUMAR1, RAJESH
DAYAL1, AJAY KUMAR SINGH1, REJANI CHANDRAN1,
VINDHYA MOHINDRA1, SUDHIR RAIZADA2
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O

rnamental fish culture and aquarium
keeping have become a booming sector
worldwide. Keeping aquatic organisms in
home aquaria is the most popular hobby
after photography and the players involved in
this industry are continuously introducing
exotic organisms in the trade. Most of the
imported / exotic ornamental fishes are
domesticated in India because of their huge
demand and for augmenting adequate
supply to the hobbyists. Though this industry
is providing with livelihood to millions of
people and helps earn multimillion dollars
every year, its negative impacts such as
biological invasion and disposal of waste
water from the fish packing bags and dead
fishes on arrival, are yet to receive due
attention. Recent studies conducted in
various aquarium shops, stocking facilities
and breeding and rearing units, established
at the major cities in India, have revealed
that more than 300 species / variants of
exotic freshwater ornamental fishes and
around 100 exotic marine ornamental fishes

are found in the trade, in addition to more
than 50 invertebrates. These organisms
might have entered the Indian aquarium
trade only through grey markets, as the
Department of Animal Husbandry Dairying &
Fisheries (Government of India) has given
approval for less than 100 species / variants
of fishes for import. During the surveys,
almost all the fish species in the trade, not
approved by the Government, were
documented and collected for live rearing
and museum preservation. The topic also
touches with freshwater ornamental fishes
that are in aquarium trade in India, their
invasion in natural water bodies and their
impacts. In addition, the opportunities and
challenges posed to the aquarium industry
and the environment, due to the introduction
of exotic ornamental fish species and present
the
recommendations
for
promoting
sustainable ornamental aquaculture and
aquarium trade in India.

FG PO 10
Fisheries valuation in the coastal and
marine ecosystem of Kerala, India
K.K. JOSHI*, R. NARAYANAKUMAR, MOLLY
VARGHESE, K. VINOD, S. JASMINE, MIRIAM P.
SREERAM, K.R. SREENATH, M. SETHULAKSHMI,
THOBIAS P. ANTONY, AJU K. RAJU, K.M.
SREEKUMAR, K.A. DIVYA, M.S. VARSHA
ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; * joshyguru@gmail.com

M

arine and coastal ecosystems of Kerala
are one of the most productive and
unique ecosystems in the world and provides
several ecosystem services to human
population. The purpose of the present
paper is to estimate the values of ecosystem
services along the coastal and marine areas
of Kerala using the Total Economic Value
(TEV) methodology. The data on fish catch
and market price from the commercial fish
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landing centers of nine coastal districts were
collected by the FRAD and SEETT Divisions
of CMFRI. The revenue and value from the
commercial fishes was estimated using the
fish catch data, fishing cost and market price
data for the local market, retail and export
(Valuation Tool WRI, 2007). The total
estimated value of commercial fisheries was
477656 million $ provides a net revenue of
344974 million $. The total estimated value
from fish processing and export was
48194749 million $ and total local fishing
value was 44120 million $. This gives a total
direct economic impact of 4911361 million $
to the state economy. The estimated total
value was 157.5 million $ (Brackish water),
26.3 million $ (Backwater), 31.10 million $
(prawn filtration), 43.09 million $ (Shrimp
aquaculture) and 415.3 million $ (Fish
culture) and), 0.93 million $ (Brackish water
farms). The provisional services estimated in
the present work were about $ 4142/ha/year
from the sectors such as fisheries and
aquaculture being the highest value recorded
from any ecosystems around the world. De
Groot et al., 2012 estimated the values of the
coastal system as 2396 $/ha/year based on
the calculation of total 665 sample values. In
the context recent decline of fishery
resources of Kerala and the steady increase
in the human population, necessitates a
study on the ecosystem services and their
values along the marine and coastal
ecosystems of Kerala.

FG PO 11
Priorities of fisheries and aquaculture in
Chhattisgarh
H.K. VARDIA*, B.R. HONNANANDA
College of Fisheries, Chhattisgarh KamdhenuVishwavidyalaya
(CGKV), Kawardha, Chhattisgarh, India; *ardiahk@gmail.com
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isheries sector occupies an important
place in the socio-economic development
of Chhattisgarh state. More than 2 lakh
people in the state depend on fisheries and
aquaculture directly and indirectly for their
livelihood. The state stands at 5th position in
fish production (2.849 Lakh MT in 2016) and
fish seed production. Contribution of ponds in
fish production is 94.6%, reservoirs is 4.8%
and 0.6% from rivers. The productivity from
ponds is 3,055 kg/ha and carps & catfishes
are cultured primarily in the state. Pangasius
and tilapia are the upcoming species in the
state. There is a well-developed policy
framework for leasing of water bodies in the
state. All the water bodies except water area
beyond 2000 ha which are auctioned by
Fisheries department, are leased out by the
local Panchyat Administration. The state has
a network of 4 rivers viz. Mahanadi,
Godavari, Ganga and Narmada comprising
31 tributaries flowing from North to South
covering a length of about 3,573 Km in the
State. Fishing in rivers is free and
unregulated. Culture cum capture fisheries in
anicuts constructed across rivers is launched
recently. Reservoir resources are efficiently
utilized for fish production in the state
especially through cage culture practice.
There are 1770 reservoirs covering 0.826
lakh ha wherein 97 % is already utilized for
fish culture. Pangasius is the preferred
species of culture in cages. Priorities in
fisheries of Chhattisgarh are in several areas
for improving fish production and livelihood of
farmers such as increase in the village pond
productivity by adoption of scientific farming
practices, production of quality fish seed,
diversification in aquaculture species,
development
of
ornamental
fisheries,
empowerment of farmers through training
and exposure visits and creation of
infrastructure to supply quality fish through
establishment of ice plant, cold storage and
hygienic fish markets.
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FG PO 12
Towards need for more robust
implementation of regulations in Indian
marine fisheries sector

fishing gears, trip days, catch), bar- and
colour-coded fishermen identity cards, etc.
We discuss the importance of the
recommendations in the current Indian
fisheries scenario and the need for stricter
and faster implementation.

K.V. AKHILESH*, M. MUKTHA, C. ANULEKSHMI, P.U.
ZACHARIA
ICAR–Central Marine Fisheries Research Institute, Kochi,
Kerala, India; *akhikv@gmail.com
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pen access natural resource exploitation
usually is a one-way trip where a “noman’s land” becomes “barren” land due to
the unchecked, free, non-monitored, nontaxed national natural resource exploitation.
Only in cases where strict management
actions have been adopted in the nick of
time, have disastrous situations been
avoided. India’s marine fisheries sector too is
slowly starting out on one such trip. As a
developing nation with one of the fastestgrowing economy and 4 million fisher’s
livelihood depending upon marine capture
fisheries, it is the responsibility of the
fisheries management authorities to sustain
the country’s marine fisheries and prevent a
fish famine. Non-compliance to existing rules
and regulations is a major concern facing
marine fisheries management in the country.
Additionally, it is also increasingly becoming
a major challenge to coastal and marine
security as well considering the total lack of
information on where the boats are fishing
and who all are involved in fishing.
Notwithstanding the historical user rights
taken as “fishers livelihood rights” authors
recommend some critical priorities which
should be addressed in a faster mode
including a thorough revision of Indian
marine fisheries regulation acts (MFRAs),
with mandatory Vessel Monitoring System
and AIS, provisions for quality assurance in
consumable
food
fishes,
compulsory
registration of trip details (crew, fishing area,

FG PO 13
Proposing ‘green fish’ in inland open
water fisheries
ARUN PANDIT*, PIYASHI DEBROY, B.K. DAS
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *arunpandit74@gmail.com

G

lobal capture fisheries is witnessing a
new
production
trend
with
the
emergence of increasing share of Asian
countries in the capture fisheries sector. The
growth of inland fisheries sector in India is
44.85 per cent as compared to 10.19 per
cent in marine fish production during the last
five years (2010-11 to 2015-16). However,
the productivity of inland capture fisheries is
low and the production has declined during
the last two to three decades. Increase in
area in aquaculture and intensification of
culture practices created environmental
issues. Pesticides have been found in a few
freshwater farms in India, which are higher
than the standards for human consumption.
Information about fish production practices is
becoming important for consumers to assess
food quality, safety and other product
aspects that are associated with purchase
likelihood. Fisheries of open waters like
rivers, reservoirs, wetlands, estuaries
generally have low prevalence of pathogens
as compared to aquaculture systems. In the
context fishes from these sources could be
promoted as ‘green fishes’ which is not only
healthy for human consumption but also
produced in environment-friendly manner.
Green fish marketing can be a lucrative
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avenue for the exporters to the developed
nations and for traders channelizing it to high
end restaurants and supermarkets as it is
considered to be a substitute good to high
value fish products. Certification agencies in
food industry may be helpful in promoting
green fish supply chain. RFID tags would
help in the much demanded traceability of
fish food production systems.

FG PO 14
Composition and growth of fisheries
sector in India: An analysis
A. SURESH1*, V.K. SAJESH2
ICAR- Indian Agricultural Research Institute, New Delhi, Delhi,
India; 2ICAR-Central Institute of Fisheries Technology, Kochi,
Kerala, India; *sureshcswri@gmail.com

T

he paper analyses the growth of fishery
sector in India during 2004-05 to 2014-15
and its regional disparity, both in inland and
marine fishery sub-sectors. The fishery
sector has almost doubled the total value of
output to reach Rs.635 billion in 2014-15, at
an annual growth rate of 7.3%. This is
constituted by annual growth rate of 9.5% in
inland fisheries and 4.7% in marine fisheries.
This differential growth has led to a change
in composition of inland and marine fisheries
in total value of output of fisheries, in favour
of inland fisheries. In 2004-05, inland fishery
accounted for 49% of value of output of
fishery sector, which has changed to and
58% by 2014-15. The state-wise analysis
indicates that as on 2014-15, Andhra
Pradesh (undivided) accounts for close to
22% of value of output of total fisheries
sector, closely followed by Bengal (21%).
The major states involved are Tamil Nadu
(6.1%), Gujarat (5.3%), Kerala (4.8%), Bihar
(4.5%), Assam (4.4%), and Maharashtra
(4.3%). A notable feature is the spread of
fisheries sector to hitherto underdeveloped

areas, coupled with a reduction in the share
of the major producers. Among the major
producers, the share of Andhra Pradesh,
West-Bengal, Kerala and Tamil Nadu has
reduced over the time. The analysis
indicated that the fisheries sector growth is
mainly propelled by inland fisheries. High
growth of inland fisheries noted in
Jharkhand, Haryana, Assam, Kerala and
Rajasthan. It could be that there is scope for
utilisation of inland water bodies and rivers
for further augmentation of fisheries sector.
In marine fishery sector, among major
producers, the share West Bengal and
Kerala has reduced sharply; whereas
Gujarat, Tamil Nadu and Andhra Pradesh
show a slight decline. The paper calls for indepth study to identify the drivers of fisheries
sectors, both in the inland and marine
sectors, so as to achieve a sustainable
growth.

FG PO 15
Framework for mapping the drivers of
vulnerability and spatial decision
making for climate change adaptation in
coastal India: A case study from
Maharashtra, India
P. KRISHNAN1*, P.S. ANANTHAN2, R. PURVAJA3,
JOYSONJ. JEEVAMANI3, J. AMALI INFANTINA3, CH.
SRINIVASA RAO1,A. ANAND5, R.S. MAHENDRA6, I.
SEKAR1, K. KAREEMULLA1, AMIT BISWAS4, R.
KALPANA SASTRY1, R. RAMESH3
1

ICAR-National
Academy
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Research
Management, Rajendra Nagar, Hyderabad,, Telangana, India;
ICAR-Central Institute of Fisheries Education, Versova,
Mumbai, Maharashtra, India; 3National Centre for Sustainable
Coastal Management, Ministry of Environment, Forest and
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Guindy, Chennai,Tamil Nadu India; 4Indian Statistical Institute Chennai Centre, Ministry of Statistics and Programme
Implementation, Government of India, Chennai,Tamilnadu, India;
5
Regional Remote Sensing Centre, Indian Space Research
Organization, Nagpur, Maharashtra, India; 6Indian National
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*krishnanars@yahoo.com
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he impacts of climate change are of
particular concern to the coastal region of
tropical countries like India. The current
study is an attempt to develop a holistic and
robust framework to assess Cumulative
Vulnerability Index (CVI) as a function of
exposure, sensitivity and adaptive capacity,
at the village-level, using nationally
comparable and credible datasets. The
exposure index (EI) was determined using
the spatial multi-hazard maps while
sensitivity and adaptive capacity indices
were estimated using 21 indicators, covering
social and economic aspects. The SocioEconomic Vulnerability Index (SEVI) was
constructed as a function of sensitivity and
adaptive capacity for planning grassroots
level interventions and adaptation strategies.
The framework was piloted in Sindhudurg, a
coastal district in Maharashtra, India. The
villages in Sindhudurg were ranked based on
this multi-criteria approach. Based on CVI
values, 92 villages (30%) in Sindhudurg were
identified as highly vulnerable. A very high
positive correlation existed between EI and
CVI (r = 0.97, p<0.05). Both sensitivity (SI)
and adaptive capacity indices (ACI) showed
weak relationship with CVI, while the former
had a positive (r = 0.20, p<0.05) and latter
had a negative (r = -0.03, p>0.05) correlation
with CVI. The exposure component, thus,
had a significantly higher influence on the
cumulative vulnerability in Sindhudurg
district. Of the 317 villages considered for
SEVI, 32% of them were identified as socioeconomically highly vulnerable. We propose
a decision tool for identifying villages
vulnerable to changing climate, based on
their level of sensitivity and adaptive capacity
in a two-dimensional matrix, thus aiding in
planning location-specific interventions. The
framework provides for aggregation or
decomposition of CVI and other sub-indices,
in order to plan spatial contingency plans and
enable swift action for climate adaptation.

FG PO 17
Institutional
arrangement
and
governance in fisheries in reservoirs of
Chhattisgarh: A case study of Gangrail
reservoir
GANESH CHANDRA*, B.K. DAS, ANJANA EKKA
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; * ganeshicar@gmail.com

F

isheries sector contributes to 1.1% of
the GDP
and
5.15%
of
the
agricultural GDP of India. The present total
fish production of 10.07 million metric tonnes
has about 65% contribution from the inland
fisheries
sector.
Under
constitutional
arrangement of power distribution, Fisheries
comes under the state list and is governed
by State Fisheries Acts. After Independence
in 1947, a large number of river valley
projects in the country were undertaken,
resulting in creation of a number of
manmade reservoirs. Most of these
reservoirs are of great fisheries potential, in
addition to their fundamental functions in
flood control, power generation, irrigation and
drinking water. Scattered distribution, poor
management
regimes,
poor
scientific
knowledge, weak governance structures and
policy supports are major obstacles in
realizing fish production potential of
reservoirs. Both formal and informal
institutions play roles in reservoir fisheries
management. Chhattisgarh has water area of
82,600 hectares under reservoirs, where the
right to fisheries management is granted
through open auction system to the highest
bidder among fishers and fisheries
cooperative society. Gangrel reservoir
located on River Mahanadi has an area of of
the reservoir is 6935 ha. The ownership of
this reservoir is with the Department of
irrigation, Chhattisgarh Govt. and fisheries
management lies under the department of
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fisheries, Government of Chhattisgarh. At
present the fishing rights was given to a joint
board of ten Cooperative societies, with
lease amount of Rs. 12.5 lakh per year since
2012. Lease amount will increase by 10%
after completion of every two years. The
closed season of fishing is observed during
16 June to 15 August every year. The fish
stocking is carried out in the ratio of 60%
catla, 20% rohu and 20% mrigal. This
communication
describes
institutional
arrangement in the frame work of
stakeholders’ mechanism of access to utilize
the reservoir for outcomes.
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GAF OR 01
Dilemma of employment: A case of
climate
shocks
and
employment
malleability of fishing community in
southern coast of Sri Lanka
W.M.T.B. WEDDAGALA*, D.A.M. DE SILVA
Faculty of Agricultural Sciences, Sabaragamuwa University of
Sri Lanka, Belihuloya, Sri Lanka; *tharaka_92@hotmail.com,
*desilva.achini@yahoo.co.uk

E

xtreme, unpredictable weather with
heavy storms and changing rainfall
patterns are common issues affecting fishing
communities in southern coast of Sri Lanka.
Global climate change has serious
implications
for
marine
eco-systems,
economic and social systems. Kudawella, an
economically and socially important fishing
community
with
well-established
infrastructure and long tradition of fishing
was selected for the study. Our focus was to
investigate the responses of fishermen and
women on climate shocks; storms, cyclones
and unpredictable rainfall pattern. Focus
group
interviews
and
interviewer
administered questionnaires were used to
collect the primary data from 86 marine fish
value chain actors based in Kudawella,
South of Sri Lanka. Of the sample only 3% of
people use strategic interventions to mitigate
the impacts of climate shocks while majority
(97%) did not perform any activity to
generate income during that period. Most of
the fishermen are non-malleable in labour
and they refuse to engage in other income
generating activity during the affected period
and off season. Limited number of fishermen
with strong social networks and the
membership of community organization were
enabled with strategic efforts to manage the
disaster burden. Fisher women engage in
cottage fish processing and retailing used
their savings to manage risks. Of the sample,

women were more flexible in employment
compared to fishermen. Decision support
system with built skill inventory for fishing
communities was the identified strategic
intervention
to
mitigate
employment
malleability. Weather and disaster warnings,
market information and predictions were
other benefits of the proposed decision
support system. Registered community
members can also be linked with the
decision support system through the mobile
application.

GAF OR 02
The
role
of
women-fishers
in
ecotourism in the coastal of Tugurejo,
Semarang - Indonesia
INDAH SUSILOWATI*, MOH ARDIANSYAH, DEVI
HIMATUL, NURIKA KURNIAWATI, FAJAR
FITRITYANTO, ABIMANYU
Faculty of Economics and Business, Diponegoro University,
UNDIP Tembalang Campus, Semarang, Indonesia;
*indah.susilowati@undip.ac.id; indah-susilowati@rocketmail.com

T

he main objective of this study was to
formulate the strategy of women fishers
to improve their household’s economy from
the ecotourism activities in the coastal of
Tugurejo, Semarang through mangrove
restoration and managing the creativeeconomic opportunity. Tugurejo village
covered about 855.9 ha and about 80% of
the area was composed by fish ponds and
paddy field. The study area lies in the
estuaries where the river Tapak meets the
Java sea. The up- and middle-stream of
Tapak river are densely inhabited and is the
industrial zone of Western-part of Semarang
Municipality.
Hence,
the
problem
encountered as of now, among others, are
domestic solid waste disposal and industrial
waste water from the up- and middle-stream
area. Multi-pronged efforts are going on for
restoration of estuaries along with mangrove
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for re-greening the environment and
ecotourism simultaneously. The ecotourism
in Tugurejo-coast is managed by local
people and now is coordinated by youthassociation named “Prenjak” since 2014.
The ecotourism activities offers several
packages, such as edutrip to mangrove
forest, sight-seeing trip along the river, lunch
on float bamboo, live-in camp, etc. Hence,
the women fishers’ association name “Putri
Tirang” has taken over as the facilitator for
accommodation and culinary services as well
as providing souvenir from mangrove
materials and processed-fish such salted,
steamed, spiced, and crackers. The women
fishers’ group have started a business in
homestay for ecotourism visitors since 2014.
The results revealed that the women fishers
in the study area were able to capture the
economic
opportunities
earned
from
ecotourism activities to secure their
household’s economy significantly. This was
claimed by many of fisher wives. The work in
groups has been able to make the use of
opportunities more effective.

GAF OR 03
Awareness
on
mangrove
based
fisheries – A case study among women
fisher folk of Puduveypu area, Kochi,
India
K. DINESH*, M.T. GEEJI, E.R. CHINJU
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *dineshkaippilly@gmail.com

P

uduveypu is one of the most thickly
populated coastal villages of south west
coast of India, situated in the central part of
Kerala. The latest report from State Wetlands
Inventory has included Puduveypu as one
among the fast depleting wetlands in Kerala.
The mangrove habitat of Puduveypu has
come down from 314 acres to 185 acres over

the last five years. Conservation of this
mangrove habitat is highly essential to
protect the coast of the region and the
livelihood of the local folk, mainly comprised
of fishermen community. The present study
was undertaken as part of the project
“Mangroves for Fisheries and environmental
enhancement in Kochi- a comprehensive
intervention through participatory approach”
funded by SERB, Government of India. As
part of the project, a questionnaire survey
was carried out among the local inhabitants
with the help of “Kudumbasree” units of the
region. Total number of the respondents
surveyed was 1593. The data showed that
68% of the women under study are not
involved in any income generating activity.
Only 42% of the respondents were aware
about the protected status of mangrove
ecosystem and its importance in fisheries
and 12% of the respondents were actively
involved in the mangrove conservation and
afforestation programmes. Evidently, 48.8%
of
the
respondents
opined
that
developmental activities have to be given
more preference than the conservation of
mangrove ecosystem. About 73% of the
respondents agreed to support and be a part
of mangrove based aquaculture activities, if
planned and implemented. The investigation
clearly illustrates that awareness on
mangroves and their ecological services are
yet to be embossed in the mind set of coastal
women folk and more efforts in this line need
to be undertaken towards protecting this
most important marine ecosystem of the
world.

GAF OR 04
Capacity building of fisherwomen from
Gulf of Mannar region on production of
selected marine ornamental fish seeds
B. JOHNSON*, A.K. ABDUL NAZAR, R. JAYAKUMAR
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Ramanathapuram, Tamil Nadu, India; *jsfaith@gmail.com

T

he training programme on ‘Seed
Production
of
Selected
Marine
Ornamental Fishes to Fisherwomen in Gulf
of Mannar region’ was organized under a
GOMBRT funded project at ICAR-CMFRI,
Mandapam Regional Centre for 14 groups in
four batches during 2014-16. A total of 162
fishers from 18 villages in Gulf of Mannar
region were benefitted through this
programme. Majority of trainees with medium
to high level of achievement motivation
participated in the training. The overall
training effectiveness on marine ornamental
fish culture perceived by the trainees was 83
per cent. More than three-fourth of the
trainees obtained above 70% of score in the
knowledge test conducted after the training
which shows they gained adequate
knowledge on marine ornamental seed
production due to the training. Before the
training programme, most of the trainees
expressed they had no idea to start a smallscale ornamental hatchery, whereas after the
training more than half of the trainees
expressed that they are intended to start
small scale marine ornamental hatchery unit
in the near future. It was evidenced that, 28
members (out of 162 fishers) had initiated
small-scale ornamental fish culture unit in
their respective places. Among them, 23
members from Thangachimadam village
received 50 per cent subsidy under NFDB
scheme (Rs.50,000/- by the Government and
Rs.50,000/- by the beneficiaries) to start the
ornamental fish production through State
Fisheries Department, Ramanathapuram.
The
remaining
five
members
from
Mandapam have initiated the marine
ornamental fish culture with their own
investment. To encourage the Self Help
Group member’s half-inch sized juveniles

were also supplied from the institute. They
grow them up to one inch size before
marketing within a period of 45 days. The
marine ornamental fish seed production will
serve as one of the best alternate livelihood
option to fishers in Gulf of Mannar region.

GAF OR 05
Skill development in fish processing
among women in Kerala: An analysis of
factors influencing effectiveness
K. REJULA*, A.K. MOHANTY, S. ASHALETHA, V.K.
SAJESH
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *rejula.k@icar.gov.in

C

ompared to the primary sector in
fisheries, women contribute more to the
work force of the secondary sector.
Therefore, skill development in post harvest
fisheries can accelerate the socio-economic
status of the women engaged in this sector.
But there exist gaps between their
knowledge, attitude and practice (KAP)
which they follow after acquiring the skill.
Keeping in view the importance of skill
development, a study was undertaken in
Kerala to know the factors that influence
effectiveness
of
skill
development
programme in fish processing among the
women who have undergone hands on
training and also to analyze the constraints
which limit the actual implementation of the
skill at field level. The sample of the study
comprised of 60 respondents selected
randomly from the total number of 294
trainees from 5 villages of Kerala covered
under 96 training programmes during 201516. Data was collected from the respondents
using semi structured interview schedule. It
was observed that previous experience,
existing skill, attitude towards fish processing
and duration of skill development programme
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had positive correlation with effectiveness of
the skill development programme. Personal
constraints, institutional constraints and field
level constraints were studied using Garret
ranking. It was observed that lack of
motivation and leadership ability were the
major personal constraints felt by the
respondents, whereas inconsistent follow up
and poor facilitation for group mobilization
were the major constraints faced at the level
of trainer’s organization. Besides, less
access to equipment/machines and decline
in availability of fish were the major
constraints faced by the respondents at field
level. The results obtained through this study
suggest that skill development programmes
should focus more on those having previous
experience/skill and favorable attitude
towards the sector in which the skill
development programme is designed. Also
increasing duration of training have a positive
impact on the skill development programme.
Facilitating the provision of adequate
infrastructure facilities was found to be a key
factor for the success of skill development
programme.

GAF OR 06
A study on gender mainstreaming and
impact of self help groups in Indian
marine fisheries sector
V.P. VIPINKUMAR1*, R. NARAYANAKUMAR1, B.
JOHNSON2, P.S. SWATHILEKSHMI3, C.
RAMACHANDRAN1, SHYAM S. SALIM1, REETA
JAYASANKAR4, S. SHINOJ5, N. ASWATHY1
1

ICAR-Central Marine Fisheries Research Institute, Kochi,
Kerala, India; 2Mandapam Regional Centre of ICAR-Central
Marine Fisheries Research Institute, Marine Fisheries Post,
Mandapam, Ramanathapuram District, Tamil Nadu, India;
3
Vizhinjam Research Centre of ICAR-Central Marine Fisheries
Research Institute, Vizhinjam, Thiruvananthapuram, Kerala,
India; 4Puri Field Centre of ICAR-Central Marine Fisheries
Research Institute, Odisha, India; 5Krishi Vigyan Kendra of
ICAR-Central Marine Fisheries Research Institute, Narakkal,
Kochi, Kerala, India; *vipincmfri@gmail.com

A

study was made on the impact of 750
selected ‘Self Help Groups’ (SHGs) in
gender mainstreaming in marine fisheries
sector and assessed the level of
performance and extent of empowerment
through appropriate indices of measurement
from SHGs of 25 different fishery based
micro enterprises from 5 maritime states of
India such as Kerala, Karnataka, Tamil
Nadu, Andhra Pradesh and Odisha. The
gender analysis and economic feasibility
analysis based on personal interview and
focus group interaction meetings with
members of SHGs were undertaken. The
male and female counterparts of the families
of respondents were separately interviewed
to assess the gender mainstreaming impact
in terms of equity and equality to access and
control over the resources, participation
profile, decision making, gender need
analysis etc. Analysis of data was essentially
done with descriptive statistics such as
mean, frequency, percentages, chi-square
etc. and there was no significant difference in
the response of men and women
counterparts in many of the activities of the
enterprises, however, differential gender
response was observed between the
selected states. As practical extension part,
organized 120 fisherfolk interaction meetings
and imparted 45 Entrepreneurial Capacity
Building (ECB) Training programmes for the
SHGs on the identified micro enterprises by
HRD intervention programmes. The major
micro enterprises of the SHGs studied were
cage
culture,
bivalve
farming,
fish
aggregating devices, Chinese dip net, clam
processing, fertifish, fish amino acid, fish
drying, seaweed culture, aqua tourism,
seafood kitchen, value addition, fish vending,
fish marketing, ornamental fish, ready to eat
and cook items, fish feed, aquaponics etc.
The success case studies elucidated can be
used as a model for promoting group action
and as a practical manual for mobilizing
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SHGs in any key areas on a sustainable
basis.

GAF OR 07
Assessing
the
empowerment
of
fisherwomen post tsunami in Kerala: A
case study on Theeramythri activty
groups
SHYAM S. SALIM1*, N.R. ATHIRA1, C.R.
SATHIAVATHY2, P.S. SIVAPRASAD2
1

ICAR-Central Marine Fisheries Research Institute, Kochi,
2
Kerala, India; Society for Assistance to Fisherwomen,
Department of Fisheries, East Kadungalloor, Kerala, India;
*shyam.icar@gmail.com

T

th

he Indian Ocean Tsunami of 26
December 2004 wreaked havoc affecting
the coastal regions of southern peninsular
India. Besides the loss of human lives,
fishers also suffered loss of their ‘livelihood
capitals’. In order to provide relief and
rehabilitation to the affected, the Department
of Fisheries, Kerala implemented a slew of
livelihood programs, which were christened
under a common name “Theeramythri” to be
implemented by the Society for Assistance to
Fisherwomen (SAF). The SAF strives for
socio-economic upliftment of fisherwomen by
encouraging/strengthining
the
locally
organised fisherwomen activity groups by
providing assistance for developing skills and
creation of expertise in resource utilisation
and management. Over the last decade SAF
initiated around 1500 women enterprise
groups thereby facilitating the fisherwomen
to improve their economic and social status.
The SAF handholds them in extending
financial and technical support from the initial
stages of selection the activity groups till their
branding and marketing. The present study
gauges the empowerment status of the
fisherwomen
involved
in
the
SAF
Theeramythri groups under across two time
periods viz, prior to joining the SAF and

present. The study assessed the composite
empowerment levels in term of social,
economic, legal, political and psychological
empowerment
across
the
different
Theeramythri activity groups. The major
driving forces and the
socio economic
factors resulted in the current fisher women
empowerment status after involving in the
activity groups and also the pivotal role
played by SAF in achieving the goals of
empowering fisherwomen and developing
sustainable
and
commercially
viable
business models have been analysed in the
study. Statistical and economical tools such
as Garrett ranking, principal component
analysis, structure equation modelling etc.
have been carried out for the study. The
study indicated the empowerment levels of
fisher women increased across different
dimensions of empowerment which is
promising and could be extended to similar
marginalised fisherwomen groups in the
future.

GAF OR 08
Value addition of aquaculture produce
aiming women empowerment among
fishing community of Nagpur district of
Maharashtra
S.N. CHANDRABHUSHAN1*, S.S. RELEKAR2, MAYUR
S. TADE1, K. DINESH1
1

Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; 2College of Fishery Science, Nagpur,
Maharashtra, India; *cbnishad8@gmail.com

S

elf-employment initiatives of fisherwomen
have been well appreciated by the
planners and policy makers in attaining selfsufficiency of households. In most of the
States of India, fisher families continue to be
poor. The College of Fishery Science,
Nagpur, Maharshtra had taken an initiative to
train the fisherwomen belonging to a small
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Village Pethkaldongri located 25 km away
from Nagpur for enabling them to support
their families. The preliminary survey
conducted revealed that the Village has great
potential to produce fish in the Wena dam
and Reservoir and four lakes nearby. Under
a project was funded by National Fisheries
Development Board (NFDB), training was
given to the fisherwomen of Pethkaldongri by
the students of College of Fishery Science,
Nagpur under the guidance of the teaching
staff. The training was given for making
different value added fish products from the
fish caught from the reservoir. This activity
has become a great interactive platform
between the institution and the fisher
families. Marketing aspects were also
stressed to the women including selling of
the product, investment of money, providing
the information about the various schemes
given by the Government institutions etc. Out
of the total 120 women who got trained under
this programme, 15 women started small
enterprises. They sold value added products
near their regular market, attracting many
people who preferred ready to eat fishery
products. The business was operated in a
small scale and the profit ranged between
Rs.5000-6000 a month. Though they were
satisfied with the business and the profit
levels, the time to be spent in preparing the
products (extending up to 4 hours) kept
many women away from this activity. Small
scale mechanisation of the activity can
mitigate this issue.

GAF OR 09
Gendered livelihoods in the global fishfood economy: A comparative study of
three fisherfolk communities in Kerala,
India
HOLLY M. HAPKE*

East Carolina University, USA; *hapkeh@ecu.edu

O

ver the past several decades, global
economic relations within the fisheries
sector have intensified creating a “global fishfood system”. Until recently, relatively little
attention has been paid to the gendered
spatial relations underlying this system and
the differential way globalization shapes men
and women fish workers’ livelihood options.
This paper integrates insights from
commodity chain analysis, livelihoods
analysis, and feminist household economy
studies to analyze household-level economic
data and gendered patterns of labor among
three fisherfolk communities in Trivandrum
District, Kerala, India. The objective is to
investigate the complexities of global
economic processes and the diverse impacts
of globalization on local communities. While
a gendered commodity chain analysis
provides insight into general patterns of
economic transformation, extending this
analysis to the household and livelihood
strategies provides a more nuanced
understanding of how global economic
processes affect households and individuals
in particular ways. This approach, I argue,
provides a means of incorporating and
understanding the multiple facets of
difference in the intersection between
gender, culture, and economy. One outcome
of the analysis is to suggest how the
utilization of such a framework offers a
means by which we might theoretically
understand the gendered nature of
globalization in resource-based economies.

GAF OR 10
Gendered timeline of the market
landscape of the fisheries industry in
Sri Lanka
B.M.R.L. BASNAYAKE *, D.A.M. DE SILVA
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desilva.achini@yahoo.co.uk

M

arine fish industry plays a vital role in
the Srilankan economy. The present
paper investigates the market mix variables
in the domestic market place and tries to
identify the timeline of gender involvement in
fisheries industry. Rapid market chain
analysis was the key process to collect both
primary and secondary data. Key informants
of the marine fish value chain, industry
specialists and the government institutions
were the key respondents. Study based on
seven marketing mix variables, product,
price, place, promotion, people, physical
evidence and process was used for the
analysis of gendered changes. In market
mix, the product has undergone change from
‘whole fresh’ form to ‘ready to cook’. Earlier
mainly men were engaged with fish landing
and processing activities. But today females
are playing an important role in processing
plants and in small industries. Their roles
were recognized as factory worker, quality
assurance officers, R&D officers and product
development (75% of women in North-West
and 25% in West coast). And also with these
changes qualified women are now engaged
in
quality
control,
branding
and
administration sections. The market place
has changed from landing sites, local
markets and road side selling to super
markets and e-market with different pricing
strategies and it facilitates involvement of
more women for marketing and promotion
while men lead in role in production,
distribution and export. Advancements of
fishing technology and fishing gear, policies,
legal compliance and market intelligence are
positively linked to value chain upgradation
and responsible marketing with equal rights
for both men and women in decision making
and access to the industry. Gendered
changes in value chain through the market

mix variables will support the decision
making and planning of future fish markets
and empower women and to find out more
avenues. Women were recognized as value
chain actors, chain co-owner, chain partner
and activity integrator.

GAF OR 11
Socio- economic resilience of fisher
women through dry fish trade - A case
study from Puduveypu
M.T. GEEJI*, E.R. CHINJU, K. DINESH
Kerala University of Fisheries and Ocean Studies, Panangad,
Kochi, Kerala, India; *gigigigs@gmail.com

G

lobally, fishing is considered a masculine
activity. In India, this sector is also
tangled up with traditional concepts of caste
and religion. Women are generally allowed to
participate in the post harvesting activities.
The present study portrays the challenges
and success of a fisherwomen from
Puduveypu, Kochi, who are involved in the
dry fish production and trade for decades.
The tool used for the study was personnel
interview to analyze the mode of work, social
and economic status, and perceptions and
experience. The data shows that there are
gender inequalities in this field as women
traders have minimum access to profitable
market chains which results in their lower
income levels. All the women fish sellers of
Puduveypu are the major earning member of
the respective families. The group under
investigation (30 households) procured fresh
fish from the landing centre at Vypin which is
2-3 km away from their residence. They lack
modern post harvest technologies like
hygienic drying platforms for fish drying and
preservation methods. They sell the final
product through auction in the wholesale dry
fish market at Ernakulum, Kochi. The
monthly selling volume of dry fish ranges
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from 200 to 300 kg per group (with 5
members) with a trade value of Rs.30,000/to 50,000/-. The average trading price of fish
ranges from Rs. 80 to 100 per kg even
though the retail market prices are far higher
than this amount. Most often, the
fisherwomen have to compromise with the
middlemen in price fixing so that they are
always kept away from the ‘profit making
sector’. Proper interventions by the
Government
authorities,
NGOs
and
academic institutions in maximizing the
profits and formulating proper market
strategies would bring positive changes in
this sector

GAF OR 12
Gender sensitive value chain selection:
fish, banana and cinnamon, which
provides best opportunities for women?
ASHA S. KARUNARATNE*, I.C. HETTIARACHCHI,
D.A.M. DE SILVA
Faculty of Agricultural Sciences, Sabaragamuwa University of
Sri Lanka, Belihuloya, Sri Lanka;
*asha.karunaratne@yahoo.co.uk

T

he main focus of the present study was
to compare three selected value chains
(fish, banana and cinnamon) and to identify
women's status in each value chain as chain
actor, activity integrator, chain partner and
chain co-owner. The specific objectives were
to select gender sensitive value chain/s and
to develop empowerment strategies to
enhance women’s status in each value
chain. Rapid market chain analysis was
adopted and interviewer administered pretested questionnaires, in-depth interviews
with key informants and focused group
discussions were used as key data collection
tools. Producers (farmers/fishermen) and
intermediaries
(auctioneers,
traders,
collectors, wholesalers, different retailers,

consumers etc.) of each value chain were
considered for the sample as follows; 50
banana farmers and 50 intermediaries, 40
cinnamon farmers and 40 intermediaries, 25
fishermen and 75 intermediaries. Chain
Empowerment Matrix was developed based
on activities and power within the value
chain, on activities and power within the
household and within society as a whole.
Chi-square
test
confirmed
significant
associations between gender and income for
fish and cinnamon value chains. There was
no significant association found between
gender and income for banana value chain.
Females involved in the fishery value chain
were identified as chain actors and activity
integrators while females attached to
cinnamon value chain were recognized as
activity integrators. Female participation in
banana value chain was poor and
consequently their status was not clearly
defined. Fish and cinnamon value chains
were discovered as gender sensitive value
chains. Transform the traditional household
caretaker role of women to business
caretaker role through strong capacity
building
programs,
develop
chain
partnerships through sensitization of men,
encourage women’s participation in decisionmaking
through
strengthening
the
organizational capacity of women’s group,
create opportunities to co-own enterprises
through building direct linkages with other
chain actors (including consumer markets)
were identified as the empowerment
strategies to enhance women’s position in
respective value chains.

GAF OR 13
Gender baselines in fisheries and
aquaculture value chains in India: A
systematic review
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T

he lack of authentic data and information
is often quoted as a reason for the
formulation of policies and programs that are
not completely in tune with the on-the-ground
realities. Another factor could also be the
dispersed nature of availability of information.
This has also been pertinent to the discourse
on gender in fisheries and aquaculture.
Though it is now acknowledged the women
play important roles in fisheries and
aquaculture value chains, the continuing
invisibility is partly due to lack of systematic
collection of data and information that can
further be used for policy formulation and
programme implementation. This study is an
attempt to collate information available in
India on this important area. Systematic
review approach was adopted for the study
and the results were filtered based on the
availability of the literature on each topic. The
collected literature included research papers,
published
peer-reviewed
articles,
proceedings on seminars and symposia and
other grey literature. The basic work for India
was done as a part of the NACA - USAID
Project ‘Thematic Studies on Gender in
Aquaculture and Fisheries in Cambodia, Lao
PDR, Thailand and Vietnam’. Though the
Project was based on the four lower Mekong
countries, India coordinated the work and a
similar exercise carried out for India too. The
study was furthered through collaboration
and information sharing with WorldFish,
Malaysia.

GAF OR 14
Women in inland fisheries - A rural
livelihood option
K. SUCHETA MAJUMDER*, APARNA ROY, ARCHANA
SINHA, K.M. SANDHYA
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *suchetasankar@yahoo.com

W

orldwide,
women
in
fishing
communities have been recognized for
their participation in fisheries and the role of
women in inland fisheries is significant with
millions participating in various activities along
the dynamic capture fisheries and aquaculture
supply chains. However, their involvement in
fisheries is less visible than those of men and
has often been overlooked in the development
discourse. Women are involved not only in
post-harvest activities but are also active in
harvesting fish especially in large lakes,
reservoirs and wetlands. Women in rural
areas participate actively in the traditional
fisheries sub-sector of the economy. A case
study conducted among fishing tribe
(Rabhas) in Ravabasti in Coochbehar district
in the Northern part of West Bengal, where
agriculture is their main livelihood and inland
capture fisheries is a secondary income
source and a supplementary source of
protein for home consumption. About 75% of
the tribal women were involved in fisheries at
different levels such as fish harvesting,
selling and processing and engaged in
capture fisheries around the small streams,
rivers, rivulets and wetlands. Fish capturing
was mainly by hand made traps called
Jhakoi, Tapasi, Thusi, Burung etc., Fish
marketing was also mainly done by women,
especially trading of smaller fishes while men
were involved in trading large fishes. The
fisherwomen groups were willing to learn
new techniques to grow fish in their ponds.
The crucial engagement of women in natural
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resources-based
occupation
such
as
fisheries in the rural communities has long
been accepted but not recognized and not
valued as much as the contribution of men.
There is therefore the need to promote and
to encourage women folk in this sector, so as
to boost supply of food fish and improve the
economic welfare of their families. Women
should be encouraged to participate fully in
fisheries
activities
by
establishing
cooperative societies; providing soft loans
and enhancing their skills through more
participatory extension programmes.

GAF OR 15
Small indigenous fishes to boost
nutritional security - A case study of
deltaic Sunderbans
APARNA ROY*, MD. AFTABUDDIN, ARCHANA SINHA,
PRANAY K. PARIDA, B.K. DAS, ABHISHEK GHOSH,
SUPRITI BAYEN
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *aparnandrister@gmail.com

T

he Sundarbans, a biodiversity hotspot, is
rich in flora and fauna. There is a wide
variety of small indigenous fish species
available in this region. But due to climate
change and various anthropogenic reasons
this fish population is declining rapidly and
some of the species are on the verge of
extinction. The fishermen community, as well
as the other rural households, are dependent
on these fishes available in natural water
bodies and ponds for livelihood as well as
household consumption. The declining
production of these fishes has affected their
livelihood as well as food and nutritional
security. A study was undertaken to promote
nutritional
security
through
SIFs
in
Namkhana area of Sunderbans. Direct and
indirect method was used to assess the
nutritional gap and it showed that nutritional

deficiencies are prevalent in the area. Almost
27% women were under-weight and are
susceptible to various diseases. Keeping this
in view, a human feeding trial was organized
for one month in collaboration with the ICDS
centre Madanganj, by including Small
Indigenous Fishes in the daily diet for a
group of women. Thirty women in the age
group18-35 years, married and having at
least one child were selected for the trial.
The anthropometry, clinical tests and
biochemical
tests
of
certain
blood
parameters
were
taken.
Mola
(Amberiphaingodon mola) and Jat Puti
(Puntius sophore) were selected for inclusion
in their daily diet, as these two species were
available in that area and were found to have
high Calcium and good protein content. After
one month of trial it was found that blood
calcium has been improved for almost all the
women. The occurrence of anemia has also
been reduced from 20% to12%. Paired t-test
was also done to determine the differences
of selected parameters before and after the
trial and showed significant difference in
blood calcium.

GAF OR 16
Socio-economic status of fisher men
and women along the river Ganges in
and around Patna region (India)
SYED SHABIH HASSAN*, R.K. SINHA, NESHAT
HASSAN
Department of Fisheries Resource Management, College of
Fisheries, Guru Angad Dev Veterinary and Animal Sciences
University, Ludhiana, Punjab, India; *fish_ab@rediffmail.com

F

ishing has traditionally been employed by
subsistence fisherfolk at Patna for many
decades along the River Ganges to derive
their livelihood. With a view to know the
fisher`s
socio-economic
status,
the
information were collected through a
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questionnaire and estimated following
standard protocol. 80% of the fishermen
families were found to be landless. About
10% of them had only small piece of land.
Average family size was 8 persons per
family. The number of male constituted
58.87% as compared to female 41.13%.
20% fisherfolk had simple houses whereas
80% lived in huts or asbestos roofed house
under poorly maintained condition. Their
meal generally constituted 60% rice, 20%
wheat, 15% fish and 5% other items. Due to
poverty occasionally some of them were
found to remain without food. Only 48%
fishermen had access to community toilets.
59% of the fishermen had no electricity. An
average of 3.67 nets per family was
recorded. 5.14% were found engaged in fish
selling in market or nearby landing sites
whereas 12.5% of the fish sellers were
female. The average annual income of each
family was estimated to be Rs.2804 from
fishing and selling of fish. The daily income
of an active fisherman was calculated to be
Rs.28. The total income from other sources
(non-fishing) was Rs.24 per person per day.
The income of active fisher was found to be
Rs.9.82 from other occupation, which they
were engaged as part time worker during
non-fishing season. It was estimated that an
average expenditure per family per day was
Rs.122. The present study indicated that the
socio-economic status of fisherfolk was very
poor. The economically weak fishers of this
area were unable to use modern costly
fishing equipment. The paper discusses
needs of ameliorative steps to enhance
socio-economic status of fisherfolk.

GAF OR 17

PIYASHI DEBROY*, ARUN PANDIT, B.K. DAS
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
West Bengal, India; *piyashi.debroy@gmail.com

G

ender analysis in the fisheries sector in
India highlights the differences in roles
and responsibilities, to understand how men,
women, and children interact, what they do,
can do and are expected to do. A high
proportion of the female workforce in
fisheries is engaged in the country which is
to the extent of seventy two per cent. In the
inland fisheries sector of the country, women
are engaged more in reproductive work than
in productive work and community work in
contrast to men. Access to and control over
resources
which
include
economic,
productive, political and time is varied across
different inland fishing regions of the country.
The participation of women in inland fisheries
has been found in fish selling, fish drying,
grading of fish, prawn seed collection, fishing
small fish for subsistence fishing, and
collection of shell fish or dead shells. In
areas where fish stock has declined, women
fishers have mainly adopted non-farm
livelihood diversification activities. However,
there is a dearth of studies in supply chain on
gender approach in the inland fisheries
sector particularly in a few regions of the
country despite the fact that fish is one of the
most highly traded and highly consumed
food commodities in such regions. Outputs of
gender analysis studies across the country
indicate that gender roles in inland fisheries
need to be better understood for fisheries
resource management, conflict resolution
and catering to the demand in fish supply
which is responsible for nutritional security
for a major chunk of the population.

Gender mainstreaming scenario in
inland fisheries sector of India - A
situation analysis
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GAF OR 18
Gender role and relationship of rural
peoples
in
floodplain-wetlands
management in Bihar (India)
SYED SHABIH HASSAN*, R.K. SINHA, NESHAT
HASSAN
Department of Fisheries Resource Management, College of
Fisheries, Guru Angad Dev Veterinary and Animal Sciences
University, Ludhiana, Punjab, India; *fish_ab@rediffmail.com

F

loodplain-wetlands in Bihar have unique
characteristic features and they lie along
the river Gandak, Burhi Gandak, Ganga,
Kamla, Kosi, and Baghmati which are crucial
in fisheries. The floodplain-wetland water
bodies are spread over 40,000 ha.
Floodplain-wetlands such as ‘Chaur’, ‘Kol’,
‘Dhab’, ‘Maon’ (crescent, serpentine or horse
shoe shaped water bodies in local parlance)
are widely distributed in Bihar. Rural farmers
and villagers are concerned with smaller
water bodies, shallow marshes and lowland
depressions like jheels, beels, paddyfields,
jalgah, canals, roadside nullah which offer
suitable sites for fishing small indigenous
fishes and also for collecting edible
freshwater mussels/snails. Rural people
regularly depend on these water bodies for
collecting edible plant food materials,
aquacrops for domestic consumption as well
as ethno-medicinal plants for cure of various
ailments. These water bodies are also used
for drinking, bathing, washing cattle, washing
clothes/pots and household purposes. The
collection of aquatic animal resources, viz;
weed/predatory fishes, live fishes, mullets,
murrels, eels, crustaceans, molluscs and
commercially important edible plant species
naturally grown in floodplain-wetlands are
enlisted, indicating their usage and
importance. The role of rural men and
women in fishing, fish selling in market or in
landing sites, net & gears making or repairing

and collecting aquatic resources/aquacrops
has been documented. The relationships of
rural men and women with floodplainwetlands are highlighted in the paper along
with necessity for mass awareness to protect
the water bodies from shrinkage, growing
reclamation and different types of pollution,
so that the management of floral and faunal
habitat may be undertaken in appropriate
manner.

GAF OR 19
Linking fish to food and nutrition
security: SWOT analysis of traditional
fish processing practices in Nigeria
KAFAYAT ADETOUN FAKOYA*, SHEHU LATUNJI
AKINTOLA
Department of Fisheries, Faculty of Science, Lagos State
University, Ojo, Lagos State, Nigeria;
*kafayat.fakoya@lasu.edu.ng

G

lobally, there is a growing awareness on
the role of fish in the positive food and
nutrition security discourse. In countries with
strong traditions of fish consumption, fish is a
staple diet and perhaps possesses the
strongest potentials to contribute to food and
nutrition security and sustainable livelihoods.
Principally, post-harvest losses pose serious
limitations to the role of fish in enhancing
food security and occur predominantly in
small-scale fisheries. Women dominate
traditional fish processing and are key to
reducing post-harvest losses and thus
deepening availability, affordability and
choice of fish products for consumers.
However, in most parts of West Africa
including Nigeria, post-harvest practices are
characterized by low efficiencies that
undermine efforts to reduce production
losses. Therefore, predicated on the need to
prioritize a paradigm shift to sustainable
supply of safe and improved fish quality in
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domestic markets, a Strengths, Weaknesses,
Opportunities, and Threats (SWOT) analysis
of traditional fish processing practices was
conducted to give a snapshot of the subsector in all dimensions for decision- making
and strategic planning linking fish to food and
nutrition security in Nigeria. Hence, various
factors identified are used to formulate and
recommend suitable policies and strategies
to re-position traditional fish processing
practices in the context of gender equitable
participation for further development as
alluded to in the Voluntary Guidelines for
Securing Sustainable Small-Scale Fisheries
in the context of food security and poverty
eradication.

GAF OR 20
Soft skills and hard constraints in post
harvest chain: A case of small scale
fish processing
P. SIVASHANKAR*, M.S. ELAPATA,
I.C. HETTIARACHCHI, D.A.M. DE SILVA
Faculty of Agricultural Sciences, Sabaragamuwa University of
Sri Lanka, Belihuloya, Sri Lanka; *sivashankar.p@hotmail.com

W

omen participation in post-harvest
chain
is
un-recognized,
under
estimated and poorly acknowledged. Their
contribution to the household and local
economy is yet unknown. The present study
aimed to bridge this critical gap. The study
focused to identify the soft skills of both
fishermen & women in postharvest chain,
soft skills gaps and the gender based hard
constraints
and
develop
strategic
interventions for upgrading livelihood.
Participatory tools and focus group
discussions were applied to collect the data
and the sample compost of 95 respondents
of Kottegoda fishing community. Village
resource map for production, processing and
fishery product marketing, gendered soft

skills inventory, diamond of pros and cons
and hard constraints of both sexes
associated with production, processing and
marketing were key qualitative analytical
tools. Results revealed that female fishers
were rich in soft skills compared to males.
The soft skill gaps identified were lack of
technical
knowhow
on
post-harvest
management, processing and value addition,
poor concerns on food safety and hygiene
and low level of innovativeness. Of the
sample, female participation was high in
decision making on processing and
marketing and showed strong negotiating
skills. The hard constraints identified were
the limited access to raw material,
processing equipment and machines, onaccessible finance and market logistics.
Female specific roles and responsibilities
limit their participation in post-harvest
activities.
Gender based discrimination,
harassment and grievance discourage their
involvement as well as limit new entrants.
Off the nets and boats practices of females
had adversely affected on the quality and
quantity of raw material supplies. Gender
empowerment interventions on soft skills
development were an essential need to
upgrade the post-harvest chain. Market
oriented processing and value adding
package will help to brake the hard barriers.

GAF OR 21
Gender analysis among fisher folk
involved in dry fish making
P.S. SWATHI LEKSHMI1*, R. NARAYANAKUMAR2,
V.P. VIPIN KUMAR2
1

Vizhinjam Research Centre of ICAR-Central Marine Fisheries
Research Institute, Vizhinjam, Thiruvananthapuram, Kerala,
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isherwomen’s role are dominant and
permeate every sphere of post-harvest
operations in the fisheries sector of India.
Nevertheless
fishermen
do
play
a
complementary role in these operations,
more so in dry fish sector. Indian dry fish
export contributes 7.86% of all forms of fish
exports and earnings from this sector
accrued to INR 819 crores during 2013-2014.
The sector contributes significantly to the
export earnings of the country, and its
economic growth is defined by the gendered
roles of the fisher folk population which forms
the bed rock of the developmental process.
Fisherwomen and men work together and
have been observed to work differently
across different tasks structured by gendered
roles. A cross sectional study was
undertaken among a sample of 32 fisher
households in Dakshin Kannada district of
Karnataka which has been a traditional hub
for dry fish making. The following
investigation attempted to study how gender
intersects with access to resources for dry
fish unit, their participation profile, gender
needs and decision making in various
phases of dry fish making. The instruments
for the investigation included focus group
discussions
and
personal
interviews.
Descriptive statistics such as mean,
frequency and percentages were used to
analyse the data. The gender needs
perceived as most important by fisherwomen
were marketing of finished products, site and
water facilities for processing (78.13%), need
for account and record keeping (71.87%),
and purchase of raw materials (65.62 %) and
by fishermen were marketing of finished
products and drying, weighing and salting
(18.75%). Roles in decision making in areas
of drying (78.12%), marketing of produce
(68.75%) and salting (34.37%) were
perceived as female dominating activities as
perceived by fisherwomen and decision
making with respect to procurement of raw

materials were male dominant activities by
15.62% of male respondents. Chi –square
test for testing the significance of
associations between men and women with
respect to access to resources were
insignificant for drying, salting respectively. Z
test for equality of proportions revealed that
participation profiles were highly significant
for purchase of raw materials, availing
extension service, and marketing of finished
products respectively. Decision making with
respect to accounts and record keeping was
found to be significant.

GAF OR 22
Practical and strategic gender needs
assessment
of
ornamental
fish
producers
BHARAT YADAV*, ARPITA SHARMA, SHWETA
KUMARI
ICAR-Central Institute of Fisheries Education, Panch Marg, Yari
Road, Versova, Mumbai, Maharashtra, India; *bharat.fex-pa404@cife.edu.in

O

rnamental fisheries is an emerging
business in India and has opportunity for
growth especially in domestic trade. Both
men and women are engaged in this
enterprise. A study was conducted to assess
the gender specific needs of thirty
ornamental fish producers in Mumbai and
Thane districts of Maharashtra state.
Practical Gender Needs (PGN) and Strategic
Gender Needs (SGN) of ornamental fish
producers were analysed using Moser
framework (1993). PGNs were basic needs
(food, water and clothing), education, health
care, income, transportation, market facility
and social security. The SGNs were control
of resources, access to credit, house
ownership, status in society, status in
household and leadership. The gender
needs were assessed on a 3 point scale. The
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study has found that the most important PGN
for men was income with a score of 0.95
followed by education and health care with a
score of 0.93 and 0.88, respectively.
However, the most important PGN for
women was reported to be education with a
score of 0.90 followed by basic needs and
social security with a score of 0.88 and 0.82
respectively. With reference to the needs of
the ornamental fishery business, seed
availability was the most important factor for
both men and women. The differences in
PGNs and SGNs between men and women
were significant. The study suggests that the
PGN like education, health care, basic needs
and social security are required to be
addressed on priority basis. With reference
to business needs, development of markets
is essential. To reduce the scarcity of seed,
seed banks/hatcheries are needed to be
developed. Ornamental fish producers
suggested that specialized training on live
feed culture, breeding technology and health
management are required for the growth of
the business.

GAF OR 23
Gender analysis in the fisheries sector
in General Santos City, Philippines and
Bitung, North Sulawesi, Indonesia
ARLENE NIETES SATAPORNVANIT*
The Oceans and Fisheries Partnership (USAID Oceans);
*a.satapornvanit@oceans-partnership.org

T

wo sets of gender analysis (GA) of the
fisheries sectors was conducted in 2017,
one in General Santos City, Philippines while
the other in Bitung, North Sulawesi,
Indonesia, the major sites for tuna fisheries.
The main aim of the gender analysis was to
provide inputs to the USAID Oceans and
Fisheries Partnership (USAID Oceans)
program for planning its interventions along

concerns on the Ecosystems Approach to
Fisheries Management (EAFM) and Catch
Documentation and Traceability (CDT)
technology development. Specifically, the GA
was conducted to obtain information on the
differential roles and interactions among
male and female actors in the fisheries value
chain, gender issues and needs hindering
gender equality and women empowerment
which could be addressed within the scope
of the USAID Oceans EAFM and CDT
initiatives, identify strategic areas of
intervention to empower and build capacity of
women along the fisheries value chains, and
provide
recommendations
for
gender
sensitive policy, research and actions for
promoting gender equality and women
empowerment in the fisheries sector. A
gender-responsive value chain analysis was
used as the framework along the USAID’s six
gender dimensions, namely, access to
assets, beliefs (including knowledge and
perceptions), practices and participation,
time and space, legal rights and status, and,
power and decision making. Face to face
surveys among male and female actors of
the fisheries value chain both sites were
conducted for primary data. In addition, key
informant interviews and focus group
discussions were conducted to provide
additional information and obtain another
perspective on the topics. A gender-sensitive
value chain mapping workshop in each site
was also conducted among value chain (VC)
players and enablers, generating genderspecific fisheries value chain charts. A set of
recommendations to various groups are
given and will be disseminated to encourage
action and implementation of interventions to
address various issues and needs. The GA
in General Santos area, Philippines was
conducted by the National Network on
Women in Fisheries in the Philippines
(WinFish), whereas in Bitung, North
Sulawesi, Indonesia, it was conducted by the

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 509

th

11 IFAF, November 21-24, 2017, Book of Abstracts

Faculty of Fisheries and Marine Science of
the Sam Ratulangi University (UNSRAT).

GAF PO 01
Developing resource based income
generation model through fish value
addition: A case study in Kadamakudy
V. GEETHALAKSHMI1*, P.K. BINSI1, S. SINDHU2, A.K.
MOHANTY1
1

ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; 2Vocational Higher Secondary School, Kadamakudy,
Kerala, India; *geethasankar@gmai.com

I

n Kerala, fisherwomen are mostly involved
in the pre-processing activities pertaining to
fisheries and aquaculture which hardly
ensures regular income. Value addition in
fishes may lead to better income generation
and sustainable livelihood security. ICARCIFT, as a part of village adoption
programme, initiated a study on socioeconomic empowerment of fisherwomen of
Kadamakudy,
Ernakulam.
Local
fish
production includes species like tilapia which
are marketed fresh in the neighbouring
markets fetching low prices. The resource
based income generation model was
envisioned
in
this
study
through
empowerment of existing women SHGs,
promoting entrepreneurial unit through
intervention
of
apt
fish
processing
technologies using local fishery resources in
addition to support by way of linking the
entrepreneurial unit with marketing and
funding agencies under different schemes of
governments. Enthusiastic
fisherwomen
representing various defunct SHGs were
formed as a potential group through number
of sensitization programmes, imparted skills
in value addition through trainings and
technology demonstrations and motivated to
take up some venture in a business mode.
Market feasibility studies were done for value

added products in the neighbouring town and
adopting
consumer-oriented
marketing
strategies, the selection and promotion of
right value added products was done. Fish
value addition taken up by the fisherwomen
of Kadamakudy was a successful endeavor
which has led to generation of more than
30% additional family income. This paper
discusses the success of the fisherwomen in
establishing small-scale business in fish
value addition through SWOT analysis and
highlights the gender empowerment.

GAF PO 02
Effective utilisation of clam recources:
A way forward to women empowerment
in the Perumbalam village, Alappuza
district, Kerala
P. JAMES*, K.H. SREEDEVI, J. BINDU, S. SREEJITH,
NIKITA GOPAL
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *pulikottiljames15@gmail.com

T

he black clam fishery in Kerala
contributes to subsistence fishery of the
local
coastal
communities
of
the
Perumbalam island in Vembanad lake.
Around 250 families are engaged in clam
fishing activities in 8 wards of the island
which comes under the Chertala taluk,
Alappuzha district, Kerala. The clam is
harvested by the fishermen and meat
shucked and marketed by the fisherwomen.
The present study undertaken as part of a
DST, Government of India funded project,
investigates the scope of strengthening
capacities of the clam fisherwomen of the
island by transfer of technology on specific
areas as a tool to reduce drudgery and
effective income generation. Participatory
methods were followed for assessing issues
and arriving at strategies. The specific issues
were recognised as ignorance in good
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manufacturing practices in the processing of
clam meat and lack of value addition of clam
meat.
To
facilitate
the
knowledge
dissemination the clam fisherwomen were
grouped into clusters with the help of local
project collaborators. The members of the
cluster were given training under a
comprehensively designed skill development
programme where they were exposed to
methods for improved method for shucking
clam meat with stress of food safety and to
various methods of value addition of clam
meat. The feedback was evaluated for
assessing impact.

GAF PO 03
Socio-economic assessment of Sidi
tribes in Veraval, Gujarat, India and
scope for intervention for livelihood
diversification
S. REMYA1*, ARTI JOSHI1, C.O. MOHAN2, V.
RENUKA1, A.K. JHA1, NIKITA GOPAL2, C.N.
RAVISHANKAR2

among the 60 families of Sidi community
residing in Veraval, Gujarat as a baseline to
assess their socio-economic status for
further interventions with respect to fisheries
technologies through a Department of
Science and Technology (DST), Government
of India funded project being implemented by
ICAR-Central
Institute
of
Fisheries
Technology (CIFT) at Veraval. The average
family size was observed to be five. While
male literacy rate was 71%, it was only 52%
for female. About 60% women had access
only to primary education. About 75% of Sidi
women had some form of employment, which
is higher than many other communities in
Veraval. Currently, more than 50% of the Sidi
women settled in Veraval are either involved in
fish selling or work in fish processing units with
monthly incomes between Rs.4000 to
Rs.7000. Since women were already involved
in the fish business, improving livelihoods
through suitable interventions can be
undertaken.

GAF PO 04

1

Veraval Research Centre of ICAR-Central Institute of Fisheries
Technology, Veraval, Gujarat, India; 2ICAR-Central Institute of
Fisheries Technology, Kochi, Kerala, India;
*remya03cof@gmail.com

‘S

idis’ or ‘Habshis’ are a unique tribal
group with African ancestry, who had
been brought to the state of Gujarat in
western India through slave trading, like in
other parts of the world. Most of the Sidis still
live below the poverty line and have poor
socio-economic backgrounds. Farm-based
activities constituted the main source of
livelihood for the Sidi population. As the single
source of livelihood, traditional farm incomes
were not enough to meet even subsistence
needs and the families were forced to combine
traditional cultivation with the collection of
minor forest produce, maintaining small
livestock and migration to urban areas for
wage labour. This study was conducted

Traditional fish recipes of fisher
households and their significance
K.M. MRUDULA, P.K. SAJEENAMOL, JISWIN
JOSEPH, M.V. NEELIMA, J. BINDU, S. SREEJITH, V.K.
SAJESH, NIKITA GOPAL*
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *nikiajith@gmail.com

F

ish plays an important role in the diet of
many cultures. The production from
small-scale fisheries provides a major
sources of protein in many parts of the world.
The role of fisherwomen in nurturing the
nutritional security of households is very
significant as they are the key home
managers in fisher communities. The
indigenous knowledge of women in
maintining traditional methods of fish
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preparation is often neglected while
documenting the Traditional knowledge in
fisheries sector. Their ITKs can be related to
the household chores and nutritional value of
various dishes. This paper tries to document
the indigenous traditional recipes collected
from fisherwomen of Kerala, under the
ESSO-INCOIS funded project on ‘Indigenous
Traditional Knowledge (ITKs) in marine
fisheries sector of Kerala: Analysis and
Documentation’ that was carried out in
collaboration with Vijnana Bharati, New
Delhi. Traditionally prepared fish recipes
were documented from 23 women from
various districts of coastal Kerala.
The
fisherwomen
have
knowledge
about
nutritional and medicinal values of certain
fishes and this are incorporated in their daily
diet. For instance, women do not feed
children with mackerel during summer as
they believe that it can also cause allergic
reactions. Cynoglossus spp. locally known as
‘nangu’ is cleaned, covered in banana leaf
and kept in fire place. It is popularly referred
as ‘nangu vaatiyath’ and is given to ladies
soon after delivery as it is believed to heal
the internal and external wounds quickly.
Some of the typical recipes included
Meenada, chaala kothappikkal, choraku
curry, koonthal vara, neymeen mappaas,
meenitta cheeni are some of the fish
delicacies prepared in the household of
fisherfolk. It is important to identify, document
and validate such information to act as
repositories for future studies on nutrition and
diets.

GAF PO 05
Women in inland capture fisheries in
Kerala: An assessment
NIKITA GOPAL1*, SONIA GEORGE1, P. SRUTHI1

1

ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; 2Self Employed Women’s Association,
Thiruvananthapuram, Kerala, India; *nikiajith@gmail.com

W

omen in fisheries value chains are
generally thought to be active in the
post-harvest sector. Catching or harvesting
fish, whether from inland or marine waters is
considered to be a male preserve. Only men
have been portrayed as fishing. However
evidence shows that women have been
traditionally involved in fishing especially
subsistence fishing for meeting household
food requirements. This activity is more wide
spread in shallow waters along beaches and
in inland water bodies of various types like
rivers, backwaters, lakes, estuaries, kol
lands, ponds etc. This particular study was
exploratory in nature to find out how women
actually were engaged in fishing activity and
to the extent possible to arrive at a figure on
how many women were actually engaged in
fish harvesting. The areas covered were
Pallithode, Varapuzha, Edavankkad and
Kuzhippilli in Ernakulam district. Considering
that the women harvesting fish were
scattered and it was an unorganized activity,
the study results are discussed as case
studies. Constraints are also briefly
discussed.

GAF PO 06
Rural women participation in pre and
post-harvest operations of stake net
(estuarine set bag) along Aroor fishing
village, Alappuzha, Kerala
N. MANJU LEKSHMI*, G. ARCHANA, SALY
N.THOMAS, LEELA EDWIN
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *manjuaem@gmail.com

W

omen play a major role in stake net
operations in Kerala. Stake net is a
conical bag net (non-selective gear) set in
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streams and tidal waters. This is perhaps
one of the fisheries in India having ownership
for women also. Stationary bag nets and
stakes (Oonipadu) were received by
daughters as dowry. But nowadays
inheritance is mainly through male lineage
and passes on from father to son/daughter.
This study attempts to categorise the activity
of women into pre and post- harvest
operations in stake net fishery along Aroor
fishing village of Alappuzha district. Under
the pre-harvest activities, women are
engaged in preservative treatment of net by
using indigenous technical knowledge. They
prepare a decoction of tamarind seed/bark of
‘Kalasu’
(Lamnea
coromentilica)/
‘Panachikka’ (Diospyros malabarica) etc, and
immerse the net for 24 h, which they believe
will improve the strength and longevity of
netting materials. This treatment is repeated
every two to three months. Another major
activity is the involvement of women, post
harvest, in sorting of fish which includes
removal of debris, species and size wise
segregation; drying and marketing of dried as
well as fresh fish. Although women play a
pivotal role in stake net fisheries, their
participation is not recognized or it remains
imperceptible and considered to have no real
value.

GAF PO 07
Women in inland fish farming
supportive roles in the value chain

sector, the development potential of
aquaculture species is large which varies
from region to region. In Kerala catfish,
tilapia, crab, pearl spot production systems
contributes to the inland fish production
considerably. The vast inland water bodies
are conducive for farming of certain
commercially important fish species due to
favourable
environment
and
weather
conditions. Owing to high level of investment
and nature of work the aquaculture sector is
often considered a male domain. There have
been many relevant development projects
and programs operational in Ernakulam
district, Kerala which have led to gainful
employment of fisherwomen. Women's role
and participation is considered largely
supportive in this domain. However this study
from selected fish farming groups in Pizhala
and Chendamangalam in the district proves
that they are crucial in the chain and
contribute from pond construction, fingerlings
sorting, pond stocking, feeding, sex
identification and fish harvest. It was more of
a family enterprise with all members
contributing and the earnings were around
Rs.2.5 to 3 lakhs per annum. The defined
roles and potential of women in inland fish
farming sector have been discussed in this
paper and the challenges faced by women
which can be addressed through capacity
building and R & D initiatives are outlined.

–

V. GEETHALAKSHMI*, NIKITA GOPAL, K.D. JOS
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *geethasankar@gmai.com

B

eing one of the fastest-growing food
sector in the world, aquaculture is
expected to contribute more than 50 percent
of total fish consumption by 2020. Although
shrimp production is the main focus of this
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AW 01
Evaluation of Aeromonas hydrophila
biofilm oral vaccine on gut immunity of
rohu (Labeo rohita)
P.B. ABHIMAN*, M. MOUMITA, K.M. SHANKAR
Department of Aquaculture, College of Fisheries, Mangalore,
Karnataka, India; *abhifishco@gmail.com

I

n this study we evaluated effect of biofilm
oral vaccine on gut immunity (mucosal
immunity) in comparision with serum anibody
titre. In rohu, vaccinated with biofilm the
serum antibody (OD) increased gradually,
compared to the control reaching highest on
30dpv. A similar trend was observed in
mucus antibody of rohu vaccinated with
biofilm compared to that with control.
However, antibody concentration (OD) in
mucus was almost 50% compared to that of
serum.2D analysis of gut samples of biofilm
vaccinated rohu from both vaccinated and
control fish revealed several proteins such as
cathepsin, ependymin, Intestinal fatty acid
binding
protein,
natural
killer
cell
enhancement factor and ribonuclease which
were up regulated as compared to the
control fish. RT-PCR analysis of these
immunological important proteins confirmed
significant difference in their up regulation.

AW 02
Isolation,
purification
and
characterization of proteoglycans from
deep sea shark, Echinorhinus brucus
(Bramble shark) cartilage
K.K. AJEESHKUMAR1*, K.V. VISHNU1, K.K. ASHA1,
K.R. REMYAKUMARI2, R. NAVANEETHAN1, K.
SHYNI1, NILADRI SEKHAR CHATTERJEE1, SUSEELA
MATHEW1
1

ICAR-Central Institute of Fisheries Technology, Willingdon
Island, Kochi, Kerala, India; 2National Institute of Fisheries Post

Harvest Technology and Training, Kochi, Kerala, India;
*ajeeshaksa@gmail.com

T

he present study was aimed at isolation
of proteoglycans (PGs) from deep sea
shark cartilage, Echinorhinus brucus and
characterization of their glycosaminoglycans
(GAGs) and protein. PGs are important
macromolecules of extracellular matrix
involved in various cellular functions
including cell growth and differentiation. PGs
were isolated by chaeotropic digestion and
anion-exchange chromatography with DEAEsephacel. Chemical composition such as
protein and GAGs were determined by
colorimetric
assays.
SDS-PAGE
and
chromatographic methods were implemented
for further characterization. Trypsin digested
samples were used to characterize the
protein by peptide based LC-MS/MS
analysis. Sample was injected into Q
Exactive Plus (Thermo Scientific) Bench top
Orbitrap instrument coupled to Thermo Easy
nLC 1200 (Thermo Scientific). The acquired
data was analysed in Proteome Discoverer
2.1SP1 (Thermo Scientific) on Sequest HT
search engine and NCBI full protein
database. GAG characterization was done
with positive and negative ion (500-1500
m/z) full scanning of sample and standard
with aid of MS/MS QTRAP 4000 model.
NCBI protein data base revealed the
presence of aggrecan core protein, decorin
and epiphycan peptide hits in the
proteoglycans sample and similar ion
patterns (m/z) were noticed for GAG isolated
from sample compared to standard GAGs. In
chemical composition, total protein, total
carbohydrate, uronic acid, hexosamine and
sulfated GAGs values were observed to be
0.468 mg/mg, 0.530 mg/mg, 0.098 mg/mg,
0.20 mg/mg and 0.06 mg/mg, respectively.
According to the results, it was clear that in
AGE (Agarose Gel Electrophoresis) both
high molecular and low molecular weight PG
were present in the isolated sample.
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Presence of GAGs was confirmed by PAGE
using standard GAGs. These methods can
be used to characterize the chemical and
structural characterization of proteoglycans.
In conclusion PGs isolated in our study were
found to be pure as confirmed by structural
and chemical characterization.

AW 03
Molecular cloning, structural and
functional characterization of hepcidin
in Indian major carp, Labeo rohita
AMRUTA MOHAPATRA1*, A. DIXIT2, L.C. GARG3,
P.K. SAHOO1
1

ICAR-Central Institute of Freshwater Aquaculture,
Kausalyaganga, Bhubaneswar, Odisha, India; 2School of
Biotechnology, Jawaharlal Nehru University, New Delhi, India;
3
National Institute of Immunology, Aruna Asaf Ali Marg, New
Delhi, India; *amruta.may16@gmail.com

H

epcidin, a liver synthesized antimicrobial
peptide, is also responsible for
regulation of iron balance and recycling in
vertebrates. A full gene of rohu (Labeo
rohita) hepcidin (LrHep) of 800 bp encoding
91 amino acids was amplified, cloned and
sequenced. The 3D structure and domain
architecture were predicted for the specific
protein. The phylogenetic analysis revealed
that LrHep form a sister group with a carp,
Sinocyclocheilus rhinocerous. The eight
cysteine residues which were conserved
throughout the evolution in this protein, are
also present in LrHep at C73, C76, C77,
C79, C80, C85, C88 and C89positions.
Besides cysteine residues, A24, P26, E34
and R63 are also found to be conserved in
all teleosts. The expression analysis of
LrHep was carried out in 12 different tissues
of naïve rohu. The highest level of
expression was observed in liver tissue
followed by anterior kidney. The role of
LrHep during disease process was
characterized in three infection models

(bacteria: Aeromonas hydrophila, poly I:C
mimicking dsRNA virus and parasite: Argulus
siamensis) by looking into its expression
kinetics. Significant up-regulation of LrHep
was observed in all infected liver samples (at
12 h for A. hydrophila infection, 3 h for poly
I:C stimulation and 24 h for A. siamensis
infection) as compared to their respective
controls where as significant up-regulation in
anterior kidney was observed at 3 and 6h
during
A.
hydrophila
infection.
The
antimicrobial role of LrHep peptide was
evaluated both in vitro and in vivo by
producing recombinant hepcidin (appox. 11
kDa) of rohu (rLrHep) in Escherichia coli
system. The rLrHep was able to inhibit the
growth of bacteria, Edwardsiella tarda and A.
hydrophila in-vitro at a concentration of 50
and 100 µg, respectively, at 6 h post
incubation. An in vivo experiment conducted
with injecting 100 µg of rLrHep to rohu
juveniles rendered relative percent survival
(RPS) of 73% upon LD75 dose of A.
hydrophila challenge. The results suggested
that rohu hepcidin can serve as an effective
immunostimulant against A. hydrophila
infection and has potential antimicrobial role.

AW 04
Physico-chemical
and
rheological
properties of gelatin extracted from the
skin of common carp (Cyprinus carpio)
fish
M.V. CHANDRA*
Karnataka Veterinary, Animal and Fisheries Sciences
University,College of Fisheries, Mangalore, Karnataka, India;
*mvchandra1@gmail.com

T

he present investigation aims to study the
physico-chemical
and
rheological
properties of gelatin from fresh water fish
common carp (Cyprinus carpio).
The
average yield of gelatin from skin was
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13.84%. The protein content of dried gelatin
was 93.98% and moisture content was
5.19%. Nearly 94% of protein was soluble in
phosphate buffer (50mM) containing 0.3 M
sodium chloride pH (7.5). The fluorescence
spectra revealed emission maximum at 303
nm indicating the exposure of chromophores
to bulk solvent. The amino acid profile of
gelatin revealed a higher proportion of
glycine and imino acids.The electrophoretic
mobility of gelatin under reduced conditions
showed two major components, β and α
chain with a molecular weight range of 205
and 97 kDa. The bloom strength of solidified
gelatin was 330.0 g which was comparable
with gelatin from bovine source. The dynamic
oscillatory test of gelatin solution as a
function of time and temperature revealed
gelling and melting temperatures of 11.1°C
and 20.5°C, respectively. The flow behavior
of gelatin solution as a function of
concentrations and temperatures revealed
non-newtonian behavior with pseudo-plastic
phenomenon. The Herschel-Bulkley and
Casson models were found suitable to
predict the flow behavior.

AW 05
Mushroom
extract
as
immunomodulation
for
health
management of Indian juvenile spiral
babylonia (Molluscs: Gastropoda)
G. CHELLADURAI*
G. Venkataswamy Naidu College, Kovilpatti, Tuticorin, Tamil
Nadu, India; *gcd.zoology@gmail.com

T

he marine gastropods are the most
beautiful, commercially attractive and
important molluscs throughout the world.
They receive great attention in recent years
due to the great demand for their meat,
medicinal value and preparation of a variety
of ornamental articles from their shells. The

effect of dietary supplementation of Calocybe
indica (Milky Mushroom) extract on growth
responses and immunomodulation of B.
spirata was studied. Two hundred juvenile
snails with weight ranging between
15.19±0.45g to 17.83±0.36g and initial length
of 4.76±0.30 cm to 5.34±0.25 cm were
distributed in 200 L tanks. Five experimental
diets were prepared and mixed with
mushroom extract in the ratio of 2%, 4%, 6%,
8% and control diet without mushroom
extract. At the end of three month feeding
trial, ten snail’s form each tank were infected
with Aeromonas hydrophila for challenge
test. The survival and growth rate were not
affected by dietary concentration of extract.
However, SGR, FCR, protein profile, total
carotenoid content and antioxidant profile of
snail fed the 6% diet was significantly higher
than the control diet before and after post
challenge test. The study shows that 6% of
mushrooms extract to be recommendable to
improve the health management of snail.

AW 06
Isolation and partial characterisation of
secondary metabolites from fish borne
antagonistic Pseudomonas aeruginosa
FARHANA HOQUE1*, T. JAWAHAR ABRAHAM1, P.
JAISANKAR2
1

Department of Aquatic Animal Health, Faculty of Fishery
Sciences, West Bengal University of Animal and Fishery
Sciences, Chakgaria, Kolkata, West Bengal, India, 2Indian
Institute of Chemical Biology, CSIR, 4, Raja S.C. Mullick Road,
Jadavpur, Kolkata, West Bengal, India;
*farhanahoque22@gmail.com

T

he partial characterization of secondary
metabolites of a potent antagonistic
bacterium Pseudomonas aeruginosa (NCBI
accession number KC570343) isolated from
skin mucus of catfish, Clarias batrachus was
attempted in this study. The antagonistic
activity of P. aeruginosa was confirmed by
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cross and parallel streaking methods against
ten human and fish pathogens, viz.,
Klebsiella pneumoniae, Enterohaemorrhagic
Escherichia
coli,
Escherichia
coli,
Staphylococcus aureus ATCC 12598,
Salmonella Typhi, Vibrio cholerae, Bacillus
pumilus, β-haemolytic Streptococcus sp.,
Aeromonas
caviae
and
Edwardsiella
tarda.The antibacterial activities of the crude
ethyl acetate extract of whole cell of P.
aeruginosa and the spent medium were also
tested against the pathogens by well and
disc diffusion assays. The ethyl acetate
extract of P. aeruginosa cells was subjected
to column chromatography packed with silica
gel (60-120 mm mesh size) using petroleum
ether and ethyl acetate in different
concentrations as mobile phase. The
compounds of the bioactive fractions were
semi-purified and partially characterised
using thin layer chromatography and mass
spectroscopy. The secondary metabolites
were identified to be pyrols, quinoline and
phenazine
compounds.
The
results
suggested that the bioactive fractions of
whole P. aeruginosa cells have potential
antibacterial activity, which can be used as
an alternative to conventional antibiotics to
control fish and human pathogens.

AW 07
Chilled storage stability of spice
marinated and high pressure processed
Indian white prawns (Fenneropenaeus
indicus)
GINSON JOSEPH*, C.K. KAMALAKANTH, J. BINDU,
K.K. ASHA
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India;*jinsonjosephif@gmail.com

C

hilled storage stability of marinated and
high pressure treated peeled and
undeveined fresh prawns were evaluated.

The prawns were marinated with condiments
viz. chilli powder, salt and turmeric and then
vacuum packed in EVOH pouches and
subjected to high pressure treatment of 200,
250 and 300 MPa for 5 min. Marinated
unpressurized prawn samples were kept as
control. The products were subsequently
stored at 2±1°C for evaluating the shelf life
and analysed periodically for biochemical,
microbiological and organoleptic parameters.
High pressure treatment significantly altered
the quality indices such as pH, TVB-N, FFA,
TBA, TPC and overall acceptability of the
samples. The control and 200 MPa treated
th
th
sample were rejected on 20 and 25 day of
storage respectively, whereas 250 MPa and
300 MPa treated samples achieved a shelf
life of 35 days during chilled storage. Among
the samples, the samples treated at 250
MPa were found to be organoleptically
superior and also with respect to its
biochemical and microbiological quality
parameters.

AW 08
Optimization of extraction of dietary
fibre from Ulva lactuca and its
application in fish sausage
JESMI DEBBARMA1*, P. VIJI1, B. MADHUSUDANA
RAO1, C.G. JOSHY2, L.N. MURTHY3, C.N.
RAVISHANKAR2
1

ICAR-Central Institute of Fisheries Technology, Visakhapatnam
Research Centre, Visakhapatnam, Andhra Pradesh, India;
ICAR- Central Institute of Fisheries Technology, Matsyapuri,
Kochi, Kerala, India; 3ICAR- Central Institute of Fisheries
Technology, Mumbai Research Centre, Navi Mumbai,
Maharashtra; *jessmi.cife@gmail.com
2

T

his study was conducted to optimize
extraction conditions of dietary fibre from
Ulva lactuca and to evaluate its functional
properties. Response surface methodology
(RSM) was adopted following Box-Behnken
design to determine the optimal conditions of
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three
independent
variables
namely
concentration of the enzyme (% w/v, X1),
time of enzyme hydrolysis (minutes, X2) and
temperature of enzyme hydrolysis (ºC, X3)
for five response variables namely yield, total
dietary fibre (TDF), water holding capacity
(WHC), oil holding capacity (OHC) and
swelling capacity (SWC). The models
obtained by RSM produced a satisfactory fit
to the data with respect to dietary fibre
extraction (for yield: R 20.98, p<0.0004; TDF:
R2 0.95, p<0.007; WHC: R2 0.97, p<0.0019;
OHC: R2 0.93, p<0.02 and SWC: R 20.91,
p<0.03). The results revealed that the
optimum extraction conditions were 0.95%,
60ºC and 63.82 min. for enzyme
concentration, hydrolysis temperature and
hydrolysis time, respectively. Under this
optimal condition, the yield, TDF, WHC, OHC
and SWC were 22%; 91.36%; 11.14 g/g;
1.24 g/g and 12.47 ml/g, respectively.
Structural pattern and surface morphology
were evaluated using Fourier-transformed
infrared spectroscopy (FT-IR) analysis and
scanning
electron
microscopy
(SEM)
analysis. The SEM image of dietary fibre
showed irregular, uneven and intact surface
morphology. The results showed that RSM
can optimize the extraction of dietary fiber
from U. lactuca. Dietary fibre fortified fish
sausage were prepared with 1-5% level of
dietary fibre from seaweed. Sausage fortified
with 1% level of dietary fibre gives better
consumer acceptability based on textual and
sensory evaluation. The SEM image of
sausages developed with dietary fibre
showed that there is a variation in the
network of dietary fibre and protein matrix in
control and fibre incorporated sample. It
indicates the stable structural interaction
between dietary fibre and fish protein. The
results of the study demonstrate that dietary
fibre extracted from U. lactuca under
optimized condition has good functional

properties and can be incorporated at 1%
level in pangasius fish sausage.

AW 09
A single enzyme PCR-RFLP protocol
targeting 16S rRNA/tRNAval region to
authenticate
four
commercially
important shrimp species in India
LIDIYA WILWET, G. JEYASEKARAN*,
R. JEYASHAKILA, B. SIVARAMAN
Fisheries College and Research Institute, Tamil Nadu Fisheries
University, Thoothukudi, Tamil Nadu, India;
*jeyasekarang@gmail.com

F

ood authenticity is an issue of major
concern for food authorities, as
mislabeling represents one of the major
commercial frauds. In this study, a novel
PCR-RFLP protocol was developed as a tool
to authenticate four shrimp products of
commercial importance belonging to the
family,
Penaeidae,
viz.
Litopenaeus
vannamei, Penaeus monodon, Penaeus
semisulcatus and Fenneropenaeus indicus.
PCR amplification was performed targeting
16S rRNA/tRNAval region having an
amplicon size of 530 bp using the specific
primers for shrimps, 16S-Cru4/16S-Cru3.
Subsequent restriction analysis with a single
restriction enzyme, Tsp5091, yielded distinct
RFLP pattern for each species of shrimps
having fragment sizes below 150 bp. The
unique RFLP patterns were also obtained in
processed shrimp products without any
degradation or alteration in the major
fragments. The method was also validated
with commercial shrimp products. Thus, the
developed protocol can be performed within
8 hours using a single enzyme to
authenticate four shrimp products of
commercial significance.
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AW 10
Economic evaluation and ecological
characterisation of a semi-enclosed and
open water system of Goa, India
N. MANJU LEKSHMI1*, G.B. SREEKANTH2,
NARENDRA PRATAP SINGH3, A. VENNILA4,
R. RATHEESH KUMAR5, P.K. PANDEY6
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ICAR- Central Institute of Fisheries Technology, Willingdon
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3
Research Institute, Old Goa, Goa, India; ICAR-National Institute
of Abiotic Stress Management, Baramati, Maharashtra; 4ICARSugarcane breeding Institute, Coimbatore, Tamil Nadu, India;
5
ICAR-Central Marine Fisheries Research Institute, Mumbai
6
Centre, Versova, Mumbai, Maharashtra, India; College of
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A

study was conducted for ecological and
economic evaluation of four different
aquaculture systems in coastal waters of
Goa during 2013 to 2015; two semi-enclosed
water systems (SEWM- with mussel and
SEWMS- multispecies) and two open water
systems (OWSM with mussel and OWSMS
with multispecies). Economics of all the
systems with break-even analysis has been
carried out to compute the cost structure of
different culture systems. End results
revealed that the highest rate of return and
lowest payback period were from SEWMS.
Benefit cost ratio and rate of return were
highest and payback period was found to be
shortest for SEWMS. Thus, multi-species
culture in semi-enclosed coastal waters was
found to be profitable, economically efficient
and productive system compared to monospecies culture. Considering all this, an
ecological model was constructed for
SEWMS and simulated the impacts of
multispecies aquaculture at various scales
(variation in the number of cages) in this
ecosystem.
An
optimal
ecologically
sustainable scenario was established for a
period of ten years. The work concludes that
there is enough scope for developing the

multi-species aquaculture practices in
unutilised semi-enclosed coastal waters of
Goa as a secondary livelihood option by
giving adequate technical support to the
farmers.

AW 11
Protein hydrolysate from yellowfin tuna
(Thunnus albacares) red meat for
oxidative and structural stabilisation of
microencapsulated fish oil
U. PARVATHY1*, P.K. BINSI2, A. JEYAKUMARI1,
GEORGE NINAN2, A.A. ZYNUDHEEN2,
C.N. RAVISHANKAR2
1
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M

icroencapsulation by spray drying is a
well-accepted technique for protecting
fish oil against oxidative deterioration.
However, the severe operational conditions
during spray drying destabilise the emulsion,
leading to capsule collapse and induction of
auto-oxidation. Consequently, use of food
grade anti-oxidants and cross-linkers has
been suggested to ensure oxidative stability
and structural integrity of the microcapsules.
A promising option in this regard is the
employment of antioxidant peptides or
protein hydrolysates, which also serve as
filling moieties when used as wall polymer,
owing to their reduced molecular size.
Moreover,
protein
hydrolysates
are
considered to improve the stability of the
emulsion during atomisation. Hence, in the
present study an attempt has been made to
compare the efficacy of yellowfin tuna
(Thunnus albacares) red meat hydrolysate of
known antioxidant potential as wall and core
polymer, for encapsulating sardine oil. The
primary wall materials used in the study were
sodium
caseinate,
gum
arabic
and
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maltodextrin. The efficacy of hydrolysate as
wall material was evaluated by replacing the
sodium caseinate and keeping the proportion
of all other polymers constant. Oil
encapsulate was also prepared with tuna
protein hydrolysate as core material together
with sardine oil to evaluate the extent of
protection offered against auto-oxidation of
fish oil. Oil encapsulates were characterised
based
on
morphological,
physical
parameters including SEM, DSC, FTIR as
well as fatty acid profile, encapsulation
efficiency, flow properties, colour, moisture,
hygroscopicity and
invitro
digestibility
studies. Storage studies of sardine oil and oil
o
encapsulates under accelerated (60 C),
o
chilled (4 C) and room temperature
conditions
indicated
better
oxidative
protection to oil encapsulates compared to
liquid oil. Tuna protein hydrolysate had more
protection efficiency against fish oil oxidation
when used as core material than when used
as wall material.

AW 12
Development of a smart packaging
system for monitoring and managing
fish spoilage
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S

mart packaging, the combination of
active and intelligent packaging, which
on the one hand monitors changes in the
product (intelligent) and on the other hand
acts upon these changes (active), is a
promising concept. In the present study, a
smart
packaging
system
combining
freshness indicators and antimicrobial film
was used for monitoring and managing

spoilage of barracuda fish (Sphyraena jello)
o
steaks stored at 2 C. Antimicrobial film was
prepared from shrimp shell derived chitosan
(CH) added with ginger (Zingiber officinale)
essential oil (GEO). GEO incorporation
improved antimicrobial activity, antioxidant
capacity, water barrier property and thermal
stability of CH films. GEO at lower
concentrations didn’t significantly (p>0.05)
affect the mechanical properties of CH film.
FTIR
(Fourier
transform
infrared
spectroscopy)
spectra
indicated
that
functional groups of phenolic compounds
were more recognizable with increasing GEO
concentration in CH film. As observed from
scanning electron microscopy (SEM) of the
film, presence of GEO resulted in a
heterogenous structure in CH film. Volatile
base formation and microbial growth in
barracuda steaks packed with CH-GEO film
were significantly (p<0.05) lower than control.
pH sensitive dyes were used as freshness
indicators to monitor the quality of chill stored
barracuda steaks. Among the various dyes
used, bromocresol purple was the most
effective visual indicator of barracuda
deterioration. The results of the present
study indicate that CH-GEO film is an
effective packaging material with potential
bioactivities for improving the keeping quality
of fish steaks and synergistic use of
freshness indicator and antimicrobial film can
provide the consumers a more safe fish.

AW 13
Life Cycle Assessment (LCA) based
identification of environmental hotspots
in commercial trawl fisheries and
mitigation strategies
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ife Cycle Assessment (LCA) is used to
identify
environmentally
preferred
products or processes and can be used as a
support tool for decision-making and policy
development. In India, till now no study has
been undertaken on LCA of trawl fishing
wherein impact categories such as Global
warming potential (GWP), Abiotic depletion
potential (fossil) (ADP), Acidification potential
(AP), Eutrophication potential (EP), Marine
aquatic ecotoxicity potential (MAETP),
Ozone layer depletion potential (ODP) and
Photochemical ozone creation potential
(POCP) are considered. In this study, LCA
and carbon footprint analysis of fish
production by trawlers operating in Kerala
fisheries sector has been carried out. Direct
energy input for fishing operations due to
consumption of fuel typically account for 75
to 90% of the total energy inputs when
compared with energy inputs associated with
vessel construction and maintenance, fishing
gear and others. In the LCA analysis of trawl
caught fishes, the impact categories such as
GWP, ADP, AP, EP and POCP are
predominantly related to the consumption of
diesel in vessel operation, and, hence, it is
highlighted as the main hotspot in respect of
environmental burdens which need focussed
action in mitigation approaches. The results
of this study delineate approaches for
reducing carbon footprint of the trawl caught
resources in Kerala. The study has identified
hotspots requiring urgent attention in
mitigation of environmental impacts of trawl
sector.

AW 14
Modeling and forecasting shrimp
production in Chilika lagoon, India
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C

hilika lagoon (a Ramsar site) is a large
source of fish production and biodiversity
situated in the east coast of India, Odisha.
Shrimps landings contribute an average of
4185 mt which is about 35% of total fish
production after new lake mouth opening of
Chilika lagoon since 2001 to 2015. Catch
prediction is necessary for appropriate
planning and designing of the national fishery
development plan for the lagoon system. In
this study, SARIMA (Seasonal Auto
Regressive Integrated Moving Average)
model has been developed on quarterly time
series shrimp catch data of Chilika lagoon for
the period 2001 to 2015 and forecasted up to
2018. Akaike Information Criteria (AIC),
Bayesian Information Criterion (SBC) were
taken for goodness of fit criteria for
developing best fit model. Results showed
that, maximum average shrimp landings was
observed in the first quarter period (summer
season) where as maximum variation in
catch was observed in second quarter Q2
(monsoon season) and lowest variation in
catch was observed in fourth quarter Q4
(winter season) catch during 2001 to 2015.
The SARIMA (0,1,1)(0,1,1)4 model with
minimum AIC (509.23), SBC (517.26) and
2
maximum R (0.70 ) was the best fitted
model for the shrimp landings in Chilika
lagoon. The developed SARIMA model was
validated with the original quarter wise catch
data for the period 2014 and 2015 with 9.14
and 1.02 percent prediction error. This
SARIMA model further used to quarter wise
landings forecast for the year 2016, 2017
and 2018. The prediction showed an
increase in catch per year by 4.5%, 5.9%
and 7.36%, respectively with respect to the
base year 2015 by maintaining the present
lagoon condition. The present study

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 521

th

11 IFAF, November 21-24, 2017, Book of Abstracts

underlines the importance of model based
catch forecasting of shrimp in lagoon system
that will be helpful for sustainable
management and exploitation of fisheries.

emerged as the preferred otolith for age
estimation in C. striata followed by lapillus.

AW 15

Diet restriction and compensatory
growth in Labeo rohita: evaluation in
terms of growth and IGF-1 gene
expression

Estimating precise age from different
otoliths (sagittae, lapilli and asterisci) in
striped snakehead, Channa striata
(Bloch, 1793)
SALMAN KHAN, M. AFZAL KHAN*
Section of Fishery Science & Aquaculture, Department of
Zoology, Aligarh Muslim University, Aligarh, Uttar Pradesh,
India; *khanmafzal@yahoo.com

F

ish age was estimated using different
type of otoliths (sagittae, lapilli and
asterisci) collected from 283 specimens of
Channa striata from three Indian rivers – the
Ganga, Gomti, and Yamuna. The age
estimates were compared and assessed for
the potential bias between readers and
between pairs of aging structures. Standard
procedures were followed to prepare and
study the age structures. Among the three
types of otolith, sagitta showed highest
(90.5%) values of agreement between
readers’ age estimates followed by the
lapillus (70%) and asteriscus (53.3%).
Because of the highest percentage of
agreement and lowest average percentage
of error (1.60%) and coefficient of variation
(3.46%) values between readers, sagittae
otoliths were considered as the most suitable
aging structure for C. striata. When sagitta
ages were compared with lapillus and
asteriscus, percentage of agreement was
found highest between estimates of sagitta
and lapillus (85.8%). Mean values of age
estimate from sagitta were comparable
(p>0.05) to the values obtained from lapillus
and were significantly (p<0.05) different from
the asteriscus age estimates. Thus, sagitta

AW 16

N. SHAMNA*, N.P. SAHU, F.J. FAWOLE1, K.
SARVENDRA, K.K. JAIN
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*shamna@cife.edu.in

T

he study was carried out to evaluate diet
restriction and compensatory growth in
Labeo rohita by studying its growth rate and
expression of IGF-I gene. The experiment
was conducted in two stages and in the first
stage, three hundred and sixty fingerlings
with an average size of 8.5±0.5 g were
randomly
distributed
in
6
distinct
experimental groups, where first three
groups were exposed to high stocking
density (HSD; 20 nos./75 L water) with
restricted feeding (R) and second three
groups were exposed to normal stocking
density (NSD; 10 nos./75 L water) with
satiation feeding (S) for four months. The six
experimental groups were THR0 (HSD, R,
0% nutraceutical), THR1 (HSD, R, 0.1%
nutraceutical), THR5 (HSD, R, 0.5%
nutraceutical),
TNS0
(NSD,
S,
0%
nutraceutical), TNS1 (NSD, S, 0.1%
nutraceutical) and TNS5 (NSD, S, and 0.5%
nutraceutical). The weight gain (%) and IGF1 expression showed a similar trend in first
and second month between the restricted
and normal fed groups. However, only TNS1
exhibited higher growth (p<0.05) compared
rd
th
to other groups in 3 and 4 month of
nutraceutical feeding. There was no
significant variation in weight gain among the

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 522

th

11 IFAF, November 21-24, 2017, Book of Abstracts

HSD groups except in the fourth month.
Compensatory growth was studied in the
second stage of the experiment by
redistributing fishes (10 nos./75 L) from
THR0 groups and fed with nutraceuticals
(0% nutraceutical,TN0, 0.1% nutraceutical,
TN1 and 0.5% nutraceutical, TN5) for 30
days. The weight gain % and IGF-I results
showed that one month restricted feeding
was sufficient to attain compensatory growth
but significantly higher over compensation
(114.68±4.31%) was observed in three
month diet restricted fish subjected to 0.1%
nutraceutical feeding. FCR values were also
significantly lower in TN1 groups but SGR
values were significantly higher in both TN1
and TN5 groups. The study showed that the
maximum compensation can be obtained
from three month diet restriction (1%) and
compensatory
growth
with
0.1%
nutraceutical.

AW 17
Exploring trophic model for strategies
in fisheries harvest control for Zuari
estuary, southwest coast of India
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Z

uari estuary, a tropical estuary along
southwest coast of India forms an
important fishing ground for coastal
fishermen. In order to understand the
ecological structure of the estuary, a massbalance trophic model was constructed using
Ecopath software to understand trophic
flows, to realize the ecosystem performance
indices and flow characteristics and to
understand the stage of the ecosystem

development, maturity and stability. The
results indicated that the estuarine food web
is basically a bottom-up control trophic
organization with 22 ecological groups based
on
primary producers
and
detritus.
Phytoplankton, zooplankton, clupeids and
anchovies and heterotrophic benthos were
the important ecological groups and the
estuary is an immature and developing
ecosystem with high primary production
which is less utilized. On the basis of the
ecosystem indices, Zuari is relatively a small,
well-mixed, highly productive and diverse
tropical estuarine ecosystem which is under
anthropogenic impact due to fishing and
pollution. Further, this model was used to
simulate the impact of various fishing policies
for management of fisheries in Zuari. The
main criterion used for identifying the best
scenarios was the variation in relative
biomass. Relative change in biomass for
fishery groups in the ecosystem was
simulated under two different fishing
scenarios for a period of 15 years; 1) by
changing the level of fishing effort in the
motorised gillnet fleet (GN) and 2) by
changing the level of fishing effort in the
artisanal gillnet fleet (AS). A step-wise
increase in fishing effort of GN suggests that
there are possible chances of collapse for
major fishery groups (reduction to <50% of
their initial biomass). However, a step-wise
increase in AS (up to 75%) has relatively less
negative impacts to fishery groups. Thus, if
the policy makers plan to develop and
increase the AS fleet to have increase in
employment, an increase of 75% (AS1.75) of
fishing effort will be sustainable and will not
harm the ecological groups in the estuary
keeping other fleets at current levels of
fishing.
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AW 18
Present scenario on nesting grounds of
olive ridley sea turtles along the coast
of Tamil Nadu
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F

ive new nesting grounds of Olive ridley
turtles were identified by the beach
survey conducted along the shore line of
southeast coast of Tamil Nadu covering
201.75 km that includes 25.31 km along
Kanyakumari district from Neerody to
Vattakottai; 29.07 km along Nagapattinam
district from Kodiakarai to Chinoorpettai;
105.72 km along Ramanadhapuram district
from Kilakarai to Thondi and 41.65 km along
Thoothukudi district from Periyathalai to
Vembar. Pilot survey indicate the study areas
are suitable place for sea turtle nesting yet,
declined by predation by human and feral
animals; soil erosion and street lighting. The
observed egg diameter (3.6±0.52 cm to
4.9±0.31cm) and egg weight (14±0.23 g to
16±0.34 g) at Kanyakumari district were
relatively higher when compared with other
areas. The calculated nest site temperature
at 25 cm 27.3±0.5°C to 28.3±0.3°C at
Kanyakumari district was relatively lower
when compared with other areas. The
calculated perpendicular distance from high
tide line to the nest was found to be high
from 6±3.4 m to 10.5±2.3 m in Kanyakumari
district
and less in Thoothukudi district
(4.5±2.3 m) followed by Nagapattinam district
(8±4.5 m). Folders and booklets were
distributed to fishermen by personal visit to
fish landing centres in order to enhance the
knowledge
on
turtle
diversity
and
conservation. Our observations confirm the

regional importance of the Olive ridley turtles
nesting along southeast coast of Tamil Nadu
and suggest that the status of population is
favorable.

AW 19
A comparison of parasites, pathological
conditions and physiological index in
natural and farmed populations of
Indian edible oyster, Crassostrea
madrasensis (Preston, 1916) from
Vembanad Lake
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MOHAMED1, K. K. VIJAYAN2, N.K. SANIL1
1

ICAR-Central Marine Fisheries Research Institute , P. B. No1603, Ernakulam North P.O., Kochi, Kerala, India; 2 ICARCentral Insitute of Brackish Water Aquaculture, Santhome High,
Chennai, Tamil Nadu, India; *suj1078@gmail.com

I

ndian
edible
oyster,
Crassostrea
madrasensis is the prominent oyster
species contributing to the emerging bivalve
farming in the country. The information on
the parasites/pathogens of this species is
limited. This paper presents part of
pathological survey conducted on oyster
populations along south Indian coast. In this
paper the results of the pathological
comparison of a natural bed and farmed
population of Sathar Island, is presented.
The study reports protozoan & metazoan
parasites and non-specific pathological
conditions in the two populations. Infection
parameters like prevalence and intensity
were compared for the two populations.
Seasonal variations in prevalence and
intensity was studied in natural bed
populations. The protozoan
parasites
observed in the natural beds were Perkinsus
beihaiensis, gregarine Nematopsis sp. and
ciliates, Sphenophrya sp. and Stegotricha sp.
The metazoans observed include cestodes,
crustaceans and shell parasites Polydora
spp. and Cliona spp. Farmed population had
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only a single infection of protozoan (P.
beihaiensis) and metazoan (Polydora sp.).
Among the six pathological conditions
observed in wild oyster population (digestive
tubule atrophy, ceroid bodies, haemocytic
infiltration, tissue necrosis and neoplastic
disorders), farmed population had only two
conditions (digestive tubule atrophy, ceroid
bodies). The prevalence and intensity of
occurrence was significantly lower in farmed
population. The physiological state of the
oysters were assessed using condition index
(CI) and the data showed significantly higher
CI values for farmed population. Thus the
farmed population had lesser number of
parasites and pathological conditions and
better physiological condition compared to
the natural population from the same habitat.
The difference in ecological habitat as well
as exposure period for the two populations
may have contributed to this variation. The
present study provides information on the
pathogen profile of the studied oyster
populations which helps in disease diagnosis
and management of the stock.

AW 20
Effect of setting on the properties of
proteins and gel forming ability of a few
selected fish species
B.U. SUPREETHA*
Department of Fish Processing Technology, Karnataka
Veterinary, Animal and Fisheries Sciences University, College of
Fisheries, Mangalore, Karnataka, India;
*busupreetha@gmail.com

I

n the present investigation setting and gel
forming ability of commercially important
fish species, Nemipterus japonicus, Jhonius
dussumieri and Cyprinus carpio have been
established. The setting and gel forming
ability was monitored by Controlled Stress
Rheometer (CSR) under an oscillatory mode.

Meat set at 35⁰C for 45min could enhance
the gel forming ability by 2.4 times over that
of unset (control) meat. This enhancement of
gel strength was due to structure build up
reaction involving protein-protein interactions
(PPIs) as revealed by higher storage (G’)
modulus values. An important endogenous
enzyme in fish meat that governs the setting
ability of fish protein is transglutaminase
(TGase) enzyme. A higher TGase enzyme
activity of 81.09 U/g meat/min was found in
pink perch meat followed by common carp
and croaker meat. Among the three fish
species, a higher free-sulfhydryl content of
4.28 mM-SH/g meat was found in common
carp indicating more number of cysteine
residues compared to that of pink perch and
croaker. A higher calcium activated ATPase
2+
(Ca -ATPase) enzyme activity of 25.66
μmol/Pi/g meat/min was found in pink perch
meat followed by croaker and common carp,
suggesting the structural integrity of major
protein component, namely myosin. The
formation of disulfide (-S-S-) and nondisulfide covalent (ε-γ- glutamyl-lysine)
bonds were evident by the differences
between the estimated values of free-SH
content and TGase enzyme activity in meat
before and after setting. The study revealed
that among the three fish species, pink perch
meat has got a good setting ability which
could be used to enhance the gel forming
ability in the surimi based products.

AW 21
‘Acetes’ as a keystone species in the
fishery and trophic ecosystem along
the northwest coast of India
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D

iet composition of the nine commercially
exploited fishery resources (contributes
55-60% of the total fish landings) were
analyzed for the period of four years (20122015) along Gujarat, North West coast of
India. Fishery groups were classified into
three trophic categories (TrC’s) based on
their trophic level (TL) viz., TrC III
(omnivorous and less carnivorous – A.
tenuspinus, O. cuvieri and S. eliptica); TrC IV
(mid-level carnivores – N. japonicus, H.
nehereus and U. duvauceli); and TrC V
(high-level carnivores – T. lepturus, M.
cordyla and T. tonggol). Diet analysis of the
selected fish groups and trophic categories
showed significant variations in the prey
composition,
similarity,
grouping
and
predator preference on prey item, etc. Diet
matrix analysis revealed Acetes sp.,
(32.74%) as key and common shared prey
item, followed by other fishes (30.51%),
shrimps (11.00%), digested material (7.42%),
crabs (4.03%) and cephalopods (2.77%). In
the present study, Acetes sp., was
considered as a proxy of the non-penaeid
prawns due to its significant contribution in
the landings (88% of the total non-penaeid
landings). The holistic Schaefer model was
used to calculate Biological Reference Points
(BRP’s) and model parameters viz., MSY,
FMSY, r, EMSY, K. The regression fit
between observed CPUE and model CPUE
2
(R =0.639) for the model was significantly
positive. Target exploitation of Acetes sp.,
was intensified recently (from 7131 t in 1985
to 118424 t in 2016) with a growth rate of
1.087 due to the demand for fish meal and
dry shrimp powder. Estimated exploitation
limits for the fishery are i.e., biological
reference limit (MSY as 100842.5 t) and
input management measure (fishing effort as
3951931 fishing hrs). Time series, i.e.,

ARIMA model was used to analyze the
historic seasonal trend (2007-2016) and
future prediction for the Acetes catch for the
next five years (2017 to 2021). The model
depicts the continuation of the current
exploitation trend will lead to decline in the
catch for the predicting years (112526 t in
2017 to 99822 t in 2021). Technical and
economic interventions like better on-board
processing and value addition are required to
maintain the quality and to attain fair
economic returns. Due to its ecological and
fishery importance, Acetes sp., is considered
as keystone species in the ecosystem along
the region. Further target exploitation of the
resources may hamper the sustainability of
the stocks and show the negative impact of
the trophic interactions of the commercially
exploited fishery resources. Sustainable
exploitation and management measures
needs to be introduced and implementedto
sustain the Acetes sp., stocks and to
maintain the integrity of the ecosystem.
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Stock assessment of the longtail tuna,
Thunnus tonggol in the eastern Arabian
sea off the north-west coast of India
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T

he stock assessment of the Longtail tuna,
Thunnus tonggol off the North-West
coast of India was attempted based on the
observations along Gujarat coast, since the
state contributes about 85 % of total long tail
tuna landing in India. Length frequency and
biology data were collected for a period of
five years (2012-2016). T. tonggol was
mostly exploited by gill netters followed by
trawlers. The average catch for the decade
ending 2016 was 6,908 t with a range from
2,808 t (2009) to 12,136 t (2012). The size of
the fishes landed ranged from 25.8 cm to
82.0 cm with a mean length of 58.2 cm. The
length-weight relationship was W=0.122 L
2.450, indicating isometric growth pattern.
The growth parameters, estimated using Von
Bertalanffy model were, L∞=84 cm, K=0.270
-1
year and to=0.073 years. The total, natural
and fishing mortalities were estimated as
-1
-1
-1
1.77 year , 0.56 year and 1.21 year , with
an exploitation ratio of 0.68, indicating
moderate exploitation status of the T. tonggol
stocks along the region. The length at first
maturity (LM50%) was recorded as 60.98 cm.
Recruitment pattern was observed with a
single peak, observed during MaySeptember which accounted for 79% of the
total recruitment. Sizes of different probability
of capture were estimated at 25% (58. 67
cm), 50% (62.10 cm) and 75% (65.52 cm).

Schaefer model was used to estimate
biological reference points (BRP’s) by using
catch and catch per unit effort as input data.
Model output parameters were MSY = 7,703
t, Carrying capacity (K) = 28967.41 t, intrinsic
growth rate (r) = 1.063, catchability
-08
coefficient (q) = 7.27e , BMSY = 14483.7 t
2
and FMSY = 0.532. The R value between
observed CPUE and model CPUE was 0.566
with a positive significant relationship
(p<0.05). Current exploitation status of T.
tonggol is moderate; in future, exploitation
may be limited to the reference level
suggested to sustain the fishery.

SF OR 22
Development
of
assessment sensor

fish

freshness

MANOJ P. SAMUEL*, S. MURALI, D.S. ANIESRANI
DELFIYA, PRAFUL FRANCIS
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *manojpsamuel@gmail.com

C

onsidering the increasing awareness and
raising standards of food safety, finding
out the freshness of the captured fishes
available in the market or landing centres is
much needed in view of increased use of
chemicals used for preserving fishes. In this
regard, a study has been conducted at ICARCentral Institute of Fisheries technology,
Kochi to find out the freshness indicators of
fish for development of a sensor. Fresh
Indian mackerel (Rastrelliger kanagurta) was
procured
from
fish
landing
centre
Kalamukku, Kochi, Kerala. The parameters
considered to be depicting the extent of
freshness of fish after it was caught were
analyzed to get status of freshness. Color of
fish eye, gill and skin were analysed by
taking L*,a*,b* color values using Hunter
Color Lab. pH of mouth fluid and blood in
belly bottom were tested. Trimethylamine
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(TMA), Total Volatile Nitrogen (TVN) values
of fish flesh was also analyzed to quantify the
extent of spoilage. All the analyses were
carried out for a period of 7 days with one
day interval. In total, five experiments were
conducted in which each experiment had 6
samples analyzed over 7 days storage
period. The results revealed that the color
values (L*,a*,b*) of skin and gill were not
following any particular trend with respect to
storage days. However, in color values
(L*,a*,b*) of fish eye, reduction in the L value
( 24 to 20) and increase in a value ( 0.16 to
2.65) was observed with storage days. The
cross examination of Hunter color values
with the color of physical photograph also
concurred with fish eye color, which turned
dark and reddish at the end of storage. The
spoilage indicators like TMA and TVN also
indicated the extent of spoilage and those
values were interpolated to get benchmark
color values for fish eye to decide the level of
fish freshness.

FF OR 16
Optimization of dietary fibre extraction
from Ulva lactuca using response
surface methodology
JESMI DEBBARMA1*, P. VIJI1, B. MADHUSUDANA
RAO1, C.G. JOSHY2, L.N. MURTHY3, C.N.
RAVISHANKAR2
1

Visakhapatnam Research Centre of ICAR-Central Institute of
Fisheries Technology, Andhra University, P.O., Visakhapatnam,
Andhra Pradesh, India; 2ICAR- Central Institute of Fisheries
Technology, Matsyapuri, P.O., Kochi, Kerala, India; 3 Mumbai
Research Centre of ICAR- Central Institute of Fisheries
Technology, Navi Mumbai, Maharashtra, India;
*jessmi.cife@gmail.com

T

his study was conducted to optimize
extraction conditions of dietary fibre
from Ulva lactuca and to evaluate its
functional properties. Response surface
methodology (RSM) was adopted following
Box-Behnken design to determine the

optimal conditions of three independent
variables namely concentration of the
enzyme (% w/v, X 1 ), time of enzyme
hydrolysis (minutes, X 2 ) and temperature
of enzyme hydrolysis (ºC, X 3 ) for five
response variables namely yield, total
dietary fibre(TDF), water holding capacity
(WHC), oil holding capacity (OHC) and
swelling capacity (SWC). The models
obtained by RSM produced a satisfactory fit
to the data with respect to dietary fibre
2
extraction (for yield: R 0.98, p<0.0004;
2
2
TDF: R 0.95, P<0.007; WHC: R 0.97,
2
0.93, p<0.02 and
p<0.0019; OHC: R
2
SWC: R 0.91, p<0.03). The results
revealed that the optimum extraction
conditions were 0.95%, 60ºC and 63.82
min for enzyme concentration, hydrolysis
temperature
and
hydrolysis
time,
respectively. Under this optimal condition,
the yield, TDF, WHC, OHC and SWC were
22%; 91.36%; 11.14 g/g; 1.24 g/g and
12.47ml/g, respectively. Structural pattern
and surface morphology were conducted
using
Fourier-transformed
infrared
spectroscopy (FT-IR) analysis and scanning
electron microscopy (SEM) analysis. The
SEM image of dietary fibre showed
irregular, uneven and intact surface
morphology. The results showed that RSM
can optimize the extraction of dietary fiber
from U. lactuca. Results indicated that DF
extracted from seaweed showed good
functional properties, which could be
considered as a promising functional food
ingredient with wide application in the food
industry.

FR PO 59
Dominance of Noctiluca scintillans in
estuarine region of river Ganga in
relation to hydrological parameters
APRAJITA, B.K. DAS*, R.K. MANNA
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P

lankton is one of the best indicators for
estimation of a river health. During recent
study on plankton of river Ganga for
estimating its health, significantly higher
abundance of Noctiluca scintillans was
observed at Fraserganj (21°35´40.58´´N, 88°
15´28.92´´E), a lower estuarine sampling
station of river Ganga during winter of 20162017. Abundance of N. scintillans was
53.39% among Bacillariophyceae during
winter season (December, 2016) as
compared to other seasons when it was
mostly not recorded. Plankton diversity
indices such as Shannon-Wiener (H) and
Shimpson (D) was calculated for three
estuarine stations viz. Diamond Harbour,
Godakhali and Fraserganj. Lower value of
Shannon index was observed at Fraserganj
(0.77) than Godakhali (1.39) and Diamond
Harbour
(1.43).
Similarly,
Simpson
(dominance) index was in accordance with
the Shannon index where highest value was
recorded for Fraserganj (3.45) followed by
Diamond Harbour (3.24) and Godakhali
(2.82). Lower water temperature, relatively
lentic condition of water during winter with
post monsoon nutrient run- off might have
triggered increased abundance of N.
scintillans. Other associated limnological
parameters like turbidity, dissolved oxygen,
pH, salinity, specific conductivity and nutrient
parameters like nitrate, silicate, phosphate
are recorded. Continuous monitoring of
plankton diversity of estuary is required for
monitoring its health as species like N.
scintillans is reported for adverse effect on
fish.

FR PO 60
Isolation and characterization of a novel
agarolytic bacterium Vibrio sp. Bp4-6a
from coral reef ecosystem in Tuticorin,
southeast coast of India
PRIYANKA POULOSE, K.S. SOBHANA, V.S.
JAYASREE*, KEERTHI R. BABU, S. JASMINE, L.
RANJITH, R. SARAVANAN, H. JOSE KINGSLEY, K.K.
JOSHI
ICAR-Central Marine Fisheries Research Institute, Ernakulam
North, Kochi, Kerala, India; *jayasreevs21@gmail.com

C

oral reefs, the “rainforests of the sea,”
are precious resources in the ocean and
the most biodiverse and productive
ecosystems
on
earth.
Bacterioplankton forming a major component
of the picoplankton community are the
primary producers and primary consumers in
these
ecosystems
which
drive
the
biogeochemical cycling of elements essential
for life. The diversity and function of
bacterioplankton in coral reef waters have
been poorly studied. The present study
reports isolation and characterization of an
agarolytic bacterium Vibrio sp. BP4-6A from
bactrioplankton samples collected from the
coral reef ecosystem off Tuticorin, southeast
coast of India. The bacterium was isolated on
Marine agar (Difco) and the agarolytic activity
i.e., the ability to hydrolyse agar, was
pronounced as colonies of the bacteria
formed pits on agar plates, which sometimes
progressed to big holes. Colonies which
produced depressions or pits on agar surface
were picked, purified and subjected to
morphological
and
biochemical
characterization as well 16S rRNA gene
sequence analysis. The agarolytic strain was
found to be Gram-negative motile rods which
grew on marine agar plates as unpigmented,
nonluminous colonies that produced pits on
the medium, while they produced yellow
(sucrose
fermenting)
colonies
on

Asian Fisheries Society Indian Branch |ICAR- Central Institute of Fisheries Technology

Page | 529

th

11 IFAF, November 21-24, 2017, Book of Abstracts

thiosulphate citrate bile salt (TCBS) agar
plates. They were found to be strictly
halophilic and found sensitive to the
vibriostatic agent O/129 (both 10 µg and 150
µg). Partial sequence of the 16S rRNA gene
showed 99% sequence identity with the
agarolytic bacterial strain Vibrio astriarenae
strain C7 isolated from water samples
collected from the coral reef in Okinawa,
Japan. The paper describes phenotypic and
biochemical characteristics including agarase
activity as well as taxonomic position of the
bacterium under the Agarivorans clade in the
family Vibrionaceae based on 16S rRNA and
pyrH gene sequences analyses.

FR PO 61
Bacterial diversity associated with
unusual bloom of Noctiluca along the
Karwar coast, central west coast of
India
PRAVEEN N. DUBE1*, NAVANATH P. KUMBAR1, S.R.
KRUPESHA SHARMA2, JAYASREE LOKA1, K.K.
PHILIPOSE1
1

Karwar Research Centre of ICAR-Central Marine Fisheries
Research Institute, Karwar, Karnataka, India; 2ICAR-Central
Marine Fisheries Research Institute, Kochi, Kerala, India;
*pndube27@gmail.com

U

nusual intense green bloom of Noctiluca
scintillans was observed along the
coastal waters of Karwar (near Tagore
th
beach) from 17 August to 25 August 2017.
Water samples were collected during the
study period for analysing the cell count and
bacterial load. Concentration of the algae in
the water sample during the sampling period
5 5 ranged from 0.35 x 10 L to 9.6 x 10 L.
Water samples were screened for the
presence of bacterial assemblages. Bacterial
loads of the water sample during the bloom
2
4
period ranged from 1.9 x 10 to 9.5 x 10 cfu
ml. A total of 10 isolates were obtained which
were screened for biochemical and

molecular characterization. The isolates were
identified based on 16S rDNA sequencing as
Staphylococcus warneri, Photobacterium
leiognathi, Bacillus spp., Vibrio sinaloensis,
Photobacterium
leiognathi
sub
sp.
mandapamensis, Marinobacter sp., Vibrio
sp., Psychrobacter sp., Pseudomonas sp.,
and Shewanella sp.

FB PO 42
Instigation of metabolic shifting in
adipocytes of fish from hypoxic estuary
favors survival phenomenon
E. PADMINI, P. PARIMALA*
Research Department of Biochemistry, Bharathi Women’s
College,Affiliated to University of Madras, Tamil Nadu, India;
*parimalasaravanan285@gmail.com

E

stuarine
ecosystems
are
highly
susceptible to hypoxia, a condition
characterized with low or depleted oxygen.
Estuarine integrity is often disturbed by
anthropogenic inputs which ultimately affects
the species inhabiting the environment.
Since, grey mullets serve as the efficient
biomonitor, current study deals with the
analysis of adipocytes isolated from grey
mullet. The fish survives in the polluted
estuarine field despite the impaired growth
and development which may be attributed to
the unique adaptational strategy held by the
fish. Every physiological aspect such as
feeding, growth and survival depend upon
the intercellular metabolism. Hence, analysis
of adipocytes was executed as they are
essentially involved in the systems energy
homeostasis under both energy-surfeit and deficit.
Metabolic
markers
such
as
triglycerides (TG), glycerol- 3 - phosphate
dehydrogenase (G3PDH), glycerol, free fatty
acid (FFA); adipokines such as leptin,
adiponectin and tumor necrosis factor α
(TNFα) along with signaling proteins such as
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heat-shock-protein-70
(HSP70)
and
apoptosis-signal-regulating-kinase-1 (ASK1)
were evaluated in adipocytes isolated from
fish of field normoxic (Kovalam estuary) and
hypoxic (Ennore estuary) origin. Prior to this,
hypoxic characteristic of estuarine water and
their habitat are assessed based on
dissolved oxygen (DO) level and expression
of hypoxia-inducible-factor-1α (HIF1α) and
asymmetric dimethyl arginine (ADMA).
Results demonstrate that hypoxia in the field
condition (low DO) evokes the physiological
hypoxic stress in adipocytes revealed from
enhanced expression of HIF1α and ADMA.
These hypoxic cues inturn mediates the
expression of physiological cues such as
adipokines leading to the metabolic shifting
from storage/genesis to mobilization/lysis,
which is reflected from the altered metabolic
markers. This metabolic shifting during
hypoxic stress ultimately increases the stress
protein HSP70 to promote the cell survival by
counteracting the expression of ASK1. The
results clearly demonstrate that instigation of
metabolic shifting in adipocytes is essential
in promoting the survival characteristic of
fish.

FB PO 43
Xenobiotic
stress
alters
hsp70
expression
in
fish
kidney:
A
comparative study
E. PADMINI, M. RADHIKA*
Research Department of Biochemistry, Bharathi Women’s
College,Affiliated to University of Madras, Tamil Nadu, India;
*mradhika282@gmail.com

X

enobiotic toxicants are numerous and
diverse in estuarine ecosystem, primarily
affecting the fish kidney. High sensitivity
towards diverse environmental pollutants
may be attributed to its anatomical,
physiological,
and
biochemical

characteristics. Most of the toxic compounds
in the biological system are finally delivered
to kidney for elimination. Kidney receives
about 20% of the cardiac output and
comparatively
largest
proportion
of
postbranchial blood. Thereby, it becomes a
good indicator of environmental pollution.
Vast studies focussed on monitoring the
histopathological and morphometric changes
in kidney or otherwise evaluated the
biological response in major organs like liver,
brain, gills, muscles, etc. Still, the study on
how the kidney responds to pollutants in
terms of biochemical processes remains
obscure. Hence, it is essential to monitor the
response of kidney, which may provide
evidence on biological processes under
diverse toxicological insult. In particular, the
evaluation of Heat shock protein 70 (HSP70)
is vital, as it is an excellent indicator of
cellular stress and adaptive trait under
abnormal cellular events. In the present
work, grey mullet are chosen as the study
organism as they are interesting sentinel
organisms for contaminants and respond to
environmental toxic changes with adapting
metabolite functions. Kidneys are dissected
from fish of unpolluted (Kovalam/Control)
and
polluted
(Ennore/Test)
estuary,
homogenized and used for the assay of
oxidant- lipid peroxide (LPO) and antioxidant
defense system enzymes- mainly catalase
(CAT), superoxide dismutase (SOD), total
antioxidant capacity (TAC) and HSP70.
Oxidant-antioxidants imbalance along with
elevated HSP70 in the test fish kidney
depicts the toxicological impression of
xenobiotics under estuarine pollution stress.
In conclusion, it reveals that elevation of
HSP70 under oxidative insult may render
cytoprotection to fish kidney surviving in
polluted environment.
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AP PO 90
Physicochemical
parameters
and
microbial loads of marine cage farm at
Polem, Goa
MAMATHA H. HAZARI*, J. L. RATHOD

Department of Post Graduate Studies and Research in Marine
Biology, Karnataka University P.G. Centre, Kodibag, Karwar,
Karnataka, India; *hazari_mamatha@yahoo.com

P

resent study was undertaken at the
marine cage farm of Polem village, Goa.
Water and sediment samples were analyzed
for
evaluating
the
physicochemical
characteristics
and
total
cultivable
heterotrophic
bacteria.
No
significant
variation
was
observed
in
the
physicochemical parameters of the water
except for inorganic phosphate (p<0.05).
Total cultivable bacterial count ranged from
4
2.06 to 19.27 x 10 cfu/g and 1.14 to 8.41 x
4
10 cfu/g, while total presumptive vibrio count
4
ranged from 0.15 to 1.57 x 10 cfu/g and 0.09
-4
to 0.78 x 10 cfu/g. Study revealed that, all
the parameters studied were at optimum
level and cage farming with limited number of
cages does not have major impacts on the
water and sediment quality.

AH PO 43
DNA
barcoding:
validating
morphological identification of Argulus
species infesting rohu
S. MOHANTY*, M. MOHANTY, K. SARMA, A. DEY, T.
KUMAR, P. DAS
ICAR Research Complex for eastern region, Patna, ICAR
Parisar, B.V. College, Patna, Bihar, India;
*msnatashree@yahoo.com

P

arasitism in pisciculture has been
identified as an important threat to aqua
industry causing disastrous loss in semi
intensive systems. Freshwater ecto-parasitic

crustacean was isolated from naturally
infested rohu raised in culture pond. Out of
278 fish specimens screened, 167 fish
(60.07%) had Argulus infestation. Based on
the morphological identification key under
light and scanning microscope, retracted fish
lice appeared similar as Argulus foliaceus.
This outcome was further validated by DNA
barcoding using mitochondrial COI gene for
species level confirmation. BLAST analysis
and phylogenetic clustering were done for
accurate parasite identification. The pair wise
distance value using kimura-2 parameter
showed a species level variation of 0.001
(1%) with that of Argulus foliaceus and 0.083
and 0.052 (i.e. more than 2%) with that of
Argulus indicus and Argulus japonicus
respectively.
Furthermore,
result
of
phylogenetic analysis using NeighbourJoining (NJ) tree and Maximum-Likelihood
(ML) with kimura-2 parameter is also in
agreement with pair-wise distance values.
The identified species cluster with A.
foliaceus and formed a separate cluster from
other two Argulus species. Hence the result
from
morphological,
microscopic
identification and DNA barcoding together
supports the species to be Argulus foliaceus.
DNA barcoding in the present study proves
to be an efficient molecular tool for a better
monitoring and management of fisheries.

FG PO 18
Good aquacultural practices of small
scale shrimp farmers in Kerala: An
assessment
ANCY SEBASTIAN1*, M.M PRASAD2
1

Visakhapatnam Research Center of ICAR- Central Institute of
Fisheries Technology, Visakhapatanam, Andhra Pradesh, India;
2
ICAR-Central Institute of Fisheries Technology, Kochi, Kerala,
India; *ancbabu@yahoo.co.in

T

he shrimp farming industry has been
contributing substantially to the shrimp
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exports from India over the last few decades.
This paper presents the knowledge, attitude
and the extent of implementation of Good
Aquacultural Practices (GAP) by the shrimp
farmers in Kerala, through a combination of
questionnaire and on site observation of the
practices. The study indicated that the
farmers possess a good level of knowledge
on practices with respect to pond
preparation, farm management, post harvest
management etc. The selected farms were
further evaluated for the access, on farm
testing facilities, worker’s health and hygiene,
pest control measures, effluent management,
community relations, preparedness to
traceability, training, hazard analysis and
documentation etc. and were found adopting
best management techniques. The major
obstacles hindering them from implementing
GAP was lack of training, cost concerns and
lack of external compulsion. Hence, this
study highlights the need for imparting
training to the shrimp farmers in
documentation as this is essential for
reviewing the adequacy of and adherence to
GAP. Even when the concern about more
than 90% of the shrimp farmers in India who
belong to small scale and marginal category
exists, the move towards shrimp aquaculture
certification is expected rather to encourage
and motivate them also while strengthening
and increasing the competitiveness of the
compliance farms.

FG PO 19
Fisheries research in India (1987-2016):
an analysis of research productivity
S.K. MOHANTY*, G.S. SAHA
ICAR-Central Institute of Freshwater Aquaculture,
Kausalyaganga, Bhubaneswar, Odisha, India;
*mohanty.sisir@gmail.com

S

cientific performance is essentially a
multidimensional concept which cannot

be measured by a single indicator.
Publication has been one of the most
important indicators for measuring the
research performance. The study analyses
the fisheries research output in India during
1987-2016 on different parameters including
growth, global publication share, most
productive
authors and institutions, and
pattern of research communication in most
productive journals. For this purpose, the
online version of the Scopus database was
used. There were 20570 papers published
during the period 1987-2016.They were
downloaded and analysed. The research
productivity has recorded 13 times increase
during 1987-2016. From 150 papers in 1987,
it has gone up to 1965 in 2016. The growth
of literature in this field was very low during
the year 1987-2001. But since 2002, an
exponential growth was observed indicating
sustained impetus received for research
during 2002-2016. Ninety percent of the
papers were research articles whereas
reviews, conference papers, book chapters,
notes, letters etc. constituted the rest. ICARCIFE published highest number of papers
followed by ICAR-CMFRI and ICAR-CIFA.
Besides fisheries research institutions, the
universities viz., Annamalai University,
Banaras Hindu University and University of
Calcutta are the leading publishers of
research papers. Journal of Environmental
Biology emerged as the most referred journal
by the researchers with 447 papers followed
by Ecology Environment and Conservation
with 330 papers, Indian Journal of Fisheries
with 325 papers and Pollution Research with
324 papers. The highly cited publications
have also been identified. Papers from
institutes of national importance including
ICAR are increasingly appearing in journals
with high impact factors whereas papers
from universities and colleges etc. are
appearing largely in Indian journals.
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FB PO 44

FS PO 34

Properties of nano-particle TiO2 treated
natural fibre exposed to estuarine
environment
G. KAMEI*, P. MUHAMED ASHRAF1
1

Veraval Research Centre of ICAR- Central Institute of Fisheries
Technology, Veraval, Gujarat, India; 1ICAR-Central Institute of
Fisheries Technology, Cochin, Kerala, India; *gkcife@gmail.com

A

preliminary study was conducted to
quantify absorption and mechanical
properties of manila rope treated with nanoparticle TiO2 and exposed to marine
environment for 14 days. Importance
parameters such as break force (kN), break
strain (%), break displacement (mm) were
recorded using Universal Testing Machine
(UTM). A peaked absorption of 1.48 at 319
nm and 1.15 at 309nm wavelengths was
observed for 0.03% and 0.05%. Manila rope
treated with 0.05% recorded maximum break
force of 139.54kN with breaking strain at
14.99%. Samples were treated with 0.03%
TiO2. The maximum and minimum break
force ranging from 135.20- 142.1kN was
evaluated. Study results observed decrease
in break force corresponding to increase in
TiO2 concentrations. Break force of manila
rope treated with 0.01% TiO2 also yield
greater tensile property ranging between
158.98-193.74kN. Properties of break force,
break strain and break displacement, ranges
from
152.47-207.15kN,
15.54-18.19%,
155.44-181.96mm. Break strain and break
displacement
had
lowest
values
of
mechanical
properties
at
0.03%
concentration. Present study was an attempt
to find replacement probability of synthetic
fibre with natural fibre to combat the critical
problems of current marine environments.

Ecosystem changes and its influence
on the component and abundance of
marine litter in the beaches of
Mangaluru, Dakshina Kannada
BINDU SULOCHANAN1*, S. VEENA1, S. LAVANYA2,
SHELTON PADUA 2, PRATHIBHA ROHIT1, P.
KALADHARAN2, V. KRIPA2
1

Mangalore Research Center of Central Marine Fisheries
Research Institute, Mangalore, Karnataka, India; 2Central Marine
Fisheries Research Institute, Kochi, Kerala, India;
*binduchaithanya@yahoo.co.in

R

apid urbanization and generation of solid
waste has led to the need for scientific
management of ecosystem challenges.
Marine litter studies the types, distribution
and abundance of litter that is washed
ashore as well as other land sources. One
objective was to examine the effect of current
community
marine
debris
cleanup
programmes carried out by various
government
and
non-governmental
organizations. Under the Swacch Mangaluru
Abhiyan
programme
thousands
of
volunteers, students, youth and general
public participated in cleanliness drive in
different parts of the city. The beach being
the interface of both land and sea was one of
the important areas chosen for cleanliness
drive. Three major beaches of the city were
studied from 2011 to 2016 on a monthly
basis. The change in abundance and
composition of litter was depicted on a GIS
platform. The number of marine litter varied
2
2
from 899 nos/m in 2011 to 155.08 nos/m in
2016. While the weight varied from 7985.5
2
2
g/m in 2011 to 1768.06 g/ m in 2016. The
2
number (91.5 nos/m ) and weight (587.8
2
g/m ) of component ‘B’ consisting of nylon
and plastic rope was found to be highest in
2016. Station wise ANOVA showed
significant difference (p<0.05) for the same.
Year wise significant difference (p<0.01) was
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observed for number of component ‘A’
(Caps, spoon, small satchets, syringe, paste
tube, brush, beads) and ‘C’ (plastic cover)
and weight of component ‘E’ (plastic/rubber
slipper) indicated that beach clean-up and
awareness programmes does have a
positive impact. Pearsons correlation showed
the number of component ‘A’ was
significantly (p<0.01) positively correlated
with
rainfall.
River
discharge
from
Nethravathi and Gurupura also showed
significant correlation
indicating that
disposal of waste in river was carried over to
the ocean which ultimately is brought back to
the beach by the changing seasonal current.

SE PO 19
Status of fisheries and fisher’s
livelihood of Anshupa floodplain
wetland, Odisha
H.M. MANAS*, AMIYA KUMAR SAHOO, SOMA DAS
SARKAR, LIANTHUAMLUAIA, KAVITA KUMARI,
ROHAN KUMAR RAMAN
ICAR-Central Inland Fisheries Research Institute, Barrackpore,
Kolkata, West Bengal, India; *manas2u@gmail.com

A

nshupa lake a seasonally open floodplain
wetland located at Banki, Cuttack district,
Odisha,
India
(20°27'30.8"N
and
85°36'08.1"E). The lake has a 1.7 sq. km.
water spread area and seasonally connected
with river Mahanadi. Wetland is endowed
with various goods and services along with
source of livelihood for the fishers of
Malabiharipur and Subarnapur villages.
Fisheries is one of the important occupation
of the villagers, around 210 men and women
of two villages are members of “Anshupa
primary fishermen cooperative society” of
which 60 are active fishers. Lake harbour
more than 30 fish species, Catla catla, Labeo
rohita and Cirrhinus mrigala being major
contributing to the catch. Out of 45 plank built

boats, around 25 boats are operated daily
basis with monsoon season being peak due
to influx of river fish with flood water and
limited job opportunities in agriculture sector.
Disco net of multimeshed panel with
dimension 25 m long and 1.5 m wide is the
most popular passive gears are operated in
the lake. On an average approximately 200
numbers of gill nets are operated in the lake
with CPUE 5-6 kg/daily/fisherman. Other
gears used in lesser extent are Hook and
line, drag nets, cast net and various
indigenous traps locally known as “Anduri/
Pinch/ Bhoja”. Cast and drag net are most
prominently used during summer months of
March to April when water level reduces to 3
to 5 feet. To upgrade the livelihood pattern of
the poor fishers, Chilika Development
Authority (CDA) regularly stocks IMC seeds
(14000 to 15000 per year) under the
Fisheries Resource Development, while fish
production form the lake was 10.68 to 14.92
tonnes per year during 2010 to 2013.
Decreasing water spread area due to weed
infestation and insufficient quantity inflow of
river flow during flooding are main
constraints for sustenance of fisheries and
depended livelihood. Hence, the lake draws
attention of the governing bodies and policy
developers for maintenance of ecological
flows for the survival and sustenance of
fisheries and fishers.

FB PO 45
Reproductive biology of spineless
cuttlefish Sepiella inermis off Karnataka
coast
PRAMOD SUVARNA*, S.R. SOMASHEKARA, GEETHA
SASIKUMAR, SNEHA DARSHAN, U.B. INCHARA
College of Fisheries, Mangalore, Karnataka, India;
*pramodsuvarna93@gmail.com
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epiella inermis, also known as the
spineless cuttlefish, is an emerging
species in the cuttlefish fishery. Though this
species has been attracting international
market in the recent years, published
information on the biology of the resources is
minimal. The present study was therefore
undertaken to investigate the reproductive
biology of S. inermis off Karnataka, southwest coast of India. The S. inermis samples
were collected from commercial trawlers in
Mangalore
Fisheries
Harbour
during
September 2016 and May 2017. Maturity
stages were assigned by gross macroscopic
examination of the gonad as 1) immature 2)
maturing 3) mature and 4) spent. Apparently,
females tend to gain more weight than males
for a given length. The female: male ratio
ranged between 0.90:1 (September) to 1:1
(April). 50% of the males matured at 50-55
mm and females matured at 60-65 mm.
Fecundity were estimated by counting the
number of ova, which varied from 172-560.
Ova diameter varied between 0.29 to 6.12
mm. Individuals in all the 4 maturity stages
were found throughout the year. However,
maximum proportion of matured males and
females
were
encountered
during
September–October periods followed by
February-April. Furthermore, the highest
Gonadosomatic Index (GSI) for male and
female also coincided with spawning season.
Nidamental gland Index (NGI) peaked in the
month of October. Based on the proportion of
each maturity stage, as well as the maturity
indices (GSI and NGI), the spawning
seasons was inferred to be in the months
October-September and during FebruaryApril. The implications of the findings are
discussed in the paper.

FR PO 62
Taxonomic distinctness over space and
time for identification of biodiversity
stressed marine fishing zones in
Karnataka
S. VEENA*, K.S. MOHAMED
ICAR-Central Marine Fisheries Research Institute, Mangalore
Research Centre, Mangalore, Karnataka, India; ICAR- Central
Marine Fisheries Research Institute, Kochi, Kerala, India;
*shettigar.veena@gmail.com

M

arine capture fisheries are the most
diverse of major global food–producing
sectors, both in terms of range of species
harvested and harvesting technologies used.
Extensive historical data (1971 to 2008) of
marine fish catch from Karnataka were
analysed by taxonomic distinctness indices
to examine changes in species diversity at
different scales and effects of fishing in
different
zones.
Average
taxonomic
distinctness (Δ+, AvTD) and variation in
taxonomic distinctness (Λ+, VarTD) are
useful to study impacts on species diversity
wherein the approach incorporates species
taxonomic
relatedness.
The
spatial
comparison of data on Δ+ and Λ+ showed
that 3 zones in Karnataka are stressed
habitats with respect to fished taxa
biodiversity. The least similarity observed
between 1971 and 2000 indicated that the
catch brought in during earlier years were
mainly from non–mechanized gears within 50
m depth. Maximum similarity was observed
mainly after 1993 confirming the point that
mechanization brought in more new species
in catch due to increased depth in operation
and in number of fishing vessels. Recent
years showed increase in Λ+ value which
implies increase in environmental variability
probably associated with climatic changes.
Similarity in diversity of catch was observed
in zones operating multiday fishing units
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(Mangalore and Malpe). North Karnataka
zones and south Karnataka zones formed
separate groups showing difference in
habitat preference of species and difference
in environment. Bhatkal zone (North
Karnataka) had very low Δ+ and Λ+ values
indicating significant impact of fishing on
biodiversity. Location of a coral reef (Netrani
Island) near this zone, having rich and
diverse coral fishes including rare and
endangered marine species could be a
reason for the ecological sensitivity of this
zone. Therefore this biodiversity stressed
fishing zone needs to be conserved
immediately by demarking a Marine
Protected Area (MPA) to recover the habitat
and protect fish stocks.
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Sponsors
Amalgam Sea foods Pvt. Ltd.Cochin
Amarsagar Sea food Pvt. Ltd
Apex Frozen Foods Private Limited
Aqua Star Marine Exports
Atlas Fisheries Pvt. Ltd., Goa
Avanti Frozen Food
Avanti Feeds Ltd. (Aqua Products Export Division)
Baby Marine International
Capithan Exporting Co
Charis Food Products
Coastal Aqua
Corlim Marine Exports Pvt. Ltd., Goa
DC Sagar Feed-Food Pr
Devi Fisheries Ltd
Devi Sea Foods Limited
Geo Seafoods
Goan Fresh Marine Exports Pvt. Ltd.
Gopal Seafoods, Veraval
Green House Agro Products
Gurijala, USA
Hejazi Food Stuff Pvt. Ltd., Mumbai
Indo French Shellfish Company Pvt. Ltd
Ino Tech Ice & Cold Storage, Goa
Instruments care, Chennai
Interseas
Jagadeesh Marine Exports
Jayalakshmi Sea Foods Pvt
K.R. Sea Foods Pvt. Ltd., Veraval
Kader Exports Pvt. Ltd.
Kalyan Aqua Marine Exports India (P) Ltd
Laboratory Equipment Stores, Cochin
Merck Life Science Pvt Ltd
Naga Hanuman Fish Packers, Vizag

Naik Sea Foods Pvt. Ltd., Mumbai
Nello-Number Live Stock Nutritions
NILA Seafood Pvt Ltd.
Noor Ice & Cold Storage Pvt. Ltd., Raigad
Nutrient Marine Foods
PAO Agri Coop Cochin
Penver Products Pvt. Ltd.
Pharm-O-Sales
Quality Exports
Quality Traders, Cochin
Rafiq Naik Exports
Sagar Feeds & Foods Processing Industries
Sandhya Aqua Exports, Visakhapatnam
Sandhya Marine Ltd., Visakhapatnam
Sasoondock Matsyodyog Sahakari
Scientific Equipments and Chemicals Co.
Seasaga Enterprises Pvt. Ltd.
Shell fish company, Cochin
SISCO Research Laboratory
Southern Tropical Foods Pvt.Ltd
Sprint Exports Pvt Ltd.
Stellar Marine Foods Processing, Taloja
Sterling Foods
STF Pvt. Ltd
Sun Labs Equipments
TJ Marine Products Pvt. Ltd.
Torry Harris Seafood Pvt
Travancore CTS
Unihira Exports Pvt. Ltd., Mumbai
Vision Scientific, Angamaly
Wellcome Fisheries Ltd
West Coast Frozen Foods Pvt. Ltd.
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