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PREFACE

We warmly welcome you to the 5" Asian Fisheries Forum, “Fisheries and
Food Security Beyond the Year 20007, Chiang Mai, Thailand, November 11-14,
1998.

The following book of abstracts is divided into two sections, with. one
section for oral presentation abstracts, and a second section for poster
presentation abstracts. Within each section, abstracts are listed alphabetically
by the first author’s last name. For your further convenience, an authors-page
index is also provided, including listings for both first authors and co-authors.

Abstracts were printed as received from the authors without editing for
content or grammar, except for some minor corrections. We have shown all
abstract in standard format. All abstracts were reviewed by the conference
scientific committee.

This book of abstracts contains over 505 abstracts, including 290
abstracts of oral presentations and 215 abstracts of poster presentations.
These abstracts represent a rich variety of investigations and studies, reflecting
the outstanding growth of both fisheries and aquaculture interests in Asia since
creation of the Asian Fisheries Society.

Finally, we would like to extend our apologies for any errors that may
have occurred regarding author’'s name and titles. We sincerely thank all
authors for taking the time to summarize and present the results of their work in
this forum.

Padermsak Jarayabhand
Nilnaj Chaitanawisuti
Anek Sophon

Anutr Kritsanapuntu
Arnuparp Panichpol

Editors
September 17998
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~SUSTAINABLE CONTRIBUTIONS OF FISHERIES TO FOOD SECURITY IN

SOUTHEAST ASIA.
Deb Menasveta
Senior Invited Lecturer
Department of Marine Science
Chulalongkom University

Bangkok, Thailand

Rice and fish have been the stable diets of the Southeast Asian people since time immemorial.
Fish, therefore, has a significant role to play in regional food security. Governments of aimost all of
the Southeast Asian countries recognize the important confribution of fisheries to the countries’
economies and social well-being. Fisheries development has become an integral part of the overall
economic and social development plans of many of these countries. »

Since the end of the second world war, there has been a rapid expansion of the Southeast
Asian population, Together with the betterment of the economies of several countries in the region
during the past decade, the demand for fish has continued to rise. The present study indicates that, by
the year 2010 when the population in the region has reached some 640 million, the demand for food
fish, calculated at a constant per capita consumption rate of 19.8 kg/yr, would be in the order of 12.7
million tons or 3.6 million tons over the 1990-93 level. If the per capita consumption continues to rise
at the rate of 0.6 percent per year, the demand for food fish in 2010 would then be approximately 14
million tons or 5 million tons over that of the 1990-93 level. Taking into account the amount of fish
for export, the total production of fish would have to be more than 17 or 18 million metric tons to
satisfy the demand in 2010.

The increasing demand for fish from the expanding population will create more stress on the
already depleted coastal and inshore fishery resources in the region. The study concludes that a
significant increase of production from marine capture fisheries seems unlikely. A marginal increase
in the production over that of 1990-93 might be realized from offshore waters of the region and from
the high seas. However, with better management of the marine capture fisheries, perhaps a 20 percent
increase in marine fish production over the 1990-93 level might be achieved by 2010.

As regards the production of inland capture fisheries, the study concludes that an increase of
‘about 20-30 percent by 2010 might be achieved if wise management of inland capture fisheries and
environment, including the expansion of culture-based fisheries, is implemented. If the management
of inland fisheries and the environment of the countries in the region does not receive proper
attentior, it is unlikely that the production from the inland capture fisheries sub-sector will increase
substantially by the year 2010.

The study forecasts that aquaculture will play an important role in the strengthening of food
security as its potential for expansion exists. It was estimated that by 2010 an additional six million
tons of fish could be harvested through aquaculture expansion in the region.

With these optimistic estimates, the contribution of food security in terms of fish production
by the year 2010 would be in the order of 18-19 million tons which should satisfy the demand as
envisaged.

The most important strategy for achieving maximum sustainable production of marine capture
fisheries is evidently the implementation of effective’ management of coastal and inshore fisheries,
including the promotion of community-based or integrated coastal area management as recommended
by the 1993 IPFC Symposium on Socio-economic Issues in Coastal Fisheries Management. As for
offshore or high sea fisheries, there is a need for cooperation among the countries concerned to
manage those stocks that are commonly exploited by them. The strategies should incluc.le the
implementation of an effective monitoring, control and surveillance system, and the promotion of
joint ventures for the rational exploitation of these offshore or high sea resources.



To ensure the sustainable contribution from inland fisheries resources, there is a need to have
appropriate assessment of the potential of the resources in question and to implement effective
fisheries management schemes as in the case of marine capture fisheries. Such schemes should give
priority attention to the enhancement of culture-based fisheries for reservoir and water body stocking,
Environmental management is another important component for sustainable development of inland
fisheries. Tbis should include effective monitoring of the environment and control and prevention of
pollution and the degradation of the fish habitat.

To achieve sustainable development of aquaculture, the study underlines the necessity of
having a good aquaculture management framework with a view to attaining ecologically friendly
practices, nothing several factors which impede current intensive and semi-intensive aquaculture
systems. It recommends strongly that the development of low-input aquaculture to ensure food
security in rural areas receive proper attention. In this connection, it recommends that governments
should ensure the availability of fish seed for free distribution to rural fish farmers and endeavour to
transfer appropriate technology, through and effective extension service system, to small-scale fish
farmers, citing integrated farming systems for reinforcing food security as proposed by His Majesty
the King of Thailand. In the development of rural aquaculture as in commercial or intensive
aquaculture systems, feeds play and inportant role in its success. Tt recommends that small-scalé fish
farmers should be encouraged, through appropriate extension programmes, to prepare their own feeds
suitable for the species they cultivate. The prevention and control of diseases and epidemics of
cultivable species should continue to receive priority attention. These may be realized inter alia
through effeciive farm management systems, monitoring, and control of pollution related to
aquacultural activities.

In order to effectively implement the above-mentioned strategies, there is definitely a need for
- _close cooperation between government and private sectors including non-governmental organizations.

Governments must have a firm commitment to conserve fishery resources for the maxjmum sustained
benefit for future generations, through the implementation of effective fisheries management
frameworks. The governments of the countries that exploit transboundary of shared fish stocks must
cooperate in the management of the stock in question. The main responsibilities of the government
sector include the formulation of laws and regulations necessary for the effective management of
capture and culture fisheries ; the provision of adequate extension work so that the private sector can
obtain maximum benefit from the utilization of fishery resources and from aquaculture activities they
pursue; the monitoring, control and surveillance of the fisheries to ensure that the fishermen
concerned comply with the rules and regulations; and the conducting of research and investigation on
various aspects of fisheries management and development.

The private sector also has a very important role to play to ensure sustainable fish production.
It must cooperate with the government sector in the planning and implementation of various fisheries
management schemes. The commercial sector should, if feasible, provide funds for research on the

_ topics that they might eventually have benefit from.

Non-government organizations can a very useful role in the sustainable development of
capture fisheries and aquaculture. Their valuable work has been demonstrated in many countries of
the region including those in the arcas of extension, monitoring, education and promoting of public
awareness.

With concerted action of the government sector, the private sector and NGOs, the tasks
required in the management of fisheries, the conservation of fishery resources, and in accelerated
aquaculture development should be easier, and the objective of having and adequate fish supply to
ensure food security in the region in the year 2010 should become a reality.



A GENERAL REVIEW ON AQUACULTURE IN ASIA :

A FOCUS ON Anguilia EELS
I Chiu Liao
Taiwan Fisheries Research Institute
199 Hou-Ih Road
Keelung 202
Taiwan

Asia is the most important region of aquaculture in the world. Growth of aquaculture
production in Asia increased from 10 million metric tons in 1986 to 25 million metric tons in 1995, or
743.8% increase within the last ten years. The production in 1995 shared with 90.1% of the total
world production. Many countries in Asia consider aquaculture production as one of the important
measures for earning their foreign exchange. However, the aquaculture development is frustrated by
many factors such as the viral diseases in prawn culture, competition for use of land and water with
other industries, and the recent finance crisis.

Among the aquacuture varieties, the thrived eel culture is due to a high market price and high
unit production of eel in Asia was estimated about 140 thousand metric tons with a value over US$
1.3 billion in 1996. However, the industry of eel culture in Asia is characterized as the production is
merely from Japan, Taiwan, China, and Malaysia and the most consumption is in Japanese market.
Currently, the eel culture industry is totally dependent upon the catch of wild elvers. The reduction of
elver production due to the elver overfishing directly and the estuarine pollution indirectly, has
impeded the development of eel culture.

The study reviews the status of Asian aquaculture, with a focus on the development of eel
culture in Asia, including the status of eel farming in above mentioned countries, progress of larval
rearing, enhancement of broodstock, searching of spawning ground, and studies of Leptocephali.

The Anguilla eels are probably the only important aquaculture species, of which larvae cannot
be massively produced from hatcheries before the end of the 20" century, It is hoped that this overall
view on the development of ecl culture has its profound meaning before the beginning of the 21*

century

KEYWORDS : Anguilla eels, elvers, Leptocephali







ORAL PRESENTATION






COMPARATIVE STUDY ON SPERM COUNTS OF XY AND YY MALES IN
NILE TILAPIA, Oreochromis niloticus L..

Jennifer L. Abalos], Graham C. Mair’, Jose §. Abut:ayI and Tereso A. Abella'

! Freshwater Aquacuiture Center
Central Luzon State University
Nueva Ecija 310 Philippines

% School of Biclogical Sciences
University of Wales Swansea
Swansea SA2 8PP Wales, UK

A recent alternative for the production of monosex male progeny is the use of YY males as
broodstock. YY males when crossed to normal XX females are expected to produce all- or nearly all
XY male progeny known as genetically male tilapia (GMT). In O. niloticus, the males with a YY .
genotype are found to be reproductively viable but has yet to be determined whether the presence of
two Y chromosome and the homozygosity of genes linked to the male determining gene have any
effect on important male traits such as sperm count and fertilization rate. The use of .YY males to
produce monosex male progeny may be a limiting factor for a successful hatchery operation if found
inferior compared to the normal XY males in terms of sperm count or particularly the capacity to
fertilize large numbers of eggs.

A comparative study was undertaken to determine the sperm counts of XY and YY males in
the Egypt-Swansea strain of O. niloticus. XY males in Egypt-ICLARM strain were also examined to
determine if strain source has an effect on sperm count. Prior to sperm sampling the fish were held
for at least one month in indoor glass aquaria under optimum and homogeneous conditions for
conditioning. Sperm count were determined using a Neubauer hemacytometer slide counter. Sperm
counts were expressed as number per ml of sperm sample.

Our initial results showed that the XY males in Egypt-ICLARM strain have significantly (P<0.05)
higher average sperm count (5.80 x ]09) compared to the XY males (4.79 x 10°) and YY males (4.82
X 109) in the Egypt-Swansea strain. The average sperm counts of the latter two genotypes were not
significantly different. When the sperm count of individual fish were categorized according to time
of sperm sampling (morning or afternoon), the average sperm count of those sampled in the morning
(5.7 x 10°) was significantly (P<0.05) higher that those sampled in the afternoon (4.3 x 107). These

results appear to indicate that strain effects and diurnal changes in the environment can influence
sperm count-but do not indicate any differences between XY and Y'Y genotypes.



GENETIC IMPROVEMENT OF FARMED TILAPIA:
A PHILIPPINE EXPERIENCE

Tereso A. Abella!, Ambekar E. Eknath®*, Belen O. Acosta®
Ruben Reyes* Ravelina R. Velasco™ and Basilio M Rodriguez Jr.>

! Freshwater Aquaculture Center, Central Luzon State University, Munoz, Nueva Ecija, Philippines

? International Center for Living Aquatic Resources Management, MCPO Box 2631, Makat; C City, Metro Manila,
Ph111pp1nes '

" GIFT Foundation International Incorporation (GFID), Central Luzon State University, Munoz, Nueva Ecqa, Philippines

“National Freshwater Fisheries Technology Research Center, Bureau of Fisheries and Aquatic Resources, Munoz, Nueva
Ecija, Philippines

Extending the principles of animal breeding and experiences to important cultured finfish
species in the tropics, a collaborative research project on ‘Genetic Improvement of Farmed Tilapia’
was undertaken in the Philippines from 1988 to 1997 to develop improved Nile tilapia (Oreochromis
niloticus) breed for low cost sustainable aquaculture. Through selective breeding, the project
developed a GIFT strain which, on the average, grew 60% better than the present commercial strain
of Nile tilapia and 50% better in terms of survival. Dissemination of the GIFT fish to local farmers
was done through the government’s satellite fisheries stations and with careful con51derat10ns of its
likely genetic, economic, social, and environmental impact, -

At the completion of the GIFT Project in 1997, the GIFT Foundation International Inc. was
established to continue research for further genetic improvement to sustain the genetic gains
achieved in the project and undertake commercial operations for supplying broodstock to accredited
hatcheries in the country. The Foundation, in collaboration with Philippine national institutions and
ICLARM, closely monitors the movement of the GIFT fish in the counfry and follows the
guidelines/regulations developed by Philippine’s National Committee on Biosafety for transfer and
use of genetically modified organisms and potentially harmful exotic species. This is in line with the
government’s thrust of achieving sustainable fish yield while ensuring effective conservation and
ecological balance through strategic and participative management to spur and sustain national
growth and economic development.

KEY WORDS: Nile tilapia (Oreochromis niloticus), GIFT program, conservation, impact,



COMPARATIVE ANALYSIS OF Mycobacterium spp. ISOLATED FROM
CHEVRON SNAKEHEADS AND SIAMESE FIGHTINGFISH USING
BIOCHEMISTRY, WESTERN BLOT, PYROLYSIS MASS SPECTROMETRY
(PyMS) AND POLYMERASE CHAIN REACTION (PCR)

lguppalak Puttinaowarat, IKim Thompson, ?Arend Kolk, 3Temduang Somsiri, 1V, Inglis znd JAlexandra Adams

' Aquatic Vaccine Unit, Institute of Aquaculiure, University of Stirling, Stirling, FK9 4LA.,
2 Depariment of Biomedical Research, Royal Tropical Institute, Amsterdam, The Netherlands
3 Aquatic Animal Health Research Institute, Bangkok, Thailand

‘Mycobacterial strains isolated from snakehead fish (Channa striata Bloch) and Siamese
Fightingfish (Betta splendens Regan) during outbreaks of mycobacteriosis in Thailand were compared
using biochemistry, Western blot, PyMS and PCR analysis. Biochemically, the mycobacteria isolated
from the fish appeared most similar to the type strain M. marinum. Antibiotic sensitivity tests indicated
that Amikacin and Sarafloxacin were the most effective antibiotics against the fish isolates in vifro, with
89 and 83 %, respectively, of the strains being inhibited by concentrations of <15 mgml-1, Wester blot
analysis using eight different monoclonal antibodies (MAbs) identified a variety of strain specific
antigens. The various MAbs recognised six different major antigens (14, 19, 25, 33, 65 and 150 kDa).
The results demonstrated variations in the patterns of reactivity between the mycobacteria isolates.
PyMS analysis of the strains revealed three distinct groups of mycobacteia, but neither Western blotiing
nor PyMS could establish the type strain of the isolates. Reverse cross-blot PCR analysis of the strains
confirmed that some of the isolates from Chevron snakehead and Siamese Fightingfish were M.
marinum, while others were M. fortuitum. These results will be discussed with reference to control of
mycobacteriosis in fish and transfer to man.



ROLE OF TRIBAL WOMEN IN RESERVOIR FISHERIES, BANGLADESH

K K. Ahmed, 8. Rahman, and M.A K. Chowdhury
School of Environment, Resources, and Development (SERD)

Agsian Institute of Technology (AIT)
P.O. Box : 4, Klongluang, Pathumthani — 12120, THAILAND

Occupying an average area of 58,300 ba, Kaptai reservoir is one of the significant fresbwater
bodies of Bangladesh, contributing an annual fish production of about 5,000 MT. Although
commercial exploitation of fisb has been occurring sinee the inception of landing of the reservoir but
harvesting is completely artisanal. There are about 5,000 people involved directly or indirectly in
fishing and fishery related activities in the reservoir. In recent years, the role of tribal women was
found quite significant in reservoir fisheries although they are not conspicuous in the formal industrial
seetor. They are involved in various facets of reservoir fisheries, inchiding fisb harvesting, marketing,
drying and even the post harvesting activities such as carrying fish from. pontoon to land, sorting;
icing, packing and loading on the transport vebiele. With the occurrence of tremendous production of
low valued pelagic fisb (clupeids) in recent years, this reservoir bas provided income and employment
opportunitics for women, particularly in drying and retail marketing of fish, which enabled them to
contribute te bousehold income.

This study indicates that about 22 percent and 13 percent of women are involved in retail
marketing and drying of fish, respectively. It is evident from the study that about 83 percent of the
respondents are tribal women wbile the remaining are migrants. All women are married and their
average age is estimated at 31 5.5 s.d. years. Among the respondents, the bigbest level of education
was primary level constituting 33 percent of the total while the remaining are illiterate. On an average,
these women handle 15.2 + 3.6 s.d. kg of fisb daily whieh yields an estimated selling margin of BDT.
43.3 £33.8 5.d. (1 US$=47.00 BDT) per retailer per day.

This involvement of tribal women in various aspects of  reservoir fisheries was further

enhanced through the assistance of their husbands sinee the social stigma of women’s exclusion from
the outside world is not a constraint for tribal societies.

KEY WORDS: Reservoir fishery, tribal women.



REPLACEMENT OF SOME PROTEIN SOURCES FOR FISH MEAL IN
SEABASS Lates calcarifer DIETS

Veronica R. Alava

Southeast Asian Fisheries Development Center
Aquaculture Departmetn

5021 Tigbauan, Iloilo, PHILIPPINES

Shrimp head meal (SHM), meat and bone meal (MBM) and soybean meal (SBM) partially
substituted in increasing proportion the 40% protein from fish meal in diets for juvenile seabass
(0.6210.14g). A completely randomized design with three replications per treatment was followed.
Replacements made for SHM were 10 and 20% protein, MBM for 10, 20 and 30% protein, and SBM
for 10, 15 and 20% protein. Ten fish were stocked in each 60-liter oval fiberglass tanks. Each tank
was provided with continuous aeration and flow-through seawater (2842°C, 3341 ppt). Fish were fed
with the test diets for two months.

Results showed that soybean meal, shrimp head meal and meat and bone meal could
replace respectively 10%, 20% and 20% of the 40% fish meal protein control diet. Increasing the
dietary level of shrimp head meal or meat and bone meal resulted in decreasing level of body protein.
Crude fat of seabass fed shrimp head meal or meat and bone meal were higher than that of the control
and the level increased with increasing dietary substitution to fish meal. Among the three protein
replacers, soybean meal gave the lowest body protein and the highest body fat (P<0.05).

KEYWORDS : Seabass, Protein sources



SCREENING FOR SHRIMP VIRUSES IN THE PHILIPPINES

Albaladejo, 1.D."*, L.M. Tapay?, I.R. Somga, 8.L. Mayo', R.C. Miranda’, K. Natividad?, F.O. Magbanus?, T.Itami® and M.

Matsumura®

' Fish Health Section, Bureau of Fisheries and Aquatic Resources, Quezon City, Philippines

*National Institute of Molecular Biology and Biotechnology, University of the Philippines, Los Banos, Laguna, Philippines
*Department of Adquabiology, National Fisheries University, Shimonoseiki, Yamaguchi, Japan

“Institute of Applied Biochemi stry, University of Tsukuba, Tsukuba, Japan

* E ~mail : juanda@vlink.net,ph

Cases of shrimp mortalities in the Philippines were previously associated with luminous
vibrosis. Lately, however, increasing incidences of possible virus-associated syndromes have also
been reported. Consistent observation of cosinophilic intra-nuclear inclusions in the mid-gut of
affected shrimp led us to use molecular biological tools such as SDS-western blot-enzyme
immunoassays (EIA), polymerase chain reaction assays (PCR) and in situ hybridisation assays to
determine whether a virus(es) was involved in generating these inclusions. Of 250 shrimp sarnpled,
41 were positive for yellow head virus (YHV) using EIA. Samples were negative for WSSV using
EIA and PCR. Moreover, 3 of 10 representative samples were positive by in sifu DNA hybridisation
for spawner-isolated mortality virus (SMV). These results suggest that viruses along with luminous
bacteria, may be involved in many cases of shrimp mortality in the Philippines. These seem to be
moderately virulent viral diseases which are expressed and cause outward clinical signs and mortality
when enhanced in mixed infections with the opportunistic bacteria related to shrimp culture. The
results suggested that the shrimp disease syndromes in the Philippines may be different from those of
other shrimp producing areas in Soutbeast Asia, India, China, Japan and the USA but may be similar
to those affecting Australia.

KEY WORDS: Shrimp viruses, polyclonal antibodies, Polymerase Chain Reaction, in-situ
hybridisation "



- FISH FRESHNESS CONCEPT AND ASSESSMENT

Ismail M. AL-Buhushi

Dept of Food Science and Nufrition
College of Agriculture

Sultan Qaboos University
P.0.Box34 7

ALKhod 123,

Omarn

Seafoods provide an important source of protein for many nations around the world.
However, the optimum usefulness of this source will not be obtained unless the basic information
about fish guality indexes sucb as freshness value, spoilage bacterial count, pathogenic bacterial
count, nutrition value, physiochemical properties, and so on is fully known during fish catching,
handling, marketing, and processing. Copping with obiectives of this conference, fish freshness as
one index of fisb quality will be reviewed.

Immediately after death, fish passes through numerous bicchemical changes wbich alter its
flavour, colour, and texture. These cbanges are taken place due to activity of fish endogenous
enzymes, as a result, it has been agreed that freshness which is strongly related with the activity of
fish endogenous enzymes, can be used as the first index to evaluate fish in postmortem. Most of
researchers have studied fish freshness from standpoint of its indexes sucb as inosine
monophosphate, hypoxanthine, K value and Ki value, factors affecting sucb as fish species, type of
muscle, storage temperature, and method of killing, and methods of determination such as icn
exchange chromatography, high performane liquid chromatography, freshness testing paper,
colourimetric methoed, and biosensor.

Therefore, this review is aimed to elucidate freshness concept with focusing on Ki value as -
the most useful index to evaluate fish freshness.




ATTEMPTING PASSIVE IMMUNIZATION IN SHRIMP

Alday-Sanz, V*,, Thaikua, 8., L.J. Albright** and Flegel, T.W.
Department of Biotechnology, Faculty of Science, Mahidol University, Rama 6 Rd, Bangkok 10400, T'ha.lla.nd
**Department of Biclogical Sciences, Simon Fraser University, Burnaby, B.C. V5A 1 86, Canada.

*e-mail address: frvas@mahidol.zc.th

In this study, we attempted to use egg yolk immunoglobulins (IgY) against white spot
syndrome virus (WSSV) in Penaeus monodon. A semicontinous method for the production of WSSV
was developed in the mud crab, Scyila serrata. The carapace was drilled over the heart and fitted
with a rubber serum plug, providing direct access to the heart by hypodermlc syringe. Crabs were
infected with shrimp WSSV infected tissue extract (approximately 5x10° viral particles/crab). After
4 days for viral replication, haemolymph was collected from the heart daily or on altenate days if they
appeared somewhat weak. WSSV was purified by means of a sucrose gradient to a concentration of
107 viral particles/ul as determined by PCR tests of serial dilutions. The virus was inactivated with :
formaldehyde (0.6% final concentration) and used for the production of IgY by a proprietary procéss.
The IgY were used for the development of an ELISA to detect WSSV and to detect antiwsSV
activity. Oral and injection routes for IgY administration were tested, and in vitro studies were
carried out to deterimne anti-WSSV IgY activity after exposure to the digestive enzymes and
haemolymph. For oral administration, pellets were coated with 2% IgY and fed to the shrimp twice
daily for 7 days followed by feeding with non-coated pellets. Haemolymph samples were collected
from 3 Shl'lmp 8h after the first feeding and every 24h thereafier for 14 days. No IgY- activity was
detected in any of these haemplymph samples. A-fter IgY injection, haemolymph samples were
collected from 3 shrimp at 15 min and thereafter for up to 17 days on 21 occasions. IgY activity was
detected in the samples collected after 15 and 30 min, but in no sample thereafter. [n vitro, IgY were
incubated with hepatopancreatic and stomach extracts diluted from 1: 10 to I: 1000 from 15min to
4h. The ELISA results showed a sharp decrease of IgY actiivty within the first 15 min and a
subsequent slow but steady decrease over the next 4 hours. Even IgY incubated at 1: 1000 dilution
showed some loss of activity. For in vifro study on the effect of haemolymph, IgY were incubated
with haemolymph and activity was checked on 10 occasions after 5 min and up to 6 hours thereafier.
IgY activity was partially reduced within the first 5 min of incubation but remained stable thereafter
for the remainder of the incubation time. The difference from results obtained in vivo may have
resulted because heamolymph for the in vitro tests was diluted 1:2 in lobster haemolymph buffer
anticoagulant. It was concluded that orally administered IgY. was quickly inactivated by digestive -
enzymes and that injected IgY was fully or partially inactivated by haemolymph. These results
suggested that the use of IgY for passive immunization of shrimp would be unlikely to succeed.



AN APPEAL TO REDEFINE STUNTING IN Oreochromis mossambicus
(CICHLIDAE) ‘

Upali 8. Amarasinghe' and Sena S. De Silva®
"Department of Zoclegy, University of Kelaniya, Kelaniya 11600, SRILANKA
*School of Aquatic Science and Natural Resources Management, Deakin University, Warmambool, PO Box 423, Victoria
3280, AUSTRALIA

Stunting in tilapiine fish is considered to be a result of dense overcrowding of fish which breed
at a smaller size than their counterparts from natural habitats. Oreochromis mossambicus (Peters) is an
important constituent in the Sri Lankan inland fishery due to its high yield of about 300 kg/ha, yr.
There is evidence that in some inland reservoirs of Sri Lanka, O. mossambicus has become stunted so
that it produces lower yields than before. Stuating in O. mossambicus is often described as a
phenomenon taking place due to intra-specific competition caused by overcrowding. This definition, in
other words, echoes the opimion that stunting is due to malnutrition. As a result it is often advocated
that in tilapia aquaculture systems, a camivorous fish species be introduced in order to reduce
overcrowding, hence for preventing stunting, However according to Sri Lankan experience, stunted O.
mossambicus which attained maturity at smaller sizes were found in reservoirs with high. allochthonous
input of nutrients. Also in such stunted populations, growth curves with lower asymptotic length and
higher growth constant were evident than in non-stunted reservoir populations. As such introduction of
a carnivorous fish species to reduce overcrowding in stunted populations of O. mossambicus would
worsen the problem. O. mossambicus populations with accelerated growth and life cycles which
conform to ‘r-selected’ life strategies can therefore be regarded as stunted populations. This
phenomenon also conforms to the ‘bet-hedging” hypothesis that if in a variable environment, adult
mortality is high and juvenile mortality is low, then selection should favour early maturity, larger
reproductive effort, and more young,

KEYWORDS: Cichlidac; Stunting; Reservoir fisheries; Life history patterns
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STOCKING THE RED SNAPPER, Lutjanus argentimaculatus TO ARTIFICIAL
REEF: ANOTHER APPROACH OF SEA FARMING

Porcham Aranyakananda and Nudol Moree
Aquatic Resources Research Institute (ARRI),
Chulalongkora University,

Bangkol, Thailand {0330

Cage culture of the red snapper, Lutjanus argentimaculatus is currently practiced along the
Eastcoast of Thailand but is not as popular as that of grouper. Problem associated with cage culture of
red snapper is this species is very veracious and will hurt each other when kept in a confinement such
as floating net-cage. Another problem is the color of cage-cultured fish is dark red to almost biack
comparing to bright red of wild-caught fish which is desirable for J apanese restaurant. The
marketable size of this species is at a minimum of 2 kg since big fish is required for Japanese cuisine
such as sashimi. These situations make the venture of red snapper in net-cage non-profitable due to
low survival and a long culture period of 2 years.

In 1996, the district administrative council of Sichang Island installed several hundreds of
conerete block to create artificial reefs around Sichang island. Aquatic Resources Research Institute
(ARRI),Chulalongkorn University implemented this program by stocking more than 2000 red
snappers (0.1 to 0.3 kg) which were reared in floating net-cage by moist pellet to the artificial reef in
the past 3 years. '

Monitoring of the stocked red snappers have been done by underwater photography,
collecting data from local fishermen by rewarding for bringing red snapper in for a measurement and
information. Since 1997, local fisherman and tourists have been catching the red snapper around the
artificial reef by hook and line and the size of fish caught were range from 0.7 to 3.0 kg and the color
of fish is bright red.

Conclusion drawn from 3-years experience.is that the red snapper is suitable fish to stock the
artificial reef and sea farming of this species is promising. The growth rate and survival could be
achieved by mark and recapture method but in this study these data was not achieved due to the
failure of simple home-made tag. '

Key words: Red snapper, Artificial reef, Sea farming
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EFFECT OF o-TOCOPHEROCL ACETATE ON DISEASE RESISTANCE AND
SPECIFIC IMMUNE RESPONSE OF HYBRID CATFISH

Nontawith Arecchon], Suneerat Cheansauoil, Brian Hunter” and Waraphorn [ ang's,utthi.vora\tfat2
1 Department of Aquaculture, Faculty of Fisheries, Kasetsart University, Bangkok 10900, THAILAND'
2 Roche Aquaculture Centre Far East, Rovithai Ltd, Bangkok, THAILAND

Studies on the effect of vitamin E {at-tocopherol acetate) on disease resistance and specifie

immune response of hybrid catfish (female Clarias macrocephalus X male Clarias gariepinus) were
conducted. Hybrid catfish with average weight of 1.53 + 0.03 gm were fed with diet containing vitamin
E at 74.4, 121.05, 251.45 and 499.75 mg/kg diet for four weeks and then challenged by mtraperitoneal
injection of virulent Aeromonas hydrophila. There were significant differences amongst the survival

rate after 72 hours post challenge in which hybrid catfish fed with 49975 mg/kg had the highest

survival rate.
Study on the effect of vitamin E on specific immune response was conducted with hybrid
catfish with average weight of 66,30 + 1.55 gm. They were fed with diets containing vitamin E at

70.30, 181.70, 260.50 and 501.40 mg/kg diet for four weeks and then immunized twice by

intraperitoneal injection of formalin-kitled A. hydrophila vaccine. Antibody titer in serim was
determined weekly which indicated that there was no stgnificant difference amongst any experimental
groups in titer values for either primary or secondary immune response. Titers of all experimental
groups reached peak a week after first and second immunization. -

Based on this study, it can be suggested that resistance to 4. hydrophila infection in hybrid
catfish can be improved by vitamin E at the rate of 499.75 mg/kg. However, no tested level of this
vitamin improved specific immune response to A. hydrophila vaccine in term of serum antibody titer.
Disease resistance enhancement appears to be due to better non-specific immune response such as
phagocytosis of this hybrid catfish.

KEYWORDS: a-Tocopherol acetate; disease resistance; immune response; hybrid catfish
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SIZE SELECTIVITY, SURVIVAL AND STRESS OF JAPANESE WHITING
IN THE, CAPTURE PROCESS OF SWEEPING TRAMMEL NET

Tekafumi ARIMQOTQ ,  Atsuhiro TSUNODA and  An Purbayanto*
Tokyo University of Fisheries ¥Bogor Agricultural University
4-5-7, Konan, Minato-ku, Tokyo, JAPAN Kampus IPB Darmaga, Bogor, INDONESIA

Survival and stress of fish after escaping the gear can be the cue to establish the sustainable
fishing technology, together with the technological improvement of the size/species selectivity of the
fishing gear, The sweeping trammel net is a type of entangling gear with the sweeping procedure
for encircling the sandy fishing ground targeting the Japanese whiting Sillago japonica.  Through the
mesh selectivity studies, the survival and stress of captured fish were investigated for identifying the
escapees’ fate due to the gear impact during the capture process.

Experimental Methods : The capture conditions of the sweeping frammel net were classified into as
being snagged, gilled, pocketed and complicated entanglement, Each conditioned samples were kept
for 1)Survival experiment by observing the mortalities with time elapsed in the keeping tank, and
2)Stress measurement by means of Plasma Cortisol level according to the time elapsed toward the
death / recovery. The samples captured by hook and lines were also compared both with the survival

angd stress experiments.

Results and Discussions :  The capture conditions were possibly explained with the body/mesh size
relationship, so that the body contact intensity may affect the survival and stress after releasing them
from the meshes as shown in Fig,1. The pocketed samples were observed to have the higher survival
rate than others, which results can be explained not only by the capture process but also by the
handling effects for releasing procedure. The stress measurements for two conditions of gilled and
pocketed by trammel net, as well as for hook and lines were shown in Fig.2 , which indicates the
higher cortisol level in 12-24 hours after capturing while the differences of level variations were
observed among 3 groups according to the time elapsed toward the recovery in 72 hours.
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HOW TO STOP THE LIGHT WAR IN FISHING TECHNOLOGY?
- Case Study for Coastal Squid Jigging Fishery in Japan-

Takafumi ARIMOTO, Yoshihiko NAKAMURA, Hisayuki ARAKAWA and CHOI Sok Jin*
Tokyo University of Fisheries *Nationa} Yeosu Fisheries University
4-5-7, Konan, Minato-ku, Tekyo JAPAN Kuk-Dong, Yoesu, Chonnam, KOREA

The squid jigging fisheries in Japan has been greatly developed after the World War II,
through the technological development of fishing lamps and the jigging machines. The lighting
system to attract squid around the fishing boat was originally the torches, then kerosene lamps before
the implementation of the electric lamps in mid-1930’s. The incandescent lamps and halogen lamps
were the major light source since 1950°s, while the high intensity discharged lamps such as the Metal
Halide lamps were introduced around mid-1970’s for the purpose of energy saving, at first in larger
ocean-going boats around 300GT. In 1980’s, the off-shore and coastal boats were gradually equipped
with the Metal Halide lamps, which was resulted into the higher competition of light output level to
increase the catchability of squid jigging. Several trials had been challenged in each local region to
set the lower light output for coastat squid jigging since 1960°s, however, nothing could stop this
competition among jigging boats to have the higher output than other boats. The research activities
to set the lower light output for the coastal squid jigging boat (>30GT), the following approaches for
the research project in 1993-1996 were conducted under the Coastal Squid Jigging Association,
National Federation of Fisheries co-operation Association (ZENGYOREN) and the Fisheries
Agency. ‘

1} The statistics of boat size, jigging machines, fishing lamps and the daily catch data
2) Measurement of the underwater light intensity for illuminance {(L.ux) and spectral irradiance

(1 W/em®/nm), according to the light output jigging boats
3) Experimenta] operation to compare the catch between boats of different light outputs
4) Acoustic observation with fish finder and scanning sonar, to locate the depth layer of squid school
in relation to the underwater light intensity

5) Oceanographic survey of to identify the optical water type for light transmission
6) Radar observation on the distances among boats in the fishing ground

The projects were conducted at the leading major ports of squid jigging fishereis such as
Sado and Hakodate in 1993, at Noto and Tsushima in 1994, and at Sakai-minato in 1995, with the
chartered jigging boats as well as the R/T Vessel, Shinyo-Maru of the Tokyo University of Fisheries.
The discussion meeting was held among the fishers, managers and project research staff, to examine
the results obtained in each survey area. Through these programs, two different groups were
identified as to set the regulation for the lower light output in one side and to keep the higher output
as they had in the other side. This difference could be attributed to the light output level of each boat,
as well as fishing efforts including boat sizes, numbers of jigging machine, numbers of fisher and the
acoustic devices such as fish-finder and sonar. All these factors were strongly related to the
managing style for setting the income/investment ratio among boats. The answer on the optimum
light output could not clearly obtained through the research activities due to the big unknown factor
of squid behaviour how they could be attracted. However, as the conclusion or the standing point,
the higher Hght output may damage the other boats of lower output in case of the sbort-distance
operation in the fishing ground. From the view points of resource management on the cooperation
bases how to share the resources among boats, the decrease of light competition can be the cue for the
decrease the excessive investment. Even with the vague conclusion on the optimum output level, the
Association decided the regulation as to be 180Kw for the coastal jigging boats in 1997. The
research project with the comparative fishing will be going on for another 5 years, to give the
scientific tools for setting the optimum light output on the base toward the cooperation from the
competition. '
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SURVIVAL OF Labeo rohita AND Cyprinus carpio FRY IN FLOATING CAGES
IN RESERVOIRS OF SRI LANKA.

M.H.S. Ariyaratne
National Aquatic Resources Research and Development Agency
Crow Island, Colombo 15, SRI LANKA

Under the National fisheries development plan of Sri Lanka, rearing of fish fingerlings through
community participation has been introduced to rural communities. Several fishing communities in
perennial reservoirs of Sri lanka have adopted this strategy of rearing fish fingerlings in floating net
cages.

In the present study, survival of Labeo rohita and Cyprinus carpio stocked in net cages in five reservoirs
was determined. ,

There were 3 net cages in Chandrika Wewa and one cage in Kodigaha Wewa in which L. rohita fry were
stocked. C. carpio fry were stocked in 2 cages in Sooriya Wewa, one in Tissa Wewa and one in Randeni
Wewa. The same stocking density of 600 fry m™ was used in all cages. Rice bran was used as the
supplementary feed and fish were fed twice daily at 5% body weight. Fish fry rearing was done by the
fishing communities in reservoirs.

Table 1 gives percentage survival rates of L. rohita and C. carpio fingerlings in various net cages.

Table 1. Percentage survival rates of L. rohita and C. carpio in floating net cages in five reservoirs.

Reservoir/Cage L. rohita C. carpio
Chandrika Wewa _
Cage 1 86.3
Cage 2 45.0
Cage 3 59.2
Kodigaha Wewa 91.0
Sooriya Wewa
Cage 1 98.0
Cage 2 56.6
Tissa Wewa 75.5
Randeni Wewa 90.0

As it is evident that the survival raties vary considerably between cages in different reservoirs as well as
within the reservoir , further studies are needed to identify spatial differences with survival rates at
various stocking densities and feeding regimes. However, considerably high survival rates of L. rohira
and C. carpio fingerlings in floating cages seem to ensure sustainability of this aquaculture strategy due
to its importance as a supplementary source of income for rural fishers.
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' CHANGING RIVERS IN INDIA

Neil B. Armantrout’, A.G.K. Menon®, M.S. Johal®, M. Arunachalam®
'Eugene District Office, Bureau of Land Management, P.0. Box 10226, Eugene, Oregon 97440 USA

% Zoological Survey of India, 100 Santhome High Road, Chennai (Madras) 600-028 India
3, Department of Zaology, Panjab University, Chandigarh 160-014 India

4 (Centre for Environmental Studies, Manonmaniam Sundaranar University, Alwarkurichi 627-412, Tamil Nadzj, India

Rivers are major landscape features, representing the visible portion of the aquatic system.

The nature of rivers and their communities is determined by the climate, geomorphology, vegetation,
and human activities. Two major groups of rivers with a different history are found in India. Northern
rivers flow out of the Himalayas, and have interacted with the landscape as the orogeny continued to
uplift the mountains and plateaus. Southern Indian rivers are associated with an independent land
mass with a different geologlc history. Aquatic habitats and communities of rivers in India have been
altered through changes in channels, hydrologic function, habitats, and species composition. Northern
“foothill streams are in deeply dissected canyons, in relatively unstable- topography. Rapid
development has altered natural hydrologic and erosional processes. Dams divert water into canals,
creating an extensive system of atypical habitat and an avenue for colonization of new species.
Southern rivers arise in stable mountains, flowing down steep, highly dissected canyons before
abruptly flowing onto coastal plains. Mountain aquatic communities are relatively intact, but coastal
systems, which have been subject to extensive modification, are highly altered. In both the northern
and southern river systems loss of native species and introductions of non-native species are commeon.
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AUSTRALIAN APPROACHES FOR MITIGATING THE IMPACTS OF
DAMS AND FLOW REGULATION ON RIVERS AND FISHERIES

Professor Angela H. Arthington
Centre for Caichment and In-Stream Research
Griffith University, Nathan QLD 4111, Australia

The construction of dams and subsequent changes to natural river flow regimes can act as a
major disturbance in a river basin, with adverse effects on water quality, agquatic communities and
ecosystem processes. It is estimated that by the year 2000, 60% of the world's running waters will be
impounded or regulated to some degree. Many other human activities and changes in river basins
can act to modify the flow regime (vegetation clearing, channelisation, flood management,
hydropower production, water diversions to other basins). Changes to river flow regimes have
important implications for the maintenance of biodiversity and concern about the loss of riverine
species, inciuding fish, is growing around the world. In addition, the.impacts of modified flow
regimes have serious economic implications in countries dependent upon river and floodplain
fisheries, or on estuarine and coastal fisheries as a major source of protein. Research in Australia has
shown that there is a direct relationship between high summer flows from rivers and the productivity
of fisheries in coastal waters, as measured by catch data. The construction of a large dam may
greatly reduce the size and frequency of these high river flows and effectively sever this important
linkage between a river and its associated estuary and coastal waters. In 1995 the Council of
Austraiian Governments (COAG) reviewed water resource policy in Australia and agreed to
implement a strategic framework to achieve an efficient and sustainable water industry. A major
recommendations of this review was the introduction of comprehensive systems for water allocations
addressing water entitlements, water trading arrangements, and the provision of water for the
environment, The Agriculture and Resource Management Council of Austratia and New Zealand
(ARMCANZ) subsequently commissioned a set of National Principles for the Provision of Water for
Ecosystems, with the stated goal "To sustain and where necessary restore ecological processes and
biodiversity of water dependent ecosystems”. The purpose of the National Principles is to provide
policy direction on how the issue of water for the environment should be addressed in the general
context of water allocation decisions. Implementation of the COAG water reforms and national
principles has stimulated a wide range of responses from the individual states and territories. A key
issue has been the definition of conceptual frameworks and practical methods for assessing the water
requirements of aquatic ecosystems. River and floodplain systems are the targét of much of this-
effort, with an expansion recently to consideration of the ecological roles of freshwater flows into
estuarine and coastal systems. ' :

Collaborative research involving Australian and South African scientists has produced two
comprehensive methodologies addressing the water requirements of riverine ecosystems. This paper
will review the first Australian trial of the South African Building Block Methodology (BBM)
(usually applied in unregulated rivers where new water infrastructure is proposed), and the Australian
Flow Restoration Methodology (FLOWRESM) designed to assess the impacts of historical flow
regulation and to restore critical features of the flow regime to meet environment objectives. These
methodologies are equally relevant to the management of river flows and protection of fisheries
resources in Asian countries.

KEYWORDS: Flow regulation; environmental flow methodologies
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LOW TEMPERATURE PRESERVATION (AT 4°C) OF MARINE ROTIFER
Brachionus SPECIES

Mavit Assavaaree!, Atsushi Haglwara?, Kentaro ide?, Keigo Maruyama® and Esther Lubzens®

} Graduate Schoo! of Marine Science and Engineering, Nagasaki University, Bunkyo 1-14, Nagasaki §52-8131, Japan
{(Address in Thailand: Naticnal Institute of Coastal Aguaculture, Kao Saen Soi 1, Muang District, Songkhia 20000
Thailand)

? Faculty of Fisheries, Nagasaki University, Bunkyo 1-14, Nagasaki 852-8521, Japan

i1 apan Sea Farming Association, Goto station, Nagasaki 853-0501, Japan

* Israel Oceanographic and Limnological Research, National Institute of Oceanography, P.O, Box 8030, Haifa 31080,
Israel ‘

If mass produced rotifers could be kept alive at low temperatures for extended periods of
time, it would be possible to overcome the inadequate supply of food to coltured marine fish larvae,

Experiments were performed to test this possibility in six strains of Brachionus plicatilis
and eight strains of B. rotundiformis. Rotifers of each strain were cultured for one week, before
commencement of experiments, in 500 ml beakers containing diluted sea water (20 ppt) and fed
with Nannochloropsis oculata. The first series of experiments consisted of rotifers inoculated into
screw-capped glass vials containing 10 ml medium at a density of 500 ind. ml” and kept at 4°C in
the dark. N. oculata (16.1-23.0 mg dry weight/ ml culture medium) was added every 2-4 days, to
each vial. Survival of rotifers was estimated from duplicate counts and each set of conditions was
tested in triplicates. The effect of the following variables on survival of rotifers at 4°C were
determined: (1) the frequency of changing the rotifer culture media every 5 days, (2) the effect of
incubating the rotifers at an intermediate acclimation temperature (10 or 15°C) before exposing
them to 4°C and the duration period (24, 48 or 96 hrs) at each acclimation temperature and (3) the
combined effects of culture media exchange (every 4 days) and acclimation at 15°C for 96 his.

Results showed that B. rotundiformis strains were less tolerant to 4°C than B, plicatilis
ones. Among the B. rotundiformis strains, the strains known as SS- strains (commonly used in the
tropics), were the most susceptible and showed the lowest percent of survival. Acclimation at 15°C
for 96 hours for B. plicatilis (Ishikawa strain) and B. rotundiformis (Fukuoka strain), before
transfer to 4°C, resulted in higher rotifer survival rates than acclimation at 10°C, Exchange of
colture media during incubation at 4°C, increased the percent of surviving rotifers by average 1.37
in B. plicatilis (Russian and Ishikawa strains) after 30 days of incubation and by average 1.33 after
7 days of incubation in B. rotundiformis (Fukuoka and Nagasaki(S} strains). The combination of
frequent exchanges of culture media and acclimation at 15°C for 96 hours, improved significantly
the survival of B. plicatilis (Ishikawa strain) and B. rotundiformis (Fukuoka strain), which reached
67.2% (on day 24) and 34.6% (on day 8), respectively, compared to controls (20.1% and 7.3%,
respectively), that were maintained at 4°C without exchange of media.

Large scale trials using B. plicatilis (Kamiura strain) cultured in 30 liter tanks were
conducted in a hatchery. In these experiments, the effect of density was tested (2,000-20,000 ind.
ml™). Rotifers were directly transferred from 25 to 4°C. About 50% of the rotifers at 20,000 ind.
ml™ survived after 14 days at 4°C. These prescrved rotifers grew well when they weré re-cultured
at 20°C. '

KEYWORDS: Rotifera, Brachionus plicatilis, Brachionus rotundiformis, mass preservation at 4°C
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BROODSTOCK CONDITIONIN G OF OYSTER, Crassostrea belcheri

Elapol Aumnuch' and Padermsak Jarayabhand'

' 4ngsila Marine Biological Rescarch Station, Department of Marine Science, Faculty of Science, Chulalongkorn University,

Chon Buri 20210, Thailand
*Aquatic Resources Research Institute, Chulalongkor Unijversity, Bangkok 10330, Thailand

Hatchery-produced seed of oyster, Crassostrea belcheri are generally dccepted by
oyster farmer both in the south and in the east part of the Gulf of Thailand. An important step
in commercial hatchery seed production in oyster is an ability to obtain mature broodstock all
year round. Under this circumstance, an experiment on broodstock conditioning technique for
oyster, C. belcheri was conducted. Two groups of oyster were reared separately in semi-
closed raceway systems supply continuously with raw seawater together with (@ a
microscopic algal species, Chaetoceros sp. at concentration of 10° cell/ml and (b) a mixture
of kaolinite (200 mg/liter) and Chaetoceros sp. at the same concentration. Broodstock from
both freatments were sacrificed and gametes were examined under.microscope every 15 days
for over 60 days period. At 15 days, there were no gamete formation for both treatments, At 30 days,
no egg formation was seen in both groups. About 20% of male in group (b) start to form sperm but
no sperm can be detected of broodstock in group (a). At 45 days, egg and sperm formation were
clearly different between broodstock from group (a) and (b). Results from fertilization together with
larval rearing test between two groups at 60 days period are discussed. '

KEYWORDS: broodstock conditioning, oyster, Crassostrea belcheri, kaolite
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'MOLECULAR CLONING OF GROWTH HORMONE COMPLIMENTARY
DNA IN THE RABBITFISH (Siganus guttatus)

Felix (. Ayson. Evelyn Grace T. de Jesus, Yutaka Arne:miya2 JTetsuya Hirano' and Hiroshi Kawauchi’
Aquaculture Department, SEAFDEC ,Tigbauan, Iloilo, Philippines

'Laboratory of Physiclogy, Ocean Research Institute, University of Tokyo, Tokyo, Japan

?Laboratory of Molecular Endocrinology, School of Fisheries Sciences, Kitasato University, Sanriku,

- Iwate, Japan

The rahhitfish (Siganus guttatus) is an important food fish in the Philippines and
other Southeast Asian countries. It has been identified as an important species for
aquaculture hecause of its wide tolerance to environmental factors. Some fish farmers,
however, are discouraged to culture rahbitfish hecause they grow slower compared to
milkfish, another important food fish in the Philippines. We take the first step to
understand growth regulation in rabbitfish hy cloning its growth hormone (GH)
complimentary DNA (cDNA). Total RNA extracted from frozen pituitary glands were
used as template in the synthesis of first strand cDNA hy reverse transcription. The first
strand cDNA was then used as template in the polymerase chain reaction (PCR). Primers
(20 mer) were synthesized hased on the most conserved regions of the known GHs from
other fish species. The PCR products were inserted into cloning vectors and amplified in
Escherichia coli. The mucleotide sequence of the clones was determined and the amino acid
sequence was deduced hased on the nucleotide sequence.

The full sequence of ¢cDNA encoding rabhitfish GH is 860 hase pairs long. It
contains an untranslated regions of 94 and 175 nucleotides long in the 5’ and 3’ ends,
respectively. The deduced amino acid sequence of rahbitfish GH is composed of a signal
peptide consisting of 18 amino acids followed hy the mature peptide consisting of 178
amino acids, Asin other fish GHs, rabhitfish GH contains 4 cystein residues. Based on the
deduced amino acid sequence, rahhitfish GH is ahout 82 % homologous to tuna GH, 80 % to
red sea hream GH and 70% to Japanese flounder GH.
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SHRIMP IMMUNITY AND DISEASE CONTROL:
AN INTEGRATED APPROACH*

Evelyne Bachére
UMR, 219, Défense et Résistance chez les Invertébrés Marins, IFREMER/CNRS, CC80, Université Montpellier 2, 2 Place

E. Bataillon, Montpellier 34095 FRANCE
* Project supported by the European Commission, DG XII, in the programme International Cooperation with Developing
Countries, INCO-DC ; Contract n® ERBICI8CT970209.

The prevention and the control of diseases are now considered priorities for shrimp
aquaculture in the vast majority of shrimp producer countries. The maintenance and development of
this industry are at stake as shrimp aquaculture faces increasingly significant ecological and
pathological problems on a global scale. The intensification of shrimp production based on progress
in zootechnology occurred without significant progress in scientific knowledge on shrimp
physiology. Within that field, research in immunology has been a subject of only minor interest,
particularly when compared to similar research on other crustaceans and insects. In fact, shrimp
immunology is a key element in establishing strategies for disease control in shrimp aquaculture.
Thus, research on the development of assays for evaluating and monitoring the shrimp immune state
must be emphasized. Performing regular immune “check-ups” would permit not only the detection of
shrimp immunodeficiencies, but also the control and improvement of environmental quality. To do
this, immune effectors must be identified and characterised. However, the future sustainability of
shrimp aquaculture will also depend greatly on the selection of disease-resistant animals, making
parallel research in immunology and genetics essential. A research project, Shrimp Immunity &
Disease Control, has been established with the primary aim of increasing basic knowledge on penaeid
immunity, by creating a collaborative network and by exchanging information and results. By
opening this network to other research areas related to shrimp pathology, physiology, genetics or
environment, the project will ultimately contribute to the development of strategies for prophylaxis
and control of shrimp diseases.

KEY WORDS: Penaeid shrimp, Immunity, Prophylaxis, Selection, Pathogen resistance, Disease
Control :
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IMPACTS OF TILAPIA ON POOR FARMERS IN NORTHWEST
BANGLADESH

Benoy Kumar Barman™?, David C. Little" and Peter Edwards!
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Tilapia are important to poor farmers in Northwest Bangladesh. Most of them have tilapia
in their ponds stocked before or remains in the pond in addition to carps which they stocked
regularly. Whereas, carps are sold to the market for cash income tilapia are mostly used for
household consumption. Their small size and ability to reproduce in the pond themselves are
both viewed positively to farmers. Few tilapias are found in markets, possibly leading to the
misconception that they are unimportant. The role of current tilapia in meeting household needs,
should be evaluated with care before introduction of new techniques or strains.

Broader changes in land and water resource use may be leading to an increased
importance of tilapia to the poor. The use of perennial community water bodies and extensively
managed khas ponds, which have been imporiant refuges for wild fish species, is becoming

increasingly intensified. Stocks of such wild fish, particularly ‘weed’ species, or access of poor
people to them, may be threatened leading to an increased reliance on tilapias from other water
bodies.

There may also be a potential danger for household nutrition through the substitution of
current tilapias by more commercially important species or strains by intensifying management
Participatory approaches that emphasize gender, household nutrition and intra-household equity
are required is of importance in this regard. Identification and comparison of current strains of
tilapia in farmer's pond is also required. -

A participatory study of four areas of the Northwest region of Bangladesh showed that-
out of a total of 68 small backyard ponds, 59 were valued for fish production and 33 contained
tilapia. Of these 33, four ponds contained tilapias as a monoculture, the remaining 29 included
both carps and tilapia as a polyculture. When the commonly cultured fish (7-8 species) were
compared by matrix ranking with respect to yield, price, demand in the market, household
consumption, and seed availability, tilapias ranked second only to the silver carp
(Hypopthalmicthys molitrix ). Gender analysis tools were used to understand activity
participation and access to decision making and control of benefits within households. Results
showed that the participation by women in fish culture activities increases with intensification of
management but their control of benefits, especially fish for household consumption, declines.

Curtently, tilapias are popular and useful to poor farming households. Any introduction
of new strains and techniques should consider potentially negative impacts and novel extension
techniques may be required to encourage equitable benefits to household members.

KEYWORDS: Tilapia, Bangladesh, Strain introduction
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POTENTIAL USE AND STUDY OF ULTRASOUND IN
CRYOPRESERVATION OF FISH EMBRYOS, MASS- MARKING OF FISH
POPULATION AND DRUG DELIVERY.

Amrit Bart

Agquaculture and Aquatic Resources Management Program
Asian Institute of Technology

PO Box 4, Klong Luang, Pathumthani 12120, Thailand,

. Sufficient quality and quantity of seed are the primary obstacles facing aquaculture
development toeday. Inadequate supply is in part due to the necessity to store and transport seed.
Successful cryopreservation of aquaculturally important fish embryos using relatively simple methods
would provide a means to meet these needs.

Fish embryos are encased in multi-layer barriers with differing permeability to
cryoprotectants. Understanding the kinetics of this phenomena and interactions with the embryo’s
biology is essential to developing a successful cryopreservation methodology.

The purpose of this series of studies was to understand the embryo’s ability to withstand
exposure to various commonly used cryoprotectants and to manipulate their rate of diffusion using
novel techniques such as cavitation level ultrasound and electroporation. Two-cell, 32-cell, epiboly
(60-90%) and 8-somite stage embryos were screened for cryoprotectant (DMSO, methanol, ethylene
glycol and glycerol) toxicity at 5, 10, 20, 40 and 60 % concentrations. No viability was observed
when treated with various cryoprotectants and concentrations before epiboly stage. Epiboly stage
embryo viability was greatest when treated with the lowest concentration of methanol.
Concentrations as high as 60% methanol resulted in over 20% viability of embryos. The overall
results indicate that: 1) embryos at epiboly or post-epiboly stages are more resistant to cryoprotectant
toxicity; 2) methanol permeated the embryos faster and resulted in less structural damage and thus
less mortality than those treated with other cryoprotectants; 3) longer exposure time resulted in higher
mortality (5-20 min), 4} methanol treated embryos survived as long as a 20-minute immersion.

Low frequency (20-40 KHz)
and high intensity (300 mV) resulted
in visible cavitation effect (bubble
formation, oscillation and spontaneous
collapse). Embryos treated with this
level of ultrasound had 100% survival
when immersed in water. However,
when they were treated in
cryoprotectants survival was reduced
by10-90 % depending on the
cryoprotectants tested. Methanol treated
embryos had the highest survival rate.

Calcein, a calcium binding
fluorescein compound, was used to
assess the rate of diffusion across the multilayer barrier. The negative control was immersed in
calcein solution and did not receive ultrasound treatment while the treatment received cavitation level
ultrasound for 10 min. Treated embryos were homogenized, extracted, filled in a 96-well plate and
the emission read using a cytofluorometer, Embryos immersed in calcein and treated with ultrasound
had a 4-5 fold greater count than the controls. This is a strong indication that cavitation level
ultrasound can facilitate the rate of diffusion across the chorion barrier.

Cavitation level ultrasound technology is also being tested to increase the permeation rate
across skin and gill tissues for non-lethal mass marking of fish, Our preliminary studies using calcein
as a marker have shown that there is a several fold increase in the level of permeation which is non-
lethal to the fish.

Ultrasound enhanced diffusion of calcein
into zebrafish embryos
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Permeation (ng/embryo)

300mg/L 900mg/L

Calcein Concentration

KEYWORDS: fish embryo; ultrasound, cryopreservation, mass marking
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TRIPLOID COMMON CARP Cyprinus carpio: A POTENTIAL SOLUTION TO THE
PROBLEM OF PRECOCIOUS SEXUAL MATURATION?

Basavaraju Y.,' Pradeep Kumar, S.,' Keshavappa, G.Y.,! Penman, D.J.,2and Mair, G.C.”

| Fisheries Research Station, University of Agricultural Sciences, Bangalore 506089, India.

% |nstisute of Aquaculture, University of Stirling, Stirling FK9 4LA, Scotland

% gchool of Biological Sciences, University of Wales Swansea, Singletan Park, Swansea SA2 8P, Wales, UK.

The problem of precocious maturation and unwanted reproduction has been identified as a
potential constraint to the optimisation of yields in the culture of commen carp in aquaculture systems in
Karnataka state, southern India. Both males and females can attain sexual maturation well before
reaching a marketable size thus diverting energy from somatic growth to reproduction. Even if fish do
not spawn, gonadosomatic index (GSI) can exceed 20% of the harvested weight of an individual fish.
When spawning occurs, there can be further significant effects on yields due to competition with recruits.
Production of sterile triploids may provide a solution to this problem.

Based on modifications to previously published protocols, 100% triploid frequencies could be
induced using heat shocks of 40 °C for 1.5 mins starting 1-2 minutes after fertilization. Whilst high
triploid yields were produced, consistently 100% triploid progenies required for commercial adoptions
were not achieved. Ploidy could be reliably assessed using red blood cell major axis measurements in
samples obtained from juvenile fish.

Fish from an experiment in which the proportion of triploids was greater than 95% were used in
a growth performance trial in an 800m* earthen pond under polyculture with Indian major carp. Seventy-
two each of diploid and triploid common carp were stocked with 144 Rohu and 191 Catla, a ratio
commonly used in Indian carp polyculture. Fish were on grown for 176 days prior to harvest. All
common carp were sacrificed for determination of GSI and dressout weight.

Survival of common carp was high (>90%) and not significantly different between diploids and
triploids. The growth performance and processed weights revealed some interesting trends (see table).
Diploid females were significantly larger than the other common carp with the triploid males having the
lowest harvest weights. When gutted weight is considered the diploid and triploid females were shown
to be significantly heavier than the males. This was largely as a result of the significantly higher dressout
percentage of the triploid fish due to their considerably smaller gonad weight, particularly for the
females.

Table showing harvest weight, gutted weight, GSI and dressout weight for diploid and triploid
common carp grown eommunally under polyeunliure in earthen ponds for 176 days.

Group No, Mean Gutted weight GSI (%) Dressout
Survivin | weight (g) (2) weight (%)
g
2n & 28 260.94° 20243 " 12.06° 77.67°
on ¢ 23 311.58* 225.65% 17.19° 72.40°
3n @ 32 229.04° 193.97° 428° 84.54 2
3n ¢ 21 268.75° 231.65% 1.15¢ 86.16°

Values within a column with different letter notations are significantly different (p <0.05)
These results are discussed in the context of practical solutions to the problem of early maturation in
common carp in Indian culture systems.
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DIET DEVELOPMENT FOR JUVENILE ABALONE, Haliotis asinina:
PROTEIN AND ENERGY LEVELS

Mymna N. Bautista-Teruel and Oseni M. Millamena
Aquaculture Department

Southeast Asian Fisheries Development Center
Tigbauan, Iloilo, Philippines 5021

The declining yicld of abalone specifically Haliotis esinina from wild fisheries has stimulated the
development of intensive shore-based abalone aquaculture in the Philippines. Abalones are gencrafly
herbivores and feed mostly on seaweeds. Duc to probiems associated with the fow supply of fresh seaweed
however, imtensive abalone aquaculture is reliant upon formulated practical diets. Currently, these practical
dicts are not locally available and can only be imported at a very high cost, thus there is a need to develop a
cost-cffective dict for abalone juveniles.

. Juvenile donkey's ear abalone produced from natural spawnings at the molluse hatchery of
SEAFDEC/AQD with mean initial weight and shell iongth of 0.5:0.03g and 1.5:0.07cm, respectively were
fed SEAFDEC formmulated practical diets of varied shapes (noodle, oblong, square). These dicts contained
praded fovels of protein 22% (dict 1), 27% (diet 2), 32% (dict 3) with corresponding metabolizable enerpy
of 3,254 keal’kg ME, 3,150 kealkg ME, and 3,090 keal’kg ME and were fed to abalone at 3-5% body

weight once daily (1600 hours). Natural food, G. heteroclada (17% CP/3007 keal/kgME) fed ad libitum
served as the control.

Results showed no intcractions between shapes of the feed and dictary treatments. Significant
differences were noted among treatments in terms of weight gain (WG), survival, specific prowth rate
(SGR), protein efficiency ratio (PER) and feed conversion ratio (FCR). Abalones fod dict 3 had the hiphest
(WG) (341%) and (SGR) (1.78g) whick were not sipnificantly different from those fed diet 2 (305% WG;
1.72 SGR) but were significantly better than those fed dict 1 ( 255% WG; 1.52 SGR). Natural food-fed
abalone had the lowest WG and SGR.  Survival ranged from 75-100%. Feed conversion ratio for the 3
diets (1.5-2.3) were significantly better than that of the natural food. Protein efficiency ratio ranged from
0..93-1.00 for the practical diets. Lincar regression analysis of the data showed that optimum protein level
for juvenile abalons was at 27-28% with equivalent cnergy level of 3150 keal/kg ME.

Keywords: Haliotis asinina, protein/enerpy levels, specific growth rate, feed conversion ratio
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| A COMPARISON OF SHRIMP FARMING PRACTICES IN THE BRACKISH
REGION OF THE MEKONG DELTA

Tran Thanh Bel 2nd Donna Brennan?
IMekong Delta Farming Systems Research and Development Institute, Cantho University, Vietnam
2Depariment of Agricultural Econemics, University of Sydney, Australia

The integration of shrimp into traditional rice monoculture farming systems has been
widely adopted in the brackish regions of the Mekong Delta in recent years., One system that
has evolved has been the "rice-shrimp" system, which involves dry season shrimp production
and wet season rice production in the same polder. Other farmers have given up rice culture
altogether to focus on shrimp monoculture systems. The adoption of shrimp farming has
resulted in significant boosts to farm income for many farmers, although not all farmers have
been successful.

In this paper, we present a description and comparison of the rice-shrimp and shrimp
monoculture farming practices in the region, obtained from a 1997 survey of 8 villages in the
brackish areas of Soc Trang and Bac Lieu provinces. Our survey revealed large differences in
the shrimp farming techniques adopted, within the rice-shrimp system, and between rice-
shrimp and shrimp monoculture farms. These include differences in the intensity and type of
species stocked, and differences in water management, feeding strategies and the use of
chemical imputs. A preliminary analysis of the management factors influencing farm
performance is presented, and reasons for differences in management choices are explored.
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TOXICOLOGICAL STUDIES WITH JUVENILES OF THE MARINE SHRIMP
Penaens vannamei USING A FLOW-THROUGH SYSTEM

Migus! Betancourt-Lozang'?, Donald J. Baird?, Luz Maria Garcia-de la Parra’, Fernando Gonzalez-Farizs® , & Silvia Morales-
Gonzalez’.

'CIAD Mazat}?n Unit for Aquaculture and Environment Management, AP, 711, CP 82000, Mazatl?n, Sin., MEXICO;

? Environment Group, Institute of Aquacnlture, University of Stirling, Scottand FK9 4LA;

3 ICMyL. — UNAM, AP 811, CP 82000, Maza!?n, Sin., MEXICO.

The state of Sinaloa located in the Northwest of Mexico bas numerous agricultural activities
working side by side with shrimp farms in an area where large number of wild species occur. It is
known that more than 100 agrocbemicals are currently being used in this region, including herbicides,
acaricides, insecticides, fungicides and nematicides. Toxicological data on the effects of these cbemicals
upon local species is scarce or non-existent. The marine shrimp Penaeus vannamei was selected as test
organism considering its high sensitivity to a broad range of pollutants. Moreover, P. vannamei plays a
very important ecological role in estuarine environments along the Pacific coast of Mexico as it supports
one of the most important fisheries and is the principal marine shrimp for aquaculture.

A flow through system (FTS) was designed to carry out toxicity experiments with shrimp
juveniles that can range from 0.3 to 2 g. The FTS is a simple apparatus that use a 16-channe! peristaltic
pump which delivers the test solution from the reservoirs into the exposure chambers. The flow rate can
be adjusted in relation to the loading of organisms and the volume of the chamber, so it replaces 90% of
the water every 8 to 12 hours under constant room temperature (28 + 1° C) on a 12/12 h dark/light
photoperiod. The FTS has proved to be efficient in maintaining the organisms in good condition
during long term experiments, making it suitable for toxicological studies, in particular those
assessing sublethal responses like growth, behaviour, moult frequency, bistological and
morphological effects, and biomarkers.
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IMPROVED MANAGEMENT OF SMALL SCALE TROPICAL CAGE
CULTURE SYSTEMS IN ASIA

Ken MeAndrew & Malcolm Beveridge! Mark Ireland & Tapash Kumar Roy”, John Hambrey', Nguyen Trong Nho*
Mnstitute of Aquaculiure, University of Stirling, Stirling, UK FK9 4LA

? CARE Bangiadesh, Dhaka 1209, Bangladesh

* psian Institute of Technology, P.O Box 4, Klong Luang, Pathumthani 12120, Thailand

Iniversity of Fisheries, Nha Trang, Vietnamn

Introduction _

A major constraint to the development of cage fish culture by poor communities is the lack of
technologies appropriate to the social, institutional, resource and environmental context. A 2-year,
DfID-funded Research Project to improve the management of small-scale cage culture has recently
been awarded to the Institute of Aquaculture (IoA), University of Stirling, and the Asian Institute of
Technology (AIT), Bangkok. AIT are collaborating with University of Fisheries, Vietnam, while ToA is
working primarily with a DfID-fanded NGO project in Bangladesh - the CARE CAGES (Cage
Aquaculture for Greater Economic Security) Project.

Project Aims and Objectives
The primary project target is poorer groups within Bangladesh and Vietnam, especially landless groups
and poor farmers and including both male and female beneficiaries. The objective of the project is to
develop systems which will be accessible to the poor and cornpatible with other resource uses and the
needs of other resource users; thus no groups should be disadvantaged by the application of the
research findings. ' 7

The environmental/feed resource components of the Bangladesh project will complement an
existing EC DG-XII funded periphyton project (PAISA: Periphyton-based Aquaculture with Indigenous
Species in Asia) being carried out by the principal investigators, and these other areas of work will aim
to link with a range of related regional research and development activities funded by DFID and other
donors.

Bangladesh _

» Case studies examining the technological, economic, sociat and institutional aspects of current and
potential small-scale cage culture developments.

»  Technology identification and testing: In collaboration with participating farmers, NGO's and
CAGES research staff, assess the potential viability of a range of technological options for low
input cage aquaculture suitable for resource poor households in rural Bangladesh.

= Participatory inmpact monitoring and evaltuation methods development and testing.

Vietnam
= An assessment of the costs and sustainability of seed supply to marine cage culture in Khanh Hoa
Province.

= Rapid appraisal of all relevant institutions. A comprehensive institutional analysis carried out. .

»  Participatory rural appraisal with cage farmers and their communities.

s Review of costs and sustainability of carrent and potential feed sources for a range of species.

»  Assessment of comparative economics, resource profiles and sustainability of altemative spectes
for cage mariculture, including brackish pond culture of grouper, shrimp and crab.

Further Outputs include: .

A regional workshop in research and development strategies for small-scale cage culture. .

*  Guidelines for the production of low input low output cage culture extension and training materials.

= Guidelines for planners, policy makers, and development specialists, to asscss potential for low-
input, low-output cage culture within social, economic and institutional environmenis and improved .
sefection of technological options.
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EFFECTS OF COOLING, AERATION, SHADING, SALINITY AND WATER
DEPTH ON THE SEED PRODUCTION OF NILE TILAPIA
(Oreochromis niloticus)

R. C Bhujel , W. A, Tumner, A. Yakupitivage and D.C. Little
Aquaculiure and Aquatic Resources Management (AARM)
School of Environmerit, Resources and Development (SERD)
Asian Institute of Technology (AIT)

PO Box 4, Klong Luang, Pathumthani 12120, THAILAND

Production of predictable quantity of tilapia seed to meet market demand is a major
challenge for commercial hatchery operators as female tilapia produce a small number of eggs per
spawning asynchronously. More importantly, drastic drops (>50%) in-seed output were experienced
during hot weather in most hatcheries in Thailand. However, no effort was made to study
environmental effects on the quantity and quality of tilapia seed. A 30-day on-farm trial was,
therefore, conducted to investigate the effects of cooling, acration, shading, salinity and water depth
on the reproductive performance of Nile tilapia.

Six-month old Nile tilapia broodfish were stocked in small blue nylon hapas (1.4m x 1.4 m)
suspended in 24 outdoor circular cement tanks (2 m dia.) which were fertilized with NPK (16-20-0)
at a rate of 3 kg N and 1.5 kg P per ha.day™ at 5-day intervals. Six females (135+ 0.6 g) and four
males (149+1.2 g) were stocked in each hapa and fed with catfish pellets (27% CP) at 1% biomass
per day twice daily. The amount of feed was adjusted at 10-day intervals. DO and temperature were
monitored thrice daily at 06.00, 10.00 and 16.00 hours. Pooled water samples were analyzed in
duplicate for NH;-N, NO,-N and alkalinity using test kits at 10-day intervals. Seeds were collected
from the mouths of incubating females at 5-day intervals. Batch weight and number of seed were
recorded immediately after collection. Early viability of eggs was checked after 8§ hours under
microscope, '

Results (Figure 1) showed that females from water cooling treatment produced highest (P
<0.05} seed output among the treatments which gave 7.5 times more seed as compared to the control.
Shading significantly (P<0.05) improved seed output, aeration gave more variable results while high
salinity and deep water gave poor results. Effects of temperature, DO and other water quality
parameters on the quantity and quality of Nile tilapia seed will be discussed.
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Figure 1. Mean total seed output of Nile tilapia over a period of one month.

KEYWORDS: Nile tilapia, Seed production, Environmental manipulation
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PHYSIOLOGICAL RESPONSES OF THE FLUTED GIANT CLAM,
Tridacna squamosa, WHEN EXPOSED TO DECREASED IRRADIANCE
AND REDUCED SALINITY.

Eva Blidberg, Tina Elfwing and Michael Tederngren
Department of System Ecology

Stackholm university

5-106'91 Stockholm

In the study presented here, two size classes of clams were compared, 7,8-9,9 cm (small) and
13,0-15,0 cm (large). In order to investigate the physical response of Tridacna squamosa to reduced
salinity and light irradiance, measurements of changes in dissolved oxygen were made. From the
gross production (P) and respiration (R) the ratio (P,/R) was calculated. Moreover the clearance rate
(i.c. the filtration capacity} and absorption efficiency were studied at two different salinities.

The study showed very small differences in Py/R -ratios between large and small clams.
There were also minor differences in production in low irradiance when exposed to ambient salinity
30% and 20% rospectively. When the light quantity increased and the P./R -ratios were higher than
one, the clams in ambient salinity had higher P/R -ratios than the clams in lower salinity. Hence they
have more energy available for growth and reproduction. The clearance rate increased slightly in
darkness, which indicates some ability to compensate reduced light through increased heterotrophic
feeding. Both large and small clams, however, declined their clearance rate at lower salinity. This
suggests that the clams probably minimise their contact with surrounding water causing osmotic
stress. The absorption efficiency was only measured in light and here the clams increased their
efficiency in lower salinity, which partially compensates for reduced filtration rate in the energy
equation.

To some extent these results can explain why 7T.squamosa is rarely found deeper than six
meters in the inner Gulf of Thailand, whereas literature data from areas less affected by siltation and
fresh water suggest a depth distribution of 5-15 m. Knowledge on the metabolic requirements of the
giant clams is thus essential for successful development of giant clam aquaculture and restocking.
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HEAVY MORTALITIES OF JAPANESE YAMAME SALMON
(Onchorynchus masou) FINGERLINGS DUE TO YEAST INFECTION

Melba G. Bondad-Reantaso™?, Michika Tsuta?, Shinpei Wada®, Kishio Hatai®, Hisami Nishikawa® and Naruo Hara®
'Fish Health Section, Bureau of Fisheries and Aquatic Rescurces, 860 Quezon Avenue, Quezon City, -
Metro Manila, Republic of the PHILIPPINES

"Division of fish Diseases, Nippon Veterinary and Animal Scienge University, 1-7-1 Kyonan-cho,

Musashino, Tokyo 180-8602, JAPAN

*Divisicn of Chemistry, Nippon Veterinary and Animal Science University, 1-7-1 Kyonan-cho,

Musashino, Tokyo 180-8602, JAPAN

Between March and April 1998, heavy mortalities of yamame salmon (Onchorynchus masou)
fingerlings occurred in Saitama Prefecture, Japan. Mortalities ranged from a low level of 3.4%
(233/6893) reaching as high as 72.2% (1,619/2,242) from 6 culture ponds each measuring 1x3m?.
Adflected fish, with mean body weights ranging between 1.08-2.92g, showed swollen belly, and when
pressed, food contents came out through the mouth, _

Isolates were collected from the stomach contents of four fish, incubated at 25°C_ onto
Szboroud dextrose -and corn meal agar, and subjected to biological, biochemical and chemical
characteristics, Samples for histopathology were also collected, fixed in 10% phosphate buffered
-formalin solution, embedded in paraffin, sectioned at 4 to 5 z m and stained with H&E, PAS and
Grocott’s stain.

A yeast was purely isolated from all four fish, other species of fungi or any bacteria were not
detected. It was therefore determined that the cause of the mortality was due to yeast infection. The
mechanism of infection was not clearly determined in the present study, but it is possible that there
was an obstruction in the passage of food from stomach to small intestine causing an accumulation of
food materials in the stomach. In such situation, the yeast which may have originated from the water,
found a suitable condition inside the stomach. The acidic nature of the stomach and the presence of
food contents which became a source of carbohydrates for the yeast provided a condition suitable for
its growth and proliferation. It is possible that production of gas from utilization of carbohydrates
may have caused the swelling of the belly of affected fish. )

This is the second report of a yeast infection on culture fish in Japan. The first report was
caused by Candida sake, a species which is not pathogenic to fish. In the present report the yeast
species appeared to be pathogenic causing high levels of mortalities.

EEYWORDS: yeast infection, fish mortalities, Onchorynchus masou
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SHRIMP PRODUCTION AND WASTEWATER MANAGEMENT PLAN : A
CASE OF CO-MANAGEMENT ESTABLISHMENT IN BAN KWIAN HUK,
CHANTABURI PROVINCE- THAILAND

Somsak Boromthanarat
Coastal Resources Institute, Prince of Songkhla University
Songkla- THAILAND

The implementation of measures to regulate shrimp production and control wastewater quality
issues requires the development of an effective management plan, Techniques such as co-
management can be used to overcome the environmental problems caused by the shrimp farm
water supplies, shrimp diseases, high quality seed stock and the open access nature of the
resource use prevailing in areas such as in Ban Kwian Huk, Chantaburi Province.

Traditionally, the common practice in addressing these issues has been for the local government
officers to proceed directly with the problem identification and the development of technical
solutions.  The ‘shrimp farmers have formerly been excluded from participating in the
development of management plans. :

The rationale for co-management, employed within the Integrated Coastal Zone Management
(ICZM) framework, is that it is a step-wise process for producing effective management plans
based on ecosystem approach and local community participation.

This case study approach has focused on identifying the stakeholders in Ban Kwian Huk. The
stakeholders in turn identify the key issues to be addressed. Through this process the community
has focused its efforts on the capability-building of the shrimp farmers (key stakeholders) as
partners with the local government officers in the development of a local community-based
action plan. A need for education was clearly identified and addressed through a series of
training events, education/information campaigns, cross-site visits, seminars and workshops led
the shrimp farmers themselves and local officials.

Community organization resulted in +he formation of the Shrimp Farmer Group. This was later
transformed into.the local sub-district council’s (Or-Bor-Tor) partnership. This process enhances
the shrimp farmers capability to identify their own problems, explore solutions and formulate
thetr own action plans. '

The experience demonstrated that sustainable shrimp farm development can be nitrated by the
process of organized management arrangements at the local community level under the 1ICZM
framework. It has shown that the shrimp farmers, who once were blamed for much of the coastal
resource degradation, can be transformed into becoming effective coastal zone managers.
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EFFLUENT MANAGEMENT IN POND AQUACULTURE

Claude E. Boyd
Department of Fisheries and Allied Aquacultures
Auburn University, Alabama 36849 USA.

Effluent management is becoming a major issue in pond aquaculture, and eventually all nations
with aquaculture will have formal policies about pond effluents. There are at least three possible ways
of regulating pond effluents as follows: (1) standard effluent permits with specific water quality
standards; (2) operation of production facilities without discharge; (3) use of best management practices
to prevent adverse effects. The use of effluent standards is problematic because of the large monitoring
effort that would be necessary to enforce them. The technology for closed-system aquaculture may
eventually be improved to permit its general application, but this will not happen soon. Therefore, the
most reasonable approach of effluent management is the adoption of BMPs. Many aquaculture
organizations are promoting codes of practice for reducing the environmental impacts of aquaculture,
and these codes can be very useful in preventing environmental degradation by aquaculture until
efficient governmental regulations have been promulgated. However, BMPs will have to be developed
in order to fulfill the objectives of the codes of practice. Some guidelines are presented regarding site
selection, aquaculture farm design, construction, feeds and feed management, pond operations, and
effluent release that should be considered in developing site specific BMPs.

KEYWORDS: Aquaculture ponds, Effluents, Best Management Practices
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USE OF PROBIOTICS FOR IIMPR(.)V[NG SOIL AND WATER
QUALITY IN AQUACULTURE PONDS

Ciaude E. Boyd’ and Amit Gross

Department of Fisheries and Allied Aquacultures
Auburn University, Alabama USA 36849
'E-mail: ceboyd@acesag.aubum.edu

A number of biological products including live bacterial inocula, enzyme preparations, and
extracts of plant products are being promoted for use as water and soil quality conditioners in
aquaculture ponds and particularly in shrimp ponds. Although there is much anecdotal information
about these products and considerable promotional material from vendors, little independent research
has been conducted. Several studies have shown no benefits of bacterial inocula, but one recent study
at Auburn University demonstrated higher survival of fish and thus greater net production in ponds
treated frequently with live Bacillus of three species than in control ponds. No improvements in water
quality were noted, and the mechanism by ‘which the bacteria improved survival is ‘unknowi.
~ Laboratory studies of a bacterial inoculum demonstrated a greater rate of nitrogen loss. Liming of
laboratory systems tended to improve bacterial activity. Pond studies also sbowed that applications of
an enzyme preparation tended to enhance microbial mineralization of organic matter, but no effect on
net fish production was observed. An extract of grapefruit seed caused greater survival of shrimp and
higher production resulted. Again, the mode of action is unknown because water quality was not
measurably improved. These few studies suggest that probiotics possibly can be beneficial in
aquaculture ponds. Too little is known about their modes of action, the conditions under which they
may be effective, and application rates and methods for general recommendation of their use.
Nevertheless, the products are safe to humans and the environment, and their use poses no bazards.
Thus, commercial producers are encouraged to conduct trials with these products, and researchers
should conduct experiments with them.

KEY WORDS : Probiotics, Bacterial inocula, Water conditioners
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_ Penaens monodon: INFLUENCE OF LPS-INJECTION ON
MORPHOLOGICAL, ANTIGENIC AND FUNCTIONAL ASPECTS OF THE
HEMOCYTES '

CBT van de Braak and WPW van der Knaap
Wageningen Institute of Animal Sciences, Fish Culture and Fisheries group
Wageningen, The Netherlands

Mass culture of penasid shrimp suffers severe losses caused by infectious discases.
Augmenting the internal defense capacities of the shrimps may he!p limit such losses. One potential
way.to increase the shrimp’s defense potential may be immuno-stimulation, by confronting the
defense system with pathogens or molecules derived from these.

In the present study, we focus on the hemocytes of Penaeus monodon. Numerical,
morphological and ultrastructural aspects of the three main hemocyte types (hyaline, semi-granular
and granular hemocytes) are studied. With the aid. of eight monoclonal antibodies, a finer
discrimination is made of sub-populations, using light and electron microscopy and facs analysis.
Functional defense capacities are measured by studying phagocytic activity, lysosomal enzyme
activities, chemotactic responses, and mitotic activity of the hemocytes. All these parameters are
studied in naive shrimps, and in shrimps at different time intervals after the injection of bacterial
lipopolysaccharide (LPS).
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THE USE OF NATURAL PRODUCTS IN THE TREATMENT OF EUS .
(EPIZOOTIC ULCERATIVE SYNDROME)

R.E.Campbell, J.H.Lilley and R.H.Richards
Institute of Aquaculture, University of Stirling, Stirling, FE9 4LA UK

Epizootic ulcerative syndrome (EUS) is a serious disease of wild and farmed tropical freshwater fish
which has probably been occuring in Asia for more than twenty years. It is characterised by the
presence of invasive Aphanomyces infection and necrotising ulcerative lesions, typically leading to a
granulomatous response. It can be of profound economic significance, particularly in poorer regions.
As yet there is no vaccine for EUS, nor is there an effective chemical treatment, largely due to lack of
knowledge and the widespread occurrence of the disease in the wild population. The disease can be
managed to a certain extent by farm level intervention, including exclusion of wild fish, use of saline
groundwater to maintain higher salinity, use of resistant species and treatment of ponds with lime.
There have been a number of reports of local plant or herbal treatments proving effective against the
disease, and these have been investigated using a simple MIC (minimum inhibitory concentration)
test, along with a variety of commercial fungicides and other natural products such as propolis, tea
tree oil, garlic and a range of plant extracts used in Chinese traditional medicine. It is hoped that this
initial screening wili identify compounds with potential anti-Aphanomyces properties.
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APPLICATION OF PCR AND FORMALIN TREATMENT TO PREVENT
WHITE SPOT DISEASE IN SHRIMP

Pornlerd Chanratchakool' and Chalor Limsuwan®
Aquatic Animal Health Research Institute'
Faculty of Fisheries, Kasetsart University?

Polymerase chain reaction (PCR) has proven to be a sensitive and accurate technique for
detecting white spot syndrome virus (WSSV). However, in large populations where only a few
individuals are infected, PCR is not very effective. In order to prevent outbreaks of disease, formalin
is used to stress larvae prior to stocking. Animals responding poorly fo the formalin test are
eliminated. Studies were conducted to compare the occurrence of WSSV discase in ponds stocked
with PCR-screened postiarvae and ponds stocked with non-screened postlarvae. The study also
compared the health of shrimp submitted to a formalin test before stocking and those which were not
formalin tested. The results revealed that only 1 pond out of six stocked with non-PCR-screened
postlarvae survived to harvest, whereas all 5 ponds stocked with animals both PCR-screened and
formalin tested survived. Among 108 ponds stocked with PCR-screened and formalin tested
postlarvae, fifty-one were found to have shrimp with WSSV disease. Only 14 ponds with WSSV
were harvested. The other 55 ponds were not adversely affected by the disease. Two other ponds
suffered problems prior to harvest. Most of the ponds with WSSV disease became infected during a
heavy rain period in October and November,
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EGG ACTIVATION IN THE PENAEID SHRIMP

Tzyy-Ing Chen', Jin-Hua Cheng’, Mao-Sen Su' and -Chiu Liao®
ITungkang Marine Laboratory, Taiwan Fisheries Research Institute, Tungkang, Pingtung 928, Taiwan
Taiwan Fisheries Research Institute, Keelung 202, Taiwan

During spawning, female Penaeid shrimp simultancously release eggs and stored nonmotile
sperm and mix them externally to initiate sperm-egg interaction. Freskly spawned eggs are
isolethethal with yolk excluded only from a narrow band of cortical cytoplasm. Prior to activation,
eggs are in meiotic arrest (first meiotic metaphase) and lack cortical vesicles. These unactivated eggs
possesses deep extracellular cortical invaginations which contain heterogeneous jelly precusors and
are surrounded by a thin extracellular vitelline envelope. Following spawning, the eggs undergo a
series of activational changes that include: (1) release of jelly precusors from cortical crypts; 2)
elevation and loss of the vitelline envelope; (3) transition of the released jelly precusors into a
‘homogeneous jelly layer that forms around the eggs; (4) resumption and completion of meiotic
maturation, the first and the sccond polar bodies are extruded; (5) a massive cortical vesicle
exocytosis that leads to the formation of an extracellular hatching envelope. The activational events
are triggered by exposure to sea water and do not require fertilization. Fertilized and unfertilized eggs
undergo the same sequence of events, however, sperm-egg interaction is critical for normal cell
cleavage and embryonic development. Involvement of extracellular divalent ions and proteases are
required for the activation of the penaeid shrimp eggs. The egg activation in six genera penaeid
shrimps (Penaeus, Metapenaeus, Metapenaeopsis, Parapenaeopsis, T rachypenaeus and Sicyonia) are
compared and discussed. Control of egg activation for successful i vitro fertilization of the penaeid
shrimp is also presented.



THE OYSTERS CULTURED IN TATWAN IS AN UNIQUE SUBSPECIES OF
THE PACIFIC OYSTER, Crassostrea gigas AND IS THE SOURCE OF
THE PORTUGUESE OYSTER, C. angulata.

Jin-Hua Cheng!, Tzyy-Ing Chenl, Yi-Yuong Hsiao!, Nai-Hsien Chao2 and Mao-Sen Sul
I'Tungkang Marine Laboratory, Taiwan Fishery Research Institute, Pingtung 928, Taiwan
2Department of Aquacultore, Taiwan Fishery Research Institute, Keelung 202, Taiwan

The sequence of mitochondrial DNA fragments encoding large subunit of ribosomal RNA (16S)
and cytochrome oxidase 1 (COI) were compared among oysters from Taiwan, Portugal (Crassostea
angulata) and USA (C. gigas). The results show that the sequence of 530nt fragment of the 16S gene
are identical between the Taiwanese and the Portuguese oysters and both have 3 base differences to C.
gigas from USA. By using restriction enzymes, either Msel or Tsp5091, the profiles of 16S fragments
of C. gigas can be differentiated from those of the Taiwanese and the Portuguese oysters. In 700nt
fragment of COI gene, there are several haploid types in each populations. There are 14 to 19 base
differences when compared C. gigas either with the Taiwanese oysters or with the Portuguese ones.
There are 1 to 6 base differences between the Taiwanese and the Portuguese oysters and 1 to 5 base
differences within the Taiwanese or the Portuguese oysters, respectively.

The growth and survival of C. gigas imported from USA were compared with oysters from
Taiwan and their reciprocal hybrids between these two populations in several fish ponds of Tungkang
Marine Laboratory. The shell height and survival were recorded every two weeks. The growth and
survival are highest in the Taiwanese oyster and lowest in C. gigas and the hybrids exhibit intermediate
performance with a clear maternal effect. Interestingly, the opposite results were reported for the
Pacific and the Portuguese oysters and their hybrids in Europe where the Pacific oyster grow twice as
fast as the Portuguese one and their hybrids perform in between (Bourgrier et al., 1986).

, These results indicate that the Taiwanese and the Portuguese oysters had the same origin and had

significant difference both in genetics and in growth performances to C. gigas. Since the Taiwanese
oysters perform better than the Pacific oysters in warm water area and the Portuguese oysters perform
worse than the Pacific oysters in cold water area, it is reasonable to believe that the Portuguese oysters
were originated from the Taiwan, not vice versa.
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LIMNOLOGY AND FISH YIELD OF EAKAO RESERVOIR IN DAKLAK
PROVINCE, VIETNAM

Thai Ngoc Chien and Phan Dinh Phue.
Management of Reservoir Fisheries Project
50 Le Hong Phong

Ban Me Thuet, Viet Nam

Eakao is one of the larger reservoirs in Dak Lak Province, with area of over 210 ha. Eakao
has a maximum depth of 13 m in the rainy season and 8 m in the dry season. The reservoir is fed by
3 streams Eakao, Eaknir and Eacat.

In the rainy season, daytime surface water temperatures were 26.50C - 26.70C, daytime
surface pH ranged from 8.2 to 8.75 with an average of 8.5. Dissolved oxygen at the surface layer at
daytime ranged from 7.5-8.27 mg/1.

In the dry season the daytime surface water temperatures ranged from 26.90C to 27.40C, with
a mean difference of 3.80C between surface and bottom. The pH ranged from 7.43 to 7.49.
Dissolved oxygen at the surface layer ranged from 7.15-8.37 mg/1

Investigations of possible feed organisma identified 49 species of phytopankton, belongs to 5
phyla, 26 species of Zoopankton in 3 phyla, 9 species of Zoobenthos in 2 phyla, and 8 species of
Macrophyla.

Fish species diversity is low, with fifteen species belonging to six families, identified from
catches. Among them, 7 species were stocked of introduced: Grass carp, Silver carp, Bighead carp,
Indian major carp. Toxabramis, Common carp and Tilapia.

The low diversity of natural species may be due to several factors: The dam has stopped
upstream migration into the reservoir. Eakao lies far upstream from any major river. Its catchment
area is relatively small (108 km2). Stocked and introduced species may also have had negative
effects on native fish.

Total estimated fish yield for 1997 was 149,872 Kg.

The highest fish yield was in July (30553.86 kg; 24% of the total yield) and in August
(26010.07 kg; 20%), and the lowest one in December (335.99 kg; 0.26% of the annual vield).

Silver carp made up 61% of the annual yield, followed by Bighead carp (15%).

Gears which fishermen used include lift net, gill net, integrated net, cast net, seine, shrimp
trap, and Rod and line. Lift nets caught the largest proportion of the catch (64804 kg, making up 43%
of the total), followed by integrated net (38286 kg, making up 26%).

Fish growth in 1997 appeared lower than in 1996, especially for silver carp and bighead carp.
Silver carp and bighead carp may be overstocked in the reservoir, Jud ging by their growth.

While the hlghest fish vield was in July and Auvgust, this is the spawing and nursing season
for most of fish species, especially Common carp. Use of certain gear, such as small mesh-size nets
has to be limited during this period.
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SOME WATER ENVIRONMENT ELEMENTS AND CATCH YIELD OF
EAKAQO RESERVOIR IN DAKLAK PROVINCE, VIETNAM.

Thai Ngoc Chien and Phan Dinh Phuc.
Management of Reservoir Fisheries Project
50 Le Hong Phong

Ban Me Thuot, Viet Namn

Eakao is one of the larger reservoirs in Dak TLak province, with area of over 210 ha. Eakao
has a maximum depth of 13 m in the rainy season and 8 m in the dry season. The reservoir is fed
by 3 streams Eakao, Eaknir and Eacat.

In the rainy season, daytime surface water temperatures were 26.50C - 26.70C, daytime
surface pH ranged from 8.2 to 8.75 with an average of 8.5. Dissolved oxygen at the surface layer
at daytime ranged from 7.5 - 8.27mg/1.

In the dry season the daytime surface water temperatures ranged from 26.90C to 27.40C,
with a mean difference of 3.80C between surface and bottorn. The pH ranged from 7.43 to 7.49.
Dissolved oxygen at the surface layer ranged from 7.15 - 8.37 mg/L

Investigations of possible feed organisma identified 49 species of phytopankton, belongs to
5 phyla, 26 species of Zoopankton in 3 phyla, 9 species of Zoobenthos in 2 phyla, and 8 species of
Macrophyta. .

Fish species diversity is low, with fifteen species belonging to six families, identified from
catches. Among them, 7 species were stocked or introduced: Grass carp, Silver carp, Bighead carp,
Indian major carp. Toxabramis, Common carp and Tilapia.

The low diversity of natural species may be due to several factors: The dam has Stopped
upstream migration into the reservoir, Eakao lies {ar upstream from any major river. Iis caichment
area 1s relatively small (108 km2). Stocked and introduced species may also have had negative
effects on native fish. i

Tatal estimated fish yield for 1997 was 149,917 Kg,

The highest fish yield was in July (30553.86 kg,; 24.1% of the total yield ) and in August
(26010.07 kg; 204 %), and the lowest one in December (335.99 kg; 0.26 % of the annual vield),.

Silver carp made up 61.1% of the annual yield, followed by Bighead carp ( 14.9%).

Gears which fishermen used include lift net, gill net, integrated net, cast net, seine, shrimp
trap, and Rod and line. Lift nets caught the largest proportion of the catch (64803.68 kg, making up
43.23% of the total), followed by integrated net (38286.26 kg, making up 26%). '

Fish growth in 1997 appeared lower than in 1996, especially for silver carp and bighead
carp. Silver carp and bighead carp may be overstocked in the reservoir, judging by their growth.
While the highest fish yield was in July and August, this is the spawing and nursing season for
most of fish species, especially Common carp. Use of certain gear, such as small mesh-size nets
has to be limited during this period. -
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OBSERVATIONS ON MACROPHAGE CELL CHARACTERISTICS
ISOLATED FROM FISH IN VARIOUS FARMING SYSTEMS.

M. Crumlish', $.D. Millar', T. Somsiri* and V. Inglis'

‘nstitute of Aquacuiture, University of Stirling. FK9 4LA. Scotland U.K
aquatic Animal Health Research Instituie (AAHRI), Kasetsart University, Bangkok, Thaitand.

Following work in farmed frogs (Rana rugulosa), a short survey was conducted in Thailand to-
investigate the presence of bacteria in macrophage cells taken from animals with no clinical -
signs of disease. The macrophages were recovered from the anterior kidney of apparently
healthy farmed fish from selected sites in Thailand. Animals were sampled at the pond side for
bacterial recovery using routine bacteriological techniques and a small number of fish (n £ 5)
from each sampling site were transported to AAHRI, for a more detailed laboratory study.

At AAHRI, the internal organs of fish were sampled directly for bacterial growth. Then the
anterior kidney was excised aseptically and macerated to give a cell suspension. Following
purification by differential centrifugation, the number of viable macrophages recovered was
counted. Bacterial growth from the cell suspension was examined by direct streaking onto agar
plates or after a 24-hour broth resuscitation step prioc with incubation at 28° C. Any bacterial
growth was recorded 24-48 hours later. Finally, 200 pl of the cell suspension was placed on a
microscope stide-and the cells left 1o adhere to the glass surface. Unattached cells were removed
by washing, and the preparations fixed in alcohol and stained using a commercially available kit
(RapiDiff IT). Cell morphology and presence of bacteria contained within the cell cytoplasm was
examined by light microscopy at 1000x magnification under oil immersion.

All fish included in this study exhibited no external or internal signs of disease with direct
plating of the anterior kidney yielding little bacterial growth. However, more growth was seen
on the agar plates from the enriched macrophage suspensions with or without,a broth
- resuscitation step. Numerous ingested bacteria were clearly visible in the cytoplasm of the fixed-
and stained slide preparations and typical ‘activated’ morphology was observed. The clinical
significance of this finding'is as yet, unknown. Work is continuing in Thailand and Vietnam to
determine how common it is to find a substantial bacterial load in the macrophage cells of native
farmed fish and the effect this has on the functional ability of macrophage cells. It is-hoped that
information generated from these investigations will have particular relevance to farmers leading
to a system to monitor the health status of their stock. '
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A STUDY ON DEVELOPING FUTURE OF LIGHT-SEINE FISHERY
IN THE TAIWAN STRAIT

Tianyuan Drai ) .
Fisheries Research Institute of Fujian Province
7 Hai Shan Road, Xiamen 361012, CHINA

Recently the number of light-seiners fishing in the East-China Sea is reducing year by year, and a
sirnilar reduction of the vield. However in the Taiwan Strait, Adjacent to the East China Sea, although
the number of light-semers has some reduction, the vield keeps relatively smooth and steady.

In order to approach the developing future of light-seiners in the Taiwan Strait, Firstly, the
production data of light-seiners and trawlers of Fujian Province fishing in this Strait from 1986 to 1996
(50 fishing vessels taken for samples separately) and some marine environmental factors in the strait
were collected. Then the optintum fishing efforts were calculated by the lest squares method and the
relationship between upwelling factors and fish stocks were analyzed based on the point view of
zcology, o

The results show that as there are many upwelling areas in the Taiwan Strait, a great quantity of
plankron reproduces in the upwelling areas, which are good places for fish (-especially for pelagic
fish )to seek food, spawn and survive the winter. The catch per unit of effort of light-seiners is higher
than those of other fishing vesscls. These factors show that the pelagic fish in the Taiwan Strait keep
steady and have some potentialities to be cxploited. Therefore, to develop light-seiners, especially those
tishing vessels with more power, has a bright future,

KEYWORDS: Study, Developing Future, Light-scine Fishery, Taiwan Strait
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FISHERIES MANAGEMENT STRATEGIES IN TWO VIETNAMESE
CENTRAL HIGHLAND RESERVOIRS

Ho Ngoc Dan,
Management of Reservoir Fisheries Project
50 Le Hong Phong, Ban Me Thnot, Viet Nam

The Central Highlands of Viet Nam have hundreds of reservoirs, built mainly for irrigation.
The great majority of these are under 500 ha. in area. They are under the control of a number of
agencies; consequently, reservoir fisheries are managed in a number of ways.

Ea Kao, a 210-ha. Reservoir near Ban Me Thnot, has been stocked since 1983. Initially,
fisheries management was under control of Dak Lak Aquatic Products Company. In 1991,
management of the fisheries was contracted out to an on-site manager, who stocks the reservoir,
manages a fishing team, lcenses the fishers, and makes regulations.

The manager gives indefinite licences to applicants, who pay a high percentage of the landed
value of their catch. Payment may be deferred, but non-payment for two consecutive months leads to
cancellation of the licence.

Reported production by licensed fishers has risen from 30 tons in 1950 to 94.5 tons in 1996.
An independent estimate by the Project indicated about 150 tons were caught in 1997. Almost 80%
of the catch from July, 1996 to June, 1997 was from stocked fish.

While production is high, the high tax on landed fish leads to disproportionate concentration
of the benefits in the hands of the management team.

Fa Soup, (220 Ha.), is essentially unmanaged. Access is open, and initial estimates suggest
that total production is about one-third that of Ea Kao. While the benefits from the fishery are more
widely-distributed than in Ba Kao, they are also much more modest.

There is potential for community-based management in Ea Soup. It is expected that
appropriate stocking and locally-enforced regulations should lead to a situation where greater benefits
could be enjoyed by a large proportion of the fishing community.

The challenge, then, is how to optimize production and equitable distribution of benefits
simultaneonsly from reservoir fisheries.




THE STATUS AND POTENTIAL OF GROUPER CULTURE IN ASIA

Cristina Rowena S, Dato-Cajegas, Nguyen Van Trai and John B. Hambrey
Agricultural and Aquatic Systems Program

School of Environment, Resources and Development

Asian Institute of Technology

P.O. Box 4, Klong Luang

Pathumthani, 12120

THAILAND

This article reviews the current status of grouper culture in Asia, and discusses the state of the
art in terms of species grown, seed supply, breeding and spawning, larval rearing, nursing, growout
and marketing. Results of a case study on Khanh Hoa, a central province in Vietnam is discussed to
bighlight some of the issues. Cross cufting technical issues such as disease and nutrition are also
addressed. Current technical problems, and the various technical and economic constraints to the
further development of the industry are identified, and future prospects discussed.

The most commonly cultured species include Cromileptes alnivelis, Epinephelus akaara, E.
amblycephalus, E. areolatus, E. awoara, E. bleekeri, E. coioides, E. fuscoguttatus, E. lanceolatus and
. E. malabaricus. E. tauving may also bave been cultured, but there has been some misidentification and
confusion of this species with E. malabaricus and others. Most commercial production is based on the
use of wild seed. Commercial batcbery production ig restricted to Taiwan, although there are several
experimental hatcheries operating in the region, ‘

Breeding and spawning, both natural and hormonally induced, is relatively straightforward and
has been achieved for many species. The large size of the male is sometimes problematic, but may be
overcome through bormonally induced sex reversal. Early rearing of larvae is difficult, and survival
rates from commercial and experimental hatcheries rarely exceed 15%. The problem is related mainly
to the timing, size, and nutritional quality of feed in the early larval stages, to sensitivity to disturbance
and physical damage in the later larval stages, and to cannibalism at metamorphosis and during
nursing. Although hatcbery survival rates between 5 and 15% may be financially acceptable given the
very high value of the seed produced, risks remain high, and this coupled with the technical difficulties,
has hindered further development of a hatcbery sector in most parts of the region. The relative success
in Tatwan Province is probably related to the levels of skill and industry structure, with small operators
engaged in specialized work in different aspects of the hatchery process, allowing for rapid tumover of
mvestment, minimal working capital and lower risk. It is concluded that the current- constraints are as
much mstitutional and developmental as technical, and this must be reeognized if the industry is ‘to
develop.

KEYWORDS: Epinephelus spp.; grouper; culture -fin-fish, Asia
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SUCCESSFUL USE OF BACTERIAL BIOREMEDIATION TO CONTROL
VIBRIO POPULATION IN SHRIMP PONDS

Jason J. David' , C.T.Chu?, and S.Santhana Krishnan'
IMarine Techrologies, 43-13, M.G. Road, Sastri Nagar, Chennai-600 041, INDIA
*Team Aqua Corporation, HF-4, No.82, SCC.3, Pel-1 1sin Road, Hsintien, Taipei 11sicn, Tafwan, Roc.

Bioremediation in shrimp aquaculture has not been well understood by farmers. Despite its
vagaries which largely rests on the individual pond conditions and its responses, there have been
some reports highlighting its techno-economic advantages.

In our study of 29 ponds, we found that Vibrio population (yellow, green and luminescent
colonies) modulate depending on the use of a bacterial bioremediation product the was tested namely
WUNAPUO-15.

WUNAPUO pre-application ponds showed Fibrio (yellow colonies) numbers going up by 3
orders within 8 days of culture in both water and sediment. Water intake seemed to be the initial
introductory route of ¥ibrio in the culture system. After WUNAPUO probiotic formulation was
added to the system there was one fold reduction in bacterial numbers in water and sediment

Around 65 days of culture (DOC) onwards Vibrio (green colonies) started showing up in the
culture ponds. Controls indicate that this group of bacteria would have been an order higher and
would have posed a threat of further multiplication had WUNAPUO not been used. Although the
green Vibrio colonies were not eliminated, there was an apparent suppression of its population till
the culture was completed at DOC 130 as evidenced by non-increase of its number in proportion to
the accumulation feed / organic matter in the pond. Neither did the yellow nor the green Vibrio
colonies over crept into levels that are considered even slightly alarming throughout the culture cycle.
Moreover the onset of luminescent Vibrios after 75 DOC, was controlled effectively by suspending
WUNAPUO in bag nets in the water column.
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SOCIOECONOMIC STATUS OF TILAPIA FARMING IN ASIA: A CROSS-
COUNTRY COMPARISON

Madan M Dav', Lou Yong?, Prescilla Regaspi®, A H M Kohinoor*, Do Kim Chung’, Nuanmanee Pongthana®,

Gaspar Bimbao® and M V Gupta )
'ICLARM, MC PO Box 2631, Makati City 0718, Philippines. “Shanghai Fisheries University, China, "BFAR, Philippines,
“BFRI, Bangladesh, *Hanoi Agricultural University, Vietnam, "NAGRI, Thailand

This paper discusses the results of baseline surveys conducted by ICLARM and its partners in
1995/1996 in five tilapia producing countries of Asia: Bangladesh, China, Philippines, Thailand and
Vietnam,

Depending on their natural endowments and investment capacity, fish farmers in these
countries raise tilapia in ditches, ponds, cages/pens and concrete tanks. In Bangladesh, tilapia is
cultured in relatively small ponds and ditches. In China and the Philippines, fish farmers raise tilapia in
ponds and cages with a few in concrete tanks. In Thailand and Vietnam, most farmers grow tilapia in
ponds. The majority of fish farmers in Bangladesh, China, Thailand and Vietnam raise tilapia in
polyculture systems. The average size of fish farm varies considerably. Fish farmers in Bangladesh
(500 m*) have the smallest average size of fishpond than those in the Philippires (15,000 m®), China
(13,700 m?), Thailand (10,500 m®) and Vietnam (1,000 m? ). As in China and the Philippines, those
operating cages are working on smaller area than those operating fishponds. Except in China, fish
farmers generally have security of tenure as they own a very high proportion of their fish farm area (56-
99%).

Overall, China’s pond and cage productivity per production cycle was higher than in the other
countries. In pond and cage monoculture of tilapia, China (5,860 kg/ha; 5,613 kg/100 m?) has higher
productivity than the Philippines (3,559 kg/ha; 853 kg/100 m?). Also, pond productivity under
polyculture was higher in China (6,593 kg/ha) compared to Bangladesh (1,736 kg/ha), Thailand (6,290
kg/ha) and Vietnam (3,020 kg/ha). Freshwater aquaculture is fast becoming a highly market-oriented
farming activity. About 94-97, 97, 98 and 88% of the fish farmers’ production m China, the
Philippines, Thailand and Vietnam, respectively, is being marketed. Only fish farmers in Bangladesh
have a low marketable surplus (20% of their production).

The cash cost of producing a kilogram of fish varies considerably (Bangladesh: pond
polyculture- US$ 0.16/kg; China: pond monoculture- US $0.76/kg, pond polyculture- US $0.66/kg,
cage monoculture- US $1.09/kg; Philippines: pond monoculture- 1US $0.60/kg, cage monoculture- US
$0.61/kg; Thailand: pond polyculture- US $0.45/kg; and Vietnam: pond polyculture- US $0.27/kg).
Cost of production is much lower in integrated fish farming than non-integrated farming. Feed is the
major cost item in the Philippines and Thailand and in monoeulture system in China, whereas fingerling
is the major cost item in polyculture system in Bangladesh, China, and Vietham. Except in the
Philippines, almost all the pre-harvest labor for tilapia culture cotnes from family sources.

In pond monoculture of tilapia, China (US $ 3,104/ha) has a lower profitability in terms of net
profit over variable cost than the Philippines (US $ 3,421/ha). But the country’s profitability in cage
monoculture (US $4,146/100 m?) is substantially higher than in the Philippines (US $524/100 m?).
Thailand (US $7,395/ha) and China (US$ 3,997/ha) have a relatively higher profitability in pond
polyculture than Bangladesh (US$ 1,258/ha) and Vietnam (US$ 1,321/ha). As much as 75% of the
gross value of production in these countries ean be considered a ‘pure profit’. As tilapia production is
dominated by small- and medium-seale farmers employing extensive or semi-intensive production
systems, the major portion of the producers’ bencfit due to the adoption of high yielding
technologies/strains are expeeted to go to them.
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STUDIES ON THE TRA_NSFERR]NG HUMAN GROWTH HORMONE GENE
INTO COMMON CARP (Cyprinus carpic) AND BLUNT SNOUT BREAM
(Megalobrama amblycephala).

Xia Dequan, Wu Tingting, Yang Hong and Dong Zeijie
Freshwater Fisticries Research Center, Wuxi 214081, China
The gene of human growth hormone (hGH) was recomblined with the mouse promoter MT-1
and linealized DNA fragments were introduced into the fertilized eggs of blunt snout bream
(Megalobrama amblycephala) and common carp (Cyprinus carpic) by microinjection. By dot blat,
. Southern, Northern, radioactivé immunity mea_suremeﬁt: it was found that the foreign genes showed a -
proper inte.gration, transcription, translation and expression with an enhanced growth effect in the
receptive fish, The offsprings produced by the traﬂsgenic mele and female had the foreign genes, thus
indicating that thé foreign genes could be genetically transmitted into the next generation with an

enhancement of growth.

Keywords : Megalobrama amblycephala, Cyprinus carpio, human growth hormone gene, transgenic
fish
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EFFECT OF OXYGEN DEPLETION ON SOME PARAMETERS OF THE
IMMUNE SYSTEM IN BLACK TIGER SHRIMP (Penacus mornodorn)

Satapomn Direkbysarakom and Yaowanit Danayadol
National Institute of Coastal Aquaculture
Songkhla Thailand 90000

Environmental stress (e.g., oxygen depletion) is a common risk in intensive shrimp culture
ponds that are stocked at a high density or where the shrimp are over fed. This stress can lead to the
occurrence of disease. This study aimed to investigate the effect of oxygen depletion on the immune
system in black tiger shrimp, P monodon, in order to better understand how it causes disease. The
experiments consisted of 2 treatments (i.e., control groups at DO about 6 ppm and oxygen depleted
groups at DO about 1.8-2 ppm) in 40 liter aquaria using shrimp of 10-15 g. Oxygen depletion was
achieved by stopping aeration for about 6 h. During the experiment water temperature and pH were
29-30°C and 7.9-8.1, respectively. Haemolymph from the experimental shrimp was sampled to
determine phagocytic activity and efficiency in clearing luminescent bacteria, Based on 5 trials, the
results showed that phagocytic activity was 34.7% for control gronps and 28.3% in oxygen depleted
groups (Table 1). The average clearance efficiency of the oxygen depleted groups was approximately
50% less than that of the control groups (Table 2). These results suggested that low dissolved oxygen
environmental stress can have a significant negative affect on the shrimp immune system and may
therefore lead to disease outbreaks and mortality.

KEY WORDS: Shrimp, Oxygen, Phagocytosis, Clearance efficiency
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BENEFITS AND RISKS OF GENETICS AND BIOTECHNOLOGY
IN DEVELOPING COUNTRY AQUACULTURE

Rex Dunham
International Center for Living Aquatic Resources Management, MCPO Box 2631
Makati City, Metro Manila, Philippines

Aquaculture species can be improved by traditional seclective breeding programs such as selection,
crossbreeding and hybridization, and by new biotechnological approaches such as polyploidy, production
of homogametic populations and genetic engineering. Genctically improved fish from all of these genetic
enhancement programs are now being utilized by the private sector in different parts of the world. The
potential - effects ‘of these genetically improved fish on genetic diversity and the ecosystem are being
questioned. This should be of concern to both natural resource managers and aquaculturists as natural
populations are an ideal gene bank for future genetic resources for utilization in aquaculture. Several
preliminary expetiments indicate that the impact of genetically improved domestic fish is minimal or non-
existent on the genetics of wild populations, however, therc arc exceptions. For the genetically improved
fish to have the desired effect on food production and income, positive socioeconomic impact is needed that
is greater than risks. In Asia, there 1s a need to expand the study of the interaction of fish genetically
improved through biotechnology and wild populations, environmental risk assessment of these fish, food
safety issues, dissemination strategies, impact assessmient, and socioeconomic benefits of genctically
improved aquacultured fish. Current status of research in these areas is discussed in this paper.
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PHYSIOLOGICAL EFFECTS AND RELATIVE SENSITIVITY TO COPPER
ON THREE SPECIES OF TROPICAL OYSTERS.

T. Elfwing', M. Tedengren' and P. Jarayabhand®

: Department of Systems Ecology, Stockholm University, Stockholm, Sweden
? Department of Marine Science, Chulalongkorn University, Bangkok, Thailand

The rapid industrial development in South East Asia, in combination with increased
population pressure, have in many places caused degradation of the natural resources that a lot of
people in the region are highly dependent on. Attempts to evaluate environmental impacts and
changes in the ecosystem due to pollution suffers from lack of data, since the main part of the
knowledge about marine pollution is based on experiences from temperate areas.

In this project the physiological effects of enhanced concentrations of copper on three oyster
species of commercial interest in the area were studied in laboratory experiments. Two of the species
are intertidal, Saccostrea cucullata and Crassostrea lugubris, and one species is subtidal,
Crassostrea belcheri. After a short term (12h) exposure of 35 pg copper/l, the oxygen consumption,
ammonia excretion, clearance rate and absorption efficiency were measured and then was Scope for
growth calculated. The magnitude of copper accumulation was determined and correlated to
physiological responses. The results from this study indicate that the two intertidal species are far
more tolerant than the subtidal species. This is probably due to the fact that they inhabit a variable
environment and have to be able to handle constantly changing physical conditions. The subtidal
habitat is not subjected to such drastic alternations, why the copper applied a greater stress, mainly
seen as decrease in filtration activity. It was also this species that showed the highest metal
accumulfation. It was interesting though to notice that the two Crassostrea species, that are more
closely related, changed their physiological rates in the same direction although not in the same
magnitude. The final result, i.e. Scope for growth, indicates that for this stress factor the habitat
differences between the oyster species were more important than genus. '

Different strategies for handling metal exposure are discussed, and also the species from a
monitoring perspective.
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‘A NEW METHOD FOR NEUTROPHIL ISOLATION USING SWIM
BLADDER AND THE NEUTROPHIL CHARACTERS

Tomomasa Matsuyama, Takaji Tida, and Makoto Endo
Laboratory of Fish Pathology, Faculty of Agriculture, Miyazaki university,
Gakuen-Kibanadai Nishi 1-1, Miyazaki, 889-2152, JAPAN

Leukocytes, inciuding neutrophils, have been isolated from peripheral blood,
haematopoietic tissue, or visceral cavity. We have recently developed a new isolation
method for neutrophils using swim bladder. In this study we analyze the physiology of
swim bladder neutrophils, compared to blood-circulating neutrophils.

Tilapia Oreochromis niloticus (50gm) and carp Cyprinus. carpio (150gm) were
subjected to swim bladder administration with 0.2ml of formalin-killed bacterial
suspension (Escherichia coli; Smg/ml) in HBSS and kept under 25°C. The fish was
sacrificed at 24 hr post-injection and blood-circulating neutrophils were collected as an
usual gradient-centrifuge method. In the identical fish, exudating leukocytes were
collected from the swim bladder lumen as follows; 0.8mi IBSS was re-injected into the
swim bladder lumen, the whole fish body was inverted softly several times to wash out
the exudated cells adhering to the lumen wall. At least 0.4ml of fluid containing the
exudated cells was withdrawn by a syringe. The collected cell numbers were more than
107¢cells/m! and the viability exceeded 95%. There were very few contaminants, like
erythrocytes, lymphocytes, or tissue-associated cells. The peroxidase-posttive cells
occupied over 97%, meaning most of them are neutrophils. Macrophages, positive to the
non-specific esterase, were encountered at the low proportion (2 to 3%).

In physiology, the swim bladder neutrophils showed significantly higher
phagocytic ability than the biood circulating ones (swim bladder one : blcod circulating
one = 90% : 75% in phagocytic rate, 2.8 : 1.8 in phagocytic index) . However, there
were no large differences in the other physiological characters, like migration and
superoxide production, between the swim bladder neutrophils and blood cn'culatmg
ones. The inflammatory neutrophils seem to obtain higher phagocytotic ability on the
migratory process to the inflammation site.
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SOME RECENT INNOVATIONS IN MARINE SHRIMP POND
RECYCLING SYSTEMS

Arlo W. Pest' and Piamsak Menasveta®
"Hawai Institute of Marine Biology, University of Hawaii 2t Manoa, P.O. Box 1346, Kancohe, Hawaii 36744, U.S.A.

<ernail: arlo@hawaii.edu> ‘
*Aquatic Resources Research Institute and Department of Marine Science, Chulalongkorn University, Bangkok 10330,

Thailand <email: mpiamsak@chula.ac,th>

Abundent shrimp seed availability beginning during the 1970's has resulted in numerous
innovations and intensification with marine shrimp growout. Pond water recycling and recirculation
systems are one such innovation which holds much promise for profitable and sustainable shrimp
culture. These systems are based on earlier work with smaller, conventional water treatment systems.
Pond water recycling systems can result in better disease control, less water use, higher water quality,
crop diversification, and improved effluent quality. We review several types of existing and proposed
pond water recycling designs for both large and small shrimp farm applications.
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ASIAN SHRIMP CULTURE AND COASTAL MANAGEMENT

Daniel F. Fegan,
Alor Setar,
Malaysia

The Asian region is responsible for a large percentage of the world’s fisheries and
aquaculture production. Interest in coastal zone management in Asia, as well as in
other regions of the world, is a relatively recent development. Inevitably, this has
resulted in a great deal of attention being paid to the impact of aquaculture. The
importance of aquaculture in the region has led to much debate about the role and
effectiveness of coastal zone management planning in the face of rapid aquaculture
development. This paper will attempt to identify some of the pressures involved in
implementing coastal zone management plans with respect to shrimp farming in Asia.
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ACTIVE VIRAL ACCOMMODATION: A NEW CONCEPT FOR
CRUSTACEAN RESPONSE TO VIRAL PATHOGENS

T.W. Flegel and T. Pasharawipas
Dept. Biotechnology, Faculty of Science, Mahidol UniversityRama 6 Road, Bangkok 10400 and
Dept. Microbiology, Faculty of Science, Rangsit Unviersity, Pathumthani 12000, Thailand

A radically new concept of active accommodation is proposed to explain the lack of
inflammatory response to viral pathogens in crustaceans. It is proposed that crustaceans have
developed a viral binding and recognition system that is distinct from that involved in binding for
infection, and that the function of this system is to actively accommodate viral pathogens. We
propose that active accommodation results from an initial viral binding step by the host and that this
results in specific memory, such that simultaneous or subsequent viral binding for infection (by
different receptors) does not trigger cellular apoptosis that leads to host death. Since the injtial
binding and subsequent recognition steps are distinct from the binding required for viral infection,
they may occur in the absence of infection. However, once initiated for a particular virus, the binding
and memory processes enable the host to tolerate its active infection without mortality. As a
coroilary, absence of memory due to lack of prior binding in a "naive" host would result in death by
viral triggered apoptosis. This concept is supported not only by the lack of visible defense reactions
against viral pathogens, but also by recent information from shrimp farming systems indicating that
different viral infections in various shrimp species have rapidly become innocuous after an initial
period of catastrophic mortality. Based on shrimp biology, farming practice and the nature of
geographical spread, these innocuous infections could not be explained in terms of induced or
genetically selected resistance on the part of the shrimp, nor in terms of genetically selected, lowered
virulence on the part of the viruses. The innocuous infections could be explained by invoking the
concept of accommodation. The concept is also supported by the fact that high levels of viral
replication by some viruses cause mortality for some species but not other species, or cause mortality
for a single species under some circumstances but mot others. We further propose that viral
accommodation is a successful, alternative evolutionary development to resistance and that it arose
from the interaction of crustacean {(and perhaps other arthropod) hosts with their viral pathogens.
Accommodation is characterized by the presence of an active mechanism to tolerate a pathogen and
by the absence of an active defense against it. Thus, it contrasts with the crustacean response (i.e.,
active defense or resistance) to bacterial and fungal pathogens. From this viewpoint, the crustacean
response to pathogens could be described as divided. Active accommodation may have évolutionary
advantages in that the absence of host resistance pressure may slow the development of virulence and
accelerate progression towards mutual host/virus existence.



55

" “NATURAL FOOD AND SUPPLEMENTAL FEED IN THE DIET OF
MILKFISH (Chanos chanos) IN SEMI-INTENSIVE POND CULTURE :
COMPARISON BETWEEN RESULTS FROM MICROSCOPIC
ANALYSIS OF GUT CONTENT AND STABLE ISOTOPE ANALYSIS

OF BODY TISSUE
U. Focken
Department of Animal Nutrition and Aquaculture
Institute for Animal Production in the Tropics and Subtropics
Hohenheim University (480), D-70593 Stuttgart, Germany

In semi-intensive aquaculture systems, fish growth is stimulated by fertilizing the pond to
increase natural food and by supplemental feeding of fish. Semi-intensive aquaculture systems allow
for reasonably high yields - typically 1- 4t ha! a' - without the negative environmental impact
usually associated with intensive aquaculture. Although semi-intensive aquaculture systems have
evolved in temperate zones as well as in the tropics and subtropics, our understanding of the trophic
ccology, nutrient and energy flow in these systems is quite limited. The semi-intensive culture of
milkfish in brackishwater ponds in the Philippines is based on fertilization with organic and
inorganic fertilizers and feeding with compounded feeds at 4 % body mass per day. The natural food
of milkfish in this system cousists mostly of 'Lablal’, a complex of filamentous bluegreen algae and
accompanying diatoms, micro- and meiofauna. The supplemental feed is based on soybean meal, rice
bran and hull, Peruvian fish meal, bread flour, cod liver oil and soybean oil, This experiment was set
up to clucidate the contribution of natural food and supplemental feed to fish growth in this system.

At the Brackishwater Aquaculture Center of the University of the Philippines in the Visayas
at Leganes, Iloilo Province, Philippines, 4 ponds of 500 m* each where managed according to current
practices for semi-intensive milkfish culture.

At monthly intervals, samples of fish where taken by cast net every hour for 24 hours. The
total gut content as well as the relative contribution of natural food and supplemental feed were -
quantified: From these data, the daily feed intake of both natural food and supplemental feed was
calculated using the '"MAXIMS' software. The proximate composition of the fish was determined,
and the stable isotope ratios (8°C) of raw material, fat-free fraction and lipids of fish as well as
samples of natural food and supplemental feed were determined by mass spectrometry. Isotopic
ratios are given in %o relative to the PDB standard. The contribution of natural food and supplemental
feed to fish growth was calculated from the isotopic ratios assuming a trophic shift (difference in
isotopic composition between the animal and its diet) of 2 %o as determined in laboratory
experiments.

" The calculated contribution of natural food to the daily ration, based on the analysis of gut
content and quantification of daily intake by the MAXIMS program as well as the contribution of
natural food to fish growth based on analysis of isotopic ratios in fish carcass, natura! foed and
supplemental feed are given in Table 1,

Table 1: Contribution of natural food to the daily ration derived from different methods

(Average of 4 ponds)
Sampling date : Contribution of natural food calculated from:
microscopic 813C total carcass SUC fat free

analysis carcass

December 1994 61.9% 46.5 % 511 %

January 1993 42.0 % . 44.7 % 49.4 %

February 1995 36.4 % 503 % 53.4 %

March 1995 69.9 % 62.6 % 732 %

These results stress the importance of natural food in pond aquaculture systems.

KEYWORDS: Semi-intensive aquaculture, Natural food, Supplemental feed
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BASELINE DATA FOR SUSTAINABLE MANAGEMENT OF CAPTURE
FISHERY AND AQUACULTURE IN LAGUNA DE BAY, PHILIPPINES:
A SURVEY OF ARTISANAL FISHERY

Ulfert Focken', Zenaida Batac_—Cam.la.n2 and Klaus Becker!

. Department of Animal Nutrition and Aquaculture % 8chool of Environmental Sciences and Management
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Laguna de Bay is the biggest inland water of the Philippines, covering about 900 km?. It is
located in Southeastern Luzon, in the immediate vicinity of the capital, Metro Manila. The lake has
21 major tributaries and is characterized by its shallowness, low elevation compared to mean sea
level (which allows for seawater intrusion from Manila Bay into the lake at the end of dry season),
and the very high number of inhabitants in the watershed. Traditionally, Laguna de Bay has been
used for artisanzal fishing of finfish, shrimps and snails, providing income for the population along the
shore, fish for the nearby capital and feed for the intensive rearing of ducks.

In the early seventies, pen culture of milkfish was introduced in Laguna de Bay, was proved
to be profitable and became a rapidly growing industry. In the early eighties, more than 30% of the
lake area was covered by fish pens, causing conflicts between traditional fishenmen and fish pen
operators. According to available statistics, the yield of capture fisheries has been declining since the
infroduction of aquacuiture and total fish production (capture fisheries + aquaculture) has been
declining since the early eighties, which is attributed either to negative effects of aquaculture on the
fake system or to a general deferioration of the aquatic environment due to the load of silt from the
deforested hills, domestic and industrial wastewater loaded with nutrients and toxins from residential
subdivisions and industrial estates set up in the vicinity of the lake over the past 20 vears. The actual
recent policy of Laguna Lake Development Authority, responsible for the management of the lake’s
resources, is to reduce the area of fish pens to less than 10% of the lake area, but there is no clear
scientific base for this goal.

Within the framework of the European Union’s “Seience and Technology for Development™
program, an interdisciplinary feam of scientists from the Philippines, Denmark, Italy and Germany,
has been working since 1995 on the establishment of ecological models of water quality and fish
growth in Laguna de Bay, which will be used to test the long-term effects of different management
strategies for fisheries and aquaculture in Laguna de Bay. In order to obtain a detailed picture of the
present status of capture fisheries in the lake, a survey is being conducted to identify major fishing
ports and number of fishermen in each lakeshore “barangay” (village, smallest unit in local
administration), as well as the types and numbers of gears, average hours of use for each gear, typical
species composition and catch per unit of effort (catch per gear per day). _

According to our survey, there are about 4000 fishermen from 55 barangays along the
shoreline in Laguna Province and 65 barangays in Rizal Province, with the town of Binangonan,
Rizal Province, being the most important landing point. There are 12 common types of fishing gears
in Laguna Province and 9 in Rizal Province. Only three of these, push net, baby trawl and snail’
dredge, are motorized, they operate in low numbers from major ports. The gears present in highest
numbers are gill net, longline and “bubo”(a type of shrimp net). Other gears are various types of fish
traps and nets used in combination with fish aggregating devices. Data on catch per unit of effort
(CPUE) and typical species composition of the catch for the important types of fishing gear in
different areas of Laguna de Bay will be presented and related to aquaculture activities in the
respective areas. Catch per unit of effort gives indication on the relative size of fish stocks as well as
on the economic situation of fishermen using the respective gears.

KEYWORDS: Laguna de Bay; Artisanal fisheries; Fisheries survey; Fishing gears, Resource
management
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FFFECTS OF L-CARNITINE ON GROWTH, SURVIVAL AND BODY
COMPOSITION OF INDIVIDUALLY REARED JUVENILE
TIGER SHRIMP (Penaeus monodon FABRICIUS)

Andreas Groth!, Ulfert Focken!, Relicardo M. Coloso? and Klaus Becker!

! Department of Animal Nutrition and Aquaculture, Institute for Animal Productior: in the Tropics and Subtropics,
University of Hohenheim (480), 70593 Stuttgart, Germany

2 Goutheast Asian Fisheries Development Center, Aquaculture Department, 5021 Tigbauan, [loilo, Philippines

The amino-acid derived compound L-carnitine serves as a binding factor during the transport of fatty
acids into the mitochondria, where they are catabolised via B-oxidation. An increased use of fat for
the supply of metabolic energy, and the sparing of protein for anabolic processes is regarded to be
one of the reasons that feed supplementation with L-carnitine leads to improved growth performance
in several aquaculture species, like carp, sea bass, catfish, and white shrimp. Other observed effects
include improved stability of cell membranes against xenobiotics and reduced toxiticity of ammonia.
The objectives of this study were to evaluate the suitability of L-carnitine as a feed supplement for
the shrimp Penaeus monodon, and to understand its mode of action in tiger shrimp.

Twenty-four fibreglass tanks (60 % 40 cm), with water level of about 20 ¢m were divided into four
sectors by screens to allow individual rearing of animals. Water was exchanged by moderate flow-
through of filtered sea water, and aerated with air stones. Hatchery-bred Penaeus monodor were
reared to stocking size for 7 weeks in a nursery pond, and then transferred to a 1-m* tank to acclimate
to feed and laboratory environment. After 3 days, shrimp were sampled for tissue analysis, and
96 animals (average body weight 1.0 g, sd 0.15) were stocked into the sectors. Four diets (C, D1, D2,
D3) were supplemented with 0, 500, 1000 and 2000 mg/kg L-carnitine. The experiment was a
complete randomised design with 6 replicates (tanks) per treatment. Feeding rate was 10% of body
weight/day in the first weeks and steadily reduced to 6% during the experiment. After 10 weeks, the
surviving shrimps were analysed for their proximate composition (three groups per treatment).

The shrimp fed diets C, D1, D2 and D3 grew to 2.76 (1.32), 2.97 (1.12), 3.17 (1.35) and 2.99 (1.20) g
body weight (and standard deviation), respectively. Respective survival rates were 54, 70, 67, and
68%. The data from bi-weekly body weight monitoring, as well as weight gain and specific growth
rate calculated from it for two-week intervals and preceeding total time was analysed by analysis of
variance.
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Figure 1: Body weight development (average for treatments, error bars are standard deviation).

KEYWORDS: Penaeus monodon, Feed supplementation, L-Carnitine
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GROWTH AND PROXIMATE COMPOSITION OF NILE TILAPIA FED
WITH PHYTOPLANKTON CULTURED IN THREE DIFFERENT
NITROGEN-PHOSPHORUS RATIOS

Ma. Lourdes Cuvin-Aralar'?, Ulfert Focken!, and Klaus Becker!
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In highly eutrophic lakes, like Laguna de Bay (Philippines), phytoplankton communities
show large differences mainly as a consequence of the quality and quantity of nutrient loading and of
nutrient ratios. Studies have shown that different nitrogen-phosphorus (N/P) ratios favor the growth
of certain phytoplankion to bloom proportions. Nutrient availability to phytoplankton has been shown
to affect the growth of aquatic animals feeding on them. This study was aimed at determining the
effect of nutrient ratios, particularly nitrogen and phosphorus, the proximate composition of
phytoplankton as well as on the utilization of these phytoplankton by fish such as Nile tllapla
Oreochromis niloticus.

Natural phytoplankton populations from Laguna de Bay were batch cultured in open-air 1 ton
capacity concrete tanks and 60 liter aquarta under three different N/P ratios: 2N:1P (Treatment I);
ON:1P (Treatment II), and

Table 1. Pr9x1mate compasition of phytoplankton cultured in the three N/P 12N:1P (Treatment D). The
ratios. cultured phytoplankton were
Parameter Culture System | Treatment | Treatment Treatment harvested, freeze dried and
(in Dry Matter) 1 I 11 ? -
Gross Energy, KJ/g | aquaria 13.0% 26 | 128+ 1.2 | 123+ 05 | the proximate composition
concrete tanks 9.6+ 1.8 94+ 33 | 113+ 2.8 | determined. (Table 1), The
Crude Protein, % aquaria 198+ 3.8 | 263+ 22 263+ 26 | phytoplankton harvest from
ST conerete tanks 13-;* 359, lg-;i gg 23-;* g-;' the three treatments were
rude Lipid, % aquaria T+ 0. T+ 0 A= 0 : 21 amt
concrete tanks 06+ 0.5 0.6% 03 0.8x 0.2 ﬂ.'le.n. lfed . tl;)‘ 11\5I1§6+ glzpla
Neutral Detergent | aquaria 32.0+103 |[313% 8.1 | 244+ 97 (mma weight: 15,8 1 0.5 g)
Fiber, % concrete tanks | 26,1+ 3.2 | 2824154 | 26.2+158 | in the form of tiny cubes
Crude Ash, % aquaria 392+ 8.1 | 417+ 42 | 444+ 34 | with 6% agar as binder. The
concrate tanks 533+ 79 1 53.8+13.0 [ 468+ 9.7

treatments in the feeding experiments corresponded
to the feeding of phytoplankton harvest from three
N/P ratios. Feeding of the Nile tilapia among
treatments was done isonitrogencusly. The fish were
fed 4 times daily. The fish were weighed weekly.
After three weeks and at the end of the run, fish
from each replicate were sacrificed for proximate
analyses.

Results showed that the after 3 weeks, fish
fed with phytoplankton cultured in the two higher

N/P ratios showed significantly better growth as 10 : ! : { |
shown in Figure 1. However, the proximate i] 1 2 3 4 5
composition of the fish after 3 and 5 weeks did not Wesk

significantly vary among the treatments. Food g 1 Growth of Nile tilapia fed with phyto-
conversion ratio also did not vary significantly plankton from the 3 N/P ratios.

among the freatments and ranged between 4 and 9.
The relatively poor FCR in all treatments was because of the high ash content of the phytoplankton

confributed by diatoms.

KEYWORDS: Nitrogen-Phosphorus ratio, Fish growth, Phytoplankton proximate composition, Fish
proximate composition
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THE INTERNATIONAL FOUNDATION FOR SCIENCE (IFS)- CALL FOR
RESEARCH GRANT APPLICATIONS FROM DEVELOPING COUNTRY
SCIENTISTS

R. S. Fuchs

International Foundation for Science (IFS)

Grev Turegatan 19, S-114 38 Stockholm, Sweden
Fax: +46-8-34581801

Email: info@ifs.se

Research grants are awarded up to a maximum value of USD 12,000 for a period of one to
three years and may be renewed twice. They are intended for the purchase of equipment, expendable
supplies, and literature. Applicants must be citizens of, and carry out the research in, a developing
country. They should also be employed at a university or national research institution in a developing
countty. As well as being under the age of 40 (under 30 for applicants from China) and at the start of
iheir research career, candidates must possess a higher academic degree, which should be at least an
MSc or equivalent.

The IFS supports projects dealing with the management, use, and conservation of biological
resources and their environment. The Foundation organizes its activities into six Research Areas, viz
" Animal Production, Aquatic Resources, Crop Science, F ood Science, Forestry/Agroforestry, and
Natural Products.

Within the scope of the Aquatic Resources area, projects can relate to research dealing with
the ecology and management of aquatic resources, including artisanal fisheries. Simple surveys
should not be included. Relevant research in aguatic biology and ecology, environmental impact
studies, and ecology of species and ecosystems can be proposed in applications. Project proposals
dealing with aquaculture research, ie., site selection, selection, breeding, rearing, and nutrition of
cultivable organisms, and disease control are also invited.
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FLUID DYNAMIC RESISTANCE FOR TROLLING DEPRESSOR

Shigeru Fuwa, Munechika Ishizald, Takehike Imai and Yeshiharu Masumitsu
Faculty of Fisheries, Kagoshima University

Shimoarata, Kagoshima,

890-0056, JAPAN

A series of experiments were conducted to determine some characteristics of fluid dynamic
resistance of a trolling depressor in a flume tank of Kagoshima University Japan. Prototype and
model of irolling depressor were prepared in experiments. The examined trolling depressor was
commonly used in coastal fishery of Japan. The projective shape of trolling depressor was semi-oval
with size 33.0 cm in length, 15.6 em in width 2.5 ¢m in height, respectively. The model was made of
steel plate (2 mm thickness) with same projective shape. Trolling depressor was rigged on a L
shaped supporting rod at gravity center of it and set in a flume tank in parallel to flow. The attack
angle was varied from 0° (pararellel to the flow axis) to 90° (perpendicular to the flow axis) for
resistance measurement. Trolling depressor was attached on a L-shaped supporting rod for giving
attack angle. The L-shaped rod was mounted on a stream shaped frame.. Drags and lifts of trolling
depressor were measured by a three-component load cell at every attack angle. Measured values for °
thirty second were digitized at 20 Hz and stored in a computer for analyzing. The velocity of water
tlow was offered 1.0 m/s, and water temperature was about 20°C during the tests, The reynolds
aumber, Re, based on the given flow speed and the length of trolling depressor was 3.9 x 10°. We
obtained the drag coefficient (Cd) and lift coefficient (Ci} of the trolling depressor from the equation
of

215 1L Figure 1: Lift--drag ratio of trolling depressor.
Cd= —(1) C= —— () 6 1
pSV pSV
where D is the drag (kgw), L is the lift (kgw), B 54 o
water density (kgw s* /m"), S is the projection
area of trolling depressor (m®) and ¥ is the water S 4
flow velocity {m/s). = |
The maximunm lift coefficient of the ;‘D
trolling depressor was 1.2 at about 30° attack g 39 @
angle and the maximum lift-drag ratio was 5.0 at 7
about 10” attack angle. These ratios were larger &
than a plate model. The attack angle which ™= 21 °
showed maximum lift coefficient and lift-drag
ratio were a little smaller than a plate model. 1 1 a
" The attack angle sustaining 80% of maximum lift 2 °
coefficient was wide. T
0 30 60 a0

Attack angle (deg.)

KEYWORDS: Trolling depressor: Drag coefficient: Lift coefficient: Lift-drag ratio



61

EFFECT GROWTH HORMONE AND GAMMA-AMINOBUTYRIC ACID ON
Brachionus plicatilis (ROTIFERA) REPRODUCTION AT LOW FOOD OR
HIGH AMMONIA LEVELS
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2Faculty of Fisheries, Nagasaki University, Bunkye I-1 4, Nagasaki 852-8521, Japan

3School of Biology, Georgia Institute of Technology, Atlanta, Georgia 30332-0230, US.A.

In rotifer fass cultures, food limitation and high fice ammonia concentrations are among the
problems encountered as the population density increases. In an earlier paper, we reported that in
batch cultures of the rotifer Brachionus plicarilis, population growth of rotifers treated with growth
hormone (GH, 0.0025and 0.025 LU./ml) or gamma-ariinobutyric acid (GABA, 50 ppm) was 1.7
times and 2 tmes that of the untreated cultures, respectively. This paper presents the results of
individual culture experiments conducted up through the third generation (Parent, F, F2) to confirm
the batch culture results and examine the effect of GH and GABA in reducing the stress of high
population density.

Rotifers treated with 0.0025 1.U./ml GH had significantly higher net reproduction rate (Ro}
and infrinsic rate of increase ( 7 ) than the control and other GH concentrations. GABA did not
produce increased reproduction. On the contrary, treatment of the parent rotifers with 50 and 500 ppm
GABA significantly reduced the Ro compared to the control. Furthermore, the » values of F; and F5
offspring of parents exposed to 500 ppm GABA was significantly lower than the controls. The
GABA results suggest that this hormone has positive effects on rotifer reproduction when culture
conditions deteriorate such as from food limitation or high ammonia levels when population density
increases.

When food level is 7x10° Nannochlorapsis oculata cells/ml, GH (0.0025 L.U./ml} resulted in
higher Ro and r of F rotifers but not at lower food levels of 7x10° and 7x10* cells/ml. On the other
hand, at 7x10° cells/ml (control), there was no significant difference in Ro between rotifers with or
without GABA treatment, but at a lower food density of 7x10° celis/ml, the Ro of the F| of GABA-
freated rotifers was significantly higher than those without GABA treatment. The r values of P and F,
of GABA-treated rotifers was significantly higher than the untreated rotifers at 7x10° cells/ml. At a
Jower food density of-7x10° cells/m! the » values of F1 and ¥2 of (G ABA-treated rotifers were also
significantly higher than untreated rotifers. :

At 7.5 ppm free ammonia, the F1 of GH-treated rotifers had an r value significantly higher
than those without GH treatment. At 9.7 ppm free ammonia the 7 value of GABA-treated rotifers was
significantly higher than those without GABA treatment. There was no significant difference in Ro of
rotifers treated with GH or GABA at any ammonia concentration tested. .

It may be concluded that: 1) GH increases rotifer reproduction when free ammonia is at 7.5
ppm but not when food is limiting. 2} GABA treatment increases rotifer reproduction when food level
is low or when the free ammonia level reaches 9.7 ppm. These data may be useful for treating rotifer
mass cultures to mitigate the stress of high population densities.

KEYWORDS: Rotifera, Brachionus plicatilis, growth hormone, gamma-aminobutyric acid,
reproduction, food limitation, free ammonia
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EFFECT OF DIETARY SODIUM CHLORIDE SUPPLEMENTATION ON
GROWILL BIOCHEMICAL COMPOSITION AND DIGESTIVE ENZYME
ACTIVITY OF Labeo rohita (HAM,)

B.Gangadhara, M.C.. Nan: deesha, P. Keshavanath and T.J, Varghese
College of Fishzries )

Univesity of Agricultural Sciences

Mangalore - 575 002

INDIA.

A detsiled survey of fresh water fish farms located in Andhra Pradesh, a southern state in
India, revealed that about 44% of the farmers use common salt as an additive in fisk feeds. However,
as the rationzle behind the usage of salt is not understood by the farmers, there is great variation in the
dosage used. The present study was therefore undertaken to evaluate the growth promoting protential
of dietary sodium chloride and standardise its dosage for the most widely cultured Indian major carp,
Labeo rohita.

Fingerlings of average weight 1.6 g were reared on pelleted diets containing 0, 0.5, 1.0, 1.5
and 2.0% of sodium chloride (NaCl) for 120 days in 25 m?® cement cisterns. The final weight gain of
fish fed 0.5 and 1.0% NaCl incoroporated diets was significantly higher than that of the control (0% -
NaCl) and the highest weight was recorded with 1.0% NaCl diet. Muscle RNA:DNA ratio, food
convesion ratio and protein efficiency ratio were higher in 1.0% NaCl treatment. Net protein
retention, protein digestibility and carcass protein and fat contents were higher in all the treatments as
compared to the control. Gut amylase, protease and lipase activities were the highest under 1.0% NaCl

treatment.

Based on growth and its indices, carcass composition, protein and fat digestibility and
digestive enzyme activity, inclusion of 1.0% NaCl in the diet appears to be optimum for growth
promotion in rohu.

KEY WORDS : Sodium chloride (NaCl); Labeo rohita; Rohu; Growth; Carcass composition,



63

AN ASSESSMENT OF THE STATUS OF CORAL REEFS AND REEF FISH
ABUNDANCE IN SAN SALVADOR ISLAND, PHILIPPINES

Len R, Garces :
Iternational Center for Living Aquatic Resources Management (ICLARM)
MCPO Box 2631, 0718 Makati City, PHILIPPINES

Irene P. Dones
26-B V. Francisco Street
Cruz Na Ligas, Diliman Quezon City, PHILIPPINES

A total of 5 transect stations in San Salvador Island were surveyed to assess the status of the
coral reef resources and reef fish abundance. Three inside the fish sanctuary area and two outside the
sanctuary. Live coral cover (both hard and soft corals} ranged from 47.2% to 68.3% and an average -
of 57.1%. Of the stations, coral condition in 3 was good (above 50%) and 2 are in fair condition (25-
49.99%). Living coral cover at the sanctuary area was 5 5% compared to 26% in 1988.

A total of 138 species from 28 families were identified and an average fish density of 1,199
individuals per 500 m2. Species from the family Pomacentridae and Acanthuridac were the most
common, being found in relatively large number in all transect sites, especially species, Chromis
margaritifer, Abudefduf sexfasciatus, Pomacentrus philippinus, Chromis ternatensis  Ctenochaetus
siriatus, and Parupeneus multifasciaius. Species from family Pomacentridae constitute about 63% of
the total number of fish species observed in the five reef sites (excluding the abundance of juvenile
fusiliers Caesio and catfish Plotosus).

The average fish biomass was estimated at 108 t*km-2 and a potential fish yield of 162 tokm-
2ayear-l. This is about ten-fold of the fish yields estimated in 1991 of 14 tekm-2eyear-1. Table 1
gives a summary of the biological parameters considered and compared with previous studies conducted
in the study area.

Table 1. Comparative biologica! data on San Salvador Island, Philippines

Indicator 1988 1991 1998 (This Study)

Live coral cover

average 23% no data 57%

sanctuary 26% 55%

outside the

sanctuary 20% 53%
Fish yield 7 tons/sq km/yr 14 tons/sq km/yr 162 tons/sq km/yr*
Fish density 322 per 500 sq. m 460 per 500 sq. m 1,199 per 500 sq. m
Species richness 126 species (19 R ~ 138 species (28

families) families)

Average biomass

sanctuary area 14 tons km-2 no data 155 tons km2

outside the ? (no data) ? (no data)

sanctuary '

* Average potential yield

KEYWORDS: Marine Reserve; Marine Protected Area; Coral Reefs; Reef Fish; Impact of Marine
Conservation, the Philippines : '
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EXPLOITATION OF DEMERSAL STOCKS IN FOUR COASTAL FISHING
AREAS IN THE PHILIPPINES

Len R. Garces
International Center for Living Aquatic Resources Management (ICLARM)
MCPQ Box 2631, Makati 0718, PHILIPPINES

This paper presents a comparative review of the status of the demersal resources in four
major fishing grounds of the Philippines utilizing the results of the trawl surveys conducted during
the implementation of the Fisheries Sector Program from 1990 to 1996, and compares the catch rates
and species composition, population parameters of major demersal species, and estimates of the stock
density and biomass among those fishing grounds.

Overall, the demersal stocks in the study areas are dominated by the slipmouths
(Leiognathidae) which account for 28, 37 and 54% in Manila Bay, San Miguel Bay and Carigara
Bay, respectively. For Sorsogon Bay the cardinalfish (Apogonidae) contributed to 28% of the trawl
catch while Leiognathidae accounted for only 9%. It is also noted that Loliginidae (squid) contribute
substantially in Manila Bay with an abundance of 23%. In terms of catch rates, San Miguel Bay have
the highest mean catch rate (32.3 kg hr-1)and the lowest in Sorsogon Bay (6.64 kg hr-1).

Relatively high growth and mortality parameters were estimated for the dominant species,
indicating very high turnover rate on the trawlable biomass. Mean exploitation ratios (F/Z) were
above 0.5 (i.e., 0.65 in San Miguel Bay, 0.58 in Manila Bay, 0.57 in Carigara Bay, 0.60 in Sorsogon
Bay) which implies extremely heavy fishing pressure of the fishery resources in these areas. Tablel
shows the stock density and biomass of the major fishing areas.

Table 1. Estimates of stock density and biomass in the major fishing grounds.

Stock Relative Stock
Area Year density density biomass Source
- (tkm?) (%) ®

San Miguel Bay 1947 10.60 100.0 8,900 Warfel and Manacop (1950)
1980-81 2.13 20.1 1,790 Vakily (1982)
1992-93 1.96 18.5 1,646 Cinco et al. (1995)

Carigara Bay 1979-80 2.00 100.0 1,624 - Armada and Silvestre (1981)
1995-96 1.04 52.0 533 Pura et al. (1996)

Manila Bay 1949-52 4.61 100.0 8,240 Warfel and Manacop (1950)
1992-93 0.47 10.2 840 UPV & MADECOR (1995)

Sorsogon Bay 1972 1.87 100.0 477 Ordofiez, et al (1972)
1994-95 1.20 64.0 306 Cinco and Perez (1996)

KEYWORDS: Dem_ersal resources/stocks; exploitation levels; coastal fisheries; the
Philippines
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THE CULTURE OF THE TRUE GIANT CLAM Tridacna gigas FOR
CONSERVATION IN THE PHILIPPINES

Edgardo D. Gomez and S. Suzanne Mingoa-Licuanan
Marine Science Institute

University of the Philippines

Diliman, 1101 Quezon City, PHILIPPINES

Tridacna gigas, the true giant clam, once abundant in Philippine seas, was rendered virtually
extinct by unregulated and illegal harvesting activities of commercial fishermen and poachers. Today,
through mariculture and perseverance, the species may yet be reestablished using cultured giant clam seed
from imported stocks.

Two cm juveniles of 7. gigas spawned in October 1985 were imported from Australia in 1987,
reared in wooden raceways, then transferred to the ocean nursery, where they exhibited growth rates of 8
cm per year. Tridacnids are generally protandric hermaphrodites, developing male gametes first,
followed by development of female gametes. The Australian cohort of T. gigas was male mature in 1991,
and reproductively mature (containing sperm and eggs) in 1995. Spawning of broodstock clams (about
50 cm shell length) was induced by injection with serotonin intragonadally, releasing 100 million eggs.
Initially, successive larval and juvenile mortalities were very high, with only a few hmndred survivors at
ccean nursery rearing stage. Since then, this Australian cohort, now 12+ years old, has been successfully
spawned every year, releasing up to 200 million eggs per spawning.

Several cohorts of T, gigas larvae were also imported from the Solomon Islands and reared in
cement and canvas raceways, with thousands of subadult and male mature clams ranging from 20 to 57
cm shell length now being reared in the ocean nursery.

Juveniles and subadults of the different 7. gigas cohorts were used in transplantation/reseeding
activities in selected sites in the Philippines, from Pangasinan in the north, to Tawi Tawi in the south,
from Pagasa Island (Spratlys) in the west to Samar in the east. Reseeding activities were often conducted
with cooperators. Survival of transplants have varied, influenced by natural and human factors.

This study showed that long-living species such as T. gigas can be reared to sexual maturity to
produce clam seed. For restocking purposes, clam seed is an obvious product of a giant clam hatchery.
Other potential products that may be useful to clam farmers either for restocking or commercial purposes
are larvae (for those with existing hatcheries), subadults, and even broodstock.

KEYWORDS: Tridacna gigas, mariculture
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SELECTION OF PROBIOTIC BACTERIA FOR USE IN AQUACULTURE

Bruno Gomez-(Gil and Ana Roque
CIAD Mazatl?n Unit for Aquaculture and Environmental Management
AP. 711, Mazat!?n, Sin. CP. 82000 MEXICO.

Selection of probiotic bacteria has usually been an empirical process based on limited scientific evidence. Many

of the failures in probiotic research could be attributed to the selection of inappropriate microorganisms.
Selection steps have been defined, but they need to be adapted for different host species and environments,
General selection criteria are determined mainly by biosafety aspects, methods of production and processing, the
method of administration of the probiotic and the location in the body where the microorganisms are expected to

be active. 1. Background information. The first two steps for the selection of potential probiotic bacteria are a
critical review of the literature available and the practice at hatcheries,

2. Acquisition of potential probiotic bacteria. For practical purposes e 1. o 1 . ]

the identification of the potential probiotic bacteria is NOL & PIImAry i et eeces wpure st Frebito mrecraisms for use
objective; although proper identification is required for production e b
quality control and patenting to protect commercial interests. Important | Lgehetes

Lilarmture
Roview

Prexelecton

. . -y = . . - - . g i POTENTIAL l Eszruil'ng al
aspects are viability of the strain, resistance to antibictics and ability to [ Riaiid
out-compete other strains. 3. Evaluating the ability of potential COMPETITION OF STRANS | _ _ . _ ___ _

. . . . . . SOLDYIIQUID MEDJA
probiotic bacteria to out-compete pathogenic strains. The crucial

step in selecting a probiotic bacterium may be its ability to out-compete I et Y I_ _______
potentially pathogenic strains. This involves viability of the probiotic T

strain within larvae or in their environment, adherence to host surfaces,
ability to colonise and to prevent the establishment of potentially i
pathogenic bacteria. If any of these features are absent it is difficult for et .

EFFECT IN I
THE LABORATORY {

a potentially probiotic strain to benefit the host for a reasonable period. TN

Observing the growth of a selected potential probiont in a similar L (ﬁ%ﬁ) R

medium as the larval rearing environment can serve to predict its S

viability. 4. Evaluating the pathogenicity of selected strains. The SoFanaT | |,

next step would be to evaluate the pathogenicity of the strain for larvae. “_ ___________
A bath challenge with larvae would be preferable, but such challenges ¥
are not yet reproducible. Alternative methods that can provide ECONOMIFALLY

acceptable results are injection challenge of juvenile shrimp or bath - S{gﬁi

challenge of disinfected Artemia nauplii. If reliable results can be
obtained from a larval challenge and if a highly positive correlation is
established between mortalities observed in Arfemia nauplii trials and
results with shrimp larvae, then the Artemia nauplii challenge might be used as a practical method to assess the
pathogenicity of candidate strains. Nevertheless, one has to be aware that nothing can replace the actual
chalienge with the desired target organisms. 5. Evaluating potentially probiotic bacteria with Iarvae. A
sclected probiont must be tested with shrimp larvae. Tests can be carried out in an actual hatchery envirorunent,
but it is advisable first to perform laboratory trials. Positive results miight be not only higher survival but an
improvement in larval performance such as more rapid development, higher weight gains, improved resistance to
stress and lower incidence of potentially pathogenic bacteria, 6, Economic evaiuation. Finally it is necessary to
perform an economic analysis to ascertain whethr implementation of the probiotic treatment would be worth the
investment.
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MASSIVE CLONING OF FISH GENES AND GENERATION OF
FLUORESCENT TRANSGENIC ORNAMENTAL FISH

Zhiyuan Gong
Department of Biclogical Sciences, National University of Singapore, Singapore

One of the major obstacles in fish genetics and aquaculture is the lack of fish gene resource.
Although the first transgenic fish was reported in 1995, because of the lack of fish genes and
promoters, up to now most of transgenic fish laboratories have to rely on the gene resource from non-
fish species. In our laboratory, in order to build a strong foundation for fish research at the molecular
level, we initiated a massive isolation of fish gene project three years ago. The zebrafish was used as
an model for this research. By partially sequencing randomly selected cDNA clones, so far we have
identified and isolated over 300 zebrafish cDNA clones from over 1,400 random clones in several
zebrafish libraries including embryonic, whole adult, brain, and eye ¢DNA libraries. As judged from
DNA sequence analysis, whole mount in situ hybridization in embryos and Northern blot
hybridization in adult tissues, these isolated zebrafish genes encode a wide range of proteins located
in all cellular compartments and expressed in a wide variety of tissues. Thus, these cloned genes
provide a rich resource for developmental analysis as well as for genetic engineering for transgenic
research.

To further analyze tissue specific expression of these genes, we have isolated several
promoters based on the partial sequences from selected clones by means of an improved linker
mediated PCR method. Two of these gene promoters, one from a skin-specific cytokeratin gene and
the other from a muscle-specific creatine kinase gene, have been ligated with an enhanced green
fluorescent protein (GFP) gene and injected into fertilized zebrafish eggs. The transgenic zebrafish
embryos cxpress GFP specifically and exclusively in skin and muscle respectively. Another gene
promoter from an ubiquitously expressed gene encoding acidic ribosomal protein PO drove GFP
expression in afl tissues. Thus this study indicates the feasibility to generate new varieties of
fluorescent ornamental fish by using different tissue specific gene' promoters. Other tissue specific
promoters for expression of GFP is currently being investigated.

The successful expression of GFP by native zebrafish promoters is useful to trace cell lineage
and cell migration and to recapitulate the endogenous gene expression programs. GFP transgenic fish
also provide a convenient cellular and genetic marker for cell transplantation and nuclear
transplantation experiments such as fish cloning. In future, we plan to generate multi-color
fluorescent transgenic fish, such as'green muscle, blue skin and yellow eyes and other combinations.
Research is also underway to develop a biosensor system for. monitoring. environmental pollutien-by
" “using a heavy metal inducible gene promoter.
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DEVELOPING APPROPRIATE INTERVENTIONS FOR RICE FISH
CULTURES

Rick Gregory and Hans Guétman

ATT Aqua Outreach Programme

Asian Institute of Technology

P.O. Box 4 Klong Luang, Pathumthani
12120, Thailand

In many Southeast Asian cultures, the collection of fish and other aquatic animals from rice
fields is as mmch a part of the seasonal calendar as the transplanting and harvesting of rice itself. Many
conumunities remain dependent on these foraged foods as the major source of animal protein. In some
areas, where severe environmental degradation bas taken place or where fish stocks are over-fished or
have never been abundant, small-scale aquaculture has become a practice popular with rice farmers,
However, even in such areas fammers may use aquaculture only as a supplement to the natural fishery
or as an off-season source of fish for consumption or sale. Many farmers seem willing to switch
between capture and culture practices as it suits their requirements.

Where improving the livelihoods of these small-scale rice farmers is the goal, it is essential that
the promotion of specific interventions, may they be in aquaculture, fisberies, or somewhere in between,
is done by someone who is comfortable in either 'field'. This philosopby, however, runs counter to the
background of many development planners and implementers. For, the compartmentalization of
fisheries and aquaculture by educational and other development institutions has tended to produce
specialists who may be technically competent in their 'field' but ar¢ uncomfortable working on the edge
of or even outside of it. As the designers of development programmes suffer this compartmentalisation,
this tends to be reflected in bow field staff responsible for implementation, regard options open to them.

In accordance with this philosophy it is essential to be able to appraise the situation to
determine what intervention(s) are appropriate for any given area. It is in a sense the antithesis to the
blanket recommendation’ approach debunked by so many field workers faced with the 'real world'
complexity and variability. Approaches are needed that attempt to address the problems from the
farmers' point of view, as well as identification of pbysical factors which determine what is possible.
The ideal extension cum field worker would be equally at home giving advice on fish culture or
fisheries and able to move with ease from working with individual farm households to whole
cormmunities.

This paper draws on field work by the AIT Aqua Outreach programme in Cambodia which has
used this philosophy to determine development interventions for small-scale rice farmers in Svay Rieng,
Examples are provided on how situation appraisal was carried out, how promising interventions were
field tested and evaluated, how proven recommendations were disseminated and the impact monitored;
and bow subsequent re-appraisal of the situation was carried out. This approach has resulted in small-
scale aquaculture becoming widely accepted in areas where fish supplies, in most vears, are inadequate
to meet household requirements. At the same time, in areas with more productive rice field fisheries,
interventions are being developed to improve the communal management of dry season wetland areas
considered crucial as refuges for broodstock necessary to reseed the local rice field fisbery each year.

For lowland rice farmers whether fish originate from culture or capture systems‘ is largely
irrelevant. What is important is that enough fish can be harvested for household needs, thus preserving
the integrity of the rice fish culture in which they live. Quite how options are considered and
interventions developed to assist rice farmers in meeting this goal, needs to be carefully reassessed.
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A NEW ELECTRONIC TAGGING SYSTEM AND SOFTWARE FOR FISH
‘ IDENTIFICATION

Don Griffiths and Topan K. Das
Northwest Fisheries Extension Project
Parbatipur

Dinajpur

Bangladesh

An electronic Trovan LID-500 system tagging system was tested on broodstock fish at the
Northwest Fisheries Fxtension Project (NFEP-2), Parbatipur, Bangladesh. Fish were anaesthetised
with benzocaine at 60 ppm and the 1.5mm in diameter and 12mm long tags inserted into scalpel -
incisions in the muscle between the dorsal fin and the lateral line on the left side of each fish. The
incisions were sealed by dusting with a mixture of 8 g of anti-biotic powder (Cicatrin) and 25g of
dental glue (Orahesive). ‘

Over 1,000 fish have been tagged to date: Tag retention was 99% up to 6 months after tagging
and tagging mortality was less than 1%. The software, which is still being developed, allows
identification of individual fish and allows individual fish to be given unique identity names. The
Trovan reader can store upto 1,000 fish tag numbers and names-and can be pre-programmed to select
a specific fish. '

The Trovan system is used to identify which fish have spawned and. contributed to the
broodstock replacement pool and will also form the basis for a broodstock development programme
which is planned for the NFEP-2 hatchery at Parbatipur.
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CAN INTEGRATION OF AQUACULTURE WITH RICE FARMING
BENEFIT SMALIL FARMERS?

Modadugn V. Gupta'; John D. Sollows*; M. A. Mazid*; Aminur Rahman’; M. G. Hussain’; M. M. Dey'

International Center for Living Aquatic Resources Management (ICLARM)
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*Bangladesh Fisheries Research Institute (BFRI)
Mymensingh 2201, BANGLADESH

“Mekong River Commission (MRC)
Kasatsuk Bridge, Rama Y Road, Bangkok 10330, THAILAND

In many countries of Asia, rice production is becoming less profitable to farmers due to low
priees, stagnant yields and high input costs. Hence there is an increasing tendency towards
diversification out of rice monoculture. This is leading to renewed research/development
initiatives for reviving the age old practice of integrated rice-fish farming. Bangladesh, with a
rice growing area of 9.8 million ha, and high demand for fish which is the major source of
animal protein, especially for the rural population, has potential for integrated rice-fisb
farming. A number of on-station and researcher implemented on-farm studies were undertaken
in the past, without economic assessment, with resulting low or no adoption.

ICLARM in collaboration with Bangladesh Fisheries Research Institute undertook farmer
implemented studies in 107 farms during the three rainfed (aman) scasons of 1992-94, in
Mymensingh district of Bangladesh, to assess feasibility, costs and benefits of integration of

aquaculture with rice farming and constraints, if any, for adoption. T

The size of integrated farms ranged from 0.12-3.6ha. Main speeies stocked was Barbodes
gonionotus, with some farmers stocking in addition Hypophthalmichthys molitrix, Labeo
rohita, Cirrhinus mrigala, Catla catla and Cyprinus carpio. The average stocking denisity
ranged from 3,130-6778/ha, for different species combinations. The rearing period varied from
42 to 138 days depending on water in rice fields. Fish production on an average amounted to
184 kg/ha and indicated positive relation hetween stocking density and production. Cost of
integration (cash costs) on an average amounted to $68.23/ha, which is about 53% of the costs .
in monoculture rice farming, The net benefit from integration amounted to $130.03/ha. =

There was wide variation in rice yields, with 56% farms showing increased rice yields on an
average by 11.6% compared with monoculture rice farms. Analysis of costs and benefits
indicated that integration resulted in over all increase in costs by 15.4%, as compared to
monoculture of rice, but costs for rice farming in integrated system were lower by 10.1% due
to less labour for weeding and less use of fertilizers. Lower costs for rice cultivation combined
with slightly higher rice vields resulted in increased net benefit from rice in integrated farms by
11.9% compared to monoculture rice farms. When net benefit from fish culture is combined
with that from rice, the benefit from integration became cvident with an average increase of
80% compared to monoculture rice farming. No farmer had loss from integration.

Subsequent impact studies under taken in 1994-°95 indicated that a large number of farmers in
the study area have taken to integration. However, the adopters/beneficiaries of the technology
were not the poor and small farmers. Probahle reasons for this are discussed in the paper.
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THE RICE FIELD CATCH AND RURAL FOOD SECURITY

Rick Gregory and Hans Guitman
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Much of lowland Southeast Asian agriculture is dominated hy the cultivation of rice,
providing the hulk of carhohydrates and protein in the diet. For many rural populations, fish and other
aquatic animals caught in rice ficlds and adjacent water hodies represent an important, perhaps the
most important, source of animal protein, So dominant are these two food sources that lowland areas
of Southeast Asia are often denoted as heing 'rice-fish cultures'. ‘

With rapidly growing populations, rural food security remains a high priority for many
governments. However, with limited scope for new rice areas to he hrought under cultivation, the

- .opportunity for increased food production lies in the intensification of rice cultivation. Herein lies a

hidden danger. Through the introduction of more intensive agricultural practices and the associated
increase in pesticide use, it is possihle that gains in increased rice production can he offset hy the -
resultant losses in aquatic animal production from the same arcas. In some instances this may actually
result in a net nutritional loss for the community involved.

Longitudinal studies in South-gastern Camhodia of three different areas with differing water
regimes indicated that the average amount of fish and other aquatic animals caught in rice fields and
~ surrounding areas was over 240 kg per household per year. The amount varied significantly (p<0.001)
hetween areas with better {mean=430 kg) and those with poorer (mean=88 kg) water resources. -
Despite this trend, the annual consumption of 36 kg per person and the amount of fish purchased per
year did not vary significantly hetween the different areas. However, the amount of fish sold increased
almost ten fold hetween water-poor and water-rich areas (19 kg v.s. 200 kg). This suggests that the

desirahle level of per capita fish consumption is around the 36 kg mark and most households will
altain this one way or the other. '

Overall, the value of the rice field catch was, on average equivalent to 80% of the value of the
rice harvest, though this varied significantly hetween arcas with differing water resources. It can he
argued that in this case, increases in rice production with one third would he detrimental if it reduced
local fish catches hy 40 % or more.

Though there are often arguments made for the promotion of aquaculture to fill the gap
hetween declining fish production from natural sources and the increasing demand from the growing
populations, this paper argues for that this is a gross over-simplification of the situation. Sustainahle
management of the rice field fishery and associated resources needs to he high on the national agenda
for many countries such as Cambodia, in any secrious .attempt to address rural food security and
helping the rural poor. Consideration of this important resource should feature in any agricultural and
infrastructure development initiatives aimed at improving the food security situation. To ignore it is to
risk achieving food security on paper only.
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THE CONCEPT OF ENVIRONMENTAL CAPACITY, AND ITS APPLICATION TO
PLANNING AND MANAGEMENT OF COASTAL AQUACULTURE
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One of the most widely accepted criteria for sustainable development ts that development activities
should not exceed the carrying capacity of the environment. Despite this, there has been little
research on what constitutes carrying or environmental capacity, and how this relates to specific
developments or sectors, especially in tropical countries. It is also apparent that environmental
capacity has, by some definitions, been exceeded in some areas of intensive aquaculture activity.

Significant work has been undertaken in the UK, New Zealand, Norway and N. America on the
capacity of the coastal environment to assimilate waste products from cage mariculture. There have
been several studies on the production of organic matter and nutrients from intensive shrimp culture
in tropical countries. Some authors have used global production statistics to estimate carrying
capacity in terms of the intensity of aquaculture production which can be sustained per unit length of
coastline., However, rather little research has been directed at estimating the actual environmental {or
assimilative) capacity of tropical coastal ecosystems. Since it is likely that the rate of assimilation is
significantly higher in the tropics (current estimates put this at 4 to 5 times higher), specific studies
are required if tropical coastal aquaculture and other activities taking place in the coastal zone arc to
managed on a sustainable basis.

This paper reviews existing knowledge relating to both the outputs from tropical aquaculture, and the
environmental capacity of a range of tropical coastal ecosystems, including mangrove, seagrass,
coral reef, and exposed sandy or rocky shores. Some preliminary rules of thumb are presented for
estimating environmental capacity in relation to tropical coastal aquaculture and agriculture, and the
various models which may be used to assess more accurately the capacity in particular locations are
also discussed. The way in which these estimates may be used. in the planning and management of
aquaculture development is considered: Particular attention is paid to the issue of “allocation” of
environmental capacity to different users or activities,

KEYWORDS: environmental capacity; tropical coastal aquaculture; environmental impact;
sustainable development
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Aquaculture is under increasing pressure to justify and minimize its use of natural resources in the
coastal zone. Justification requires an objective assessment of the costs, benefits and sustainability
of coastal aquaculture, and a comparison with alternative resource use, Minimization or mitigation
of impact requires better planning, siting, design, technology, and management. National or local
policy and legislation are required to promote and facilitate these improvements. Quality marketing
schemes may also further stimulate change.

This paper provides a brief overview of these issues, discusses the strengths and weaknesses of
the different approaches, and notes in particular the need for integration between ther. It then
focusses specifically on methods for the appraisal of costs, benefits, and sustainability of
aquaculture and altemative uses of coastal resources, and the way in which such information may
be used as an input to coastal management initiatives. :

These methods are illustrated through a theoretically based sustainability profiling excrcise of 6
alternative uses of a coastal area: pond culture of grouper, pond culture of Tilapia; intensive
shrimp production; extensive shnmp production; rice cultivation; timber and charcoal production.
Issues addressed include financial retum; economic retum; resource use efficiency; ecological
footprint; risk, access and equity; social and environmental impact. The variation in these profiles
according to country and location is emphasised.

Ways in which these profiles can be developed so as to maximize their utihity and accessibility to
decision makers - from national policy makers to district officials and local farmers - are explored.
This requires simple but effective presentation of the nature of altemative resource uses, and the
trade-offs between them. The desirability of aggregating different aspects of the sustainability
profile into an overall index (such as Total Economic Benefit) is addressed.

Tt is concluded that the information provided to policy makers and planners by academics,
consultants, and NGOs is rarely sufficient basis for objective decisions, since it usually lacks at
least one significant component of sustainability. Aggregate indices provide little information for
decision makers, and indeed take the decision making process largely out of their hands. They also
ignore the wide variation in values assigned to different aspects of sustainability by different
countries and social groups. The key to presenting information on sustainability issues is to provide
a range of simple indices relating to different aspects of development, and to give clear information
on the trade-offs between them. Such information can then be used as a sound basis for informed
discussion and participation, and the development of coastal management plans.
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USE OF BY-9 AS A PROBIOTIC AGENT
IN THE LARVAL REARING OF Penacus monodon

Haryanti, Ketut Supama and S. Tsumura
Gondol Research Station of Coastal Fisheries

PO. Box. 140 Sin-araja 8 I 101 Bali, INDONESIA

Gondol Research Station for Coastal Fisheries Indonesia, has been testing the inoculaiton of
bacterial strains that promote the growth and survival of P. monodor. Baiceria were required that
would suppress the growth of other pathogenic bacteria, especially Vibrio harveyi, but would not kill
or inhibit useful microflora. The present study reports the isolation, vibriostatic testing and mass
culture of such bacteria, followed by application in the larval rearing of P. monodon to promote better
growth and survival rates and also to protect the larvae from pathogens without the use of antibiotics.
Of 123 coastal bacterial isolates collected in East Java and Bali and tested for vibriostatic activity,
one strain coded BY-9 was confirmed to inhibit the growth of V. harveyi. BY-9 was produced on a
large scale and several tests were conducted before was used for mass production of P. monodon
larvae. The latest test was conducted in 18 ton larval rearing tanks where its density was maintained
at bacteria 10° cfu/ml. The larvae were reared up to PL-10. The results showed that BY-9 inoculation
gave lower Fibrio density and a higher survival rate (46.11 %) than uninoculated controls (10.57%).
These results suggested that BY-9 could be applied as a probiotic agent and as a biological control
agent to promote better growth and survival in the larval rearing of P, monodon.

KEY WORDS : Penaeus monodon, Probiotic
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REPRODUCTIVE BIOLOGY OF THREE FISH SPECIES IN THE AGOS
RIVER, CENTRAL SIERRA MADRE, PHILIPPINES

Ammnabelle A. Herrera

Institute of Biology, College of Science
Untversity of the Philippines

Ditiman, Quezon City 1101 PHILIPPINES

This is a pioneering study on the Agos river in the Central Sierra Madre, Some previous
studies focused on the taxonomy and general biology and not on the developmental and reproductive
biology of the species there. This anatysis of the development of the reproductive system of selected
economically important species there is very timely. This will help improve the information base on
the status of biodiversity in the Central Sierra Madre particularly the reproductive biology of fish in
pristine waters of the Agos River. _ .

Selection was based on the availability of specimens in various stages of reproductive
development towards the end of the first year of the project, the variety of families represented and the
relative rarity of the species .based on literature as well as on interviews with fish vendors in the
Farmer’s Market and Nepa Q-mart, Cubao, Quezon City. .

Specimens of the three species selected were measured, weighed (total and gonadaly and
dissected. The middle and distal portions of the reproductive organs were fixed in Bouin’s solution or
10% formaldehyde. Specimens were processed using the paraffin method. The stages in the
development of the teproductive system of the fishes were based on Yamamoto, 1956, Wallace and
Setman, 1981, Grier, 1983 and Herrera, 1984. . .

The icbthyofauna that were selected belong to three different fawmilies: Adesopristes
cancellatus (migek) under family Teraponidae, Apogon hyalosoma (mukok) under family Apogonidae
and Kuhlea marginata (salagpat) under family Kubliidae. These species were identified by Dr. Esther
€. Carumbana.

M. cancellatus is considered as a delicacy in southern Philippines, It is an excellent food-fish
that demands high prices in Mindanao. It has been reported in 14 tivers, mostly from Visayas and
Mindanao, K. marginata is chicfly marketed as fish balls while 4. hyalosoma is described as
possessing good quality, white, flaky flesh of excellent flavor are usually served in seafood restaurants.

The three are economically important but littfe is known of their reproductive biology since

;iwrevious studies of Teraponidae. Kuhliidae and Apogonidae have focused mainly on the taxonomy
able §. Calendar of Events on the Development of the Reproductive System

. M. cancellatus A. hyalosoma K. marginata
Primordial Germ © early July 1996 early July 1996 early July 1996
Cell stage {(1* month) (1* month) {1* month)
Bipotential Gonad July 1996 (1* month), July 1996 (1" month) July 1996 (1* montb)
Immature Gonad August 1996 (2™ month) Augnst 1996 (2" month) | August 1996 (2™ month)
Maturing Gonad September 1996 - September 1996 - September 1556 -
April 1997 March 1997 January 1997
Mature Gonad May 1997 (11" month) April 1997 (10 month) February 1597
(8" month)
Ripe Gonad May 1997 Tune 1997 June 1587
Spawning Gonad May 1997 June 1997 June 1997
Postspawning Gonad June 1997 hune-July 1997 hme-July 1957

KEYWORDS: Kuhlia marginata, Mesopristes cancellatus, Apogon hyafosoma
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IN VITRO DIMINUTION OF OKADAIC ACID, A DIARRIETIC SHELLFISH
TOXIN, BY ENZYMES OF DIGESTIVE DIVERTICULA
IN SCALLOP AND PEARL OYSTER

Hiroshi Y. Ogata and Hiromi Oku

Fish Nutrition Division

National Research Institute of Aquacuiture
Nansei, Mie 5160193, JAPAN

. We bave investigated the existence of substances that metabolize okadaie acid, a
diarrhetic shellfish toxin, using pearl oyster Pinctada fucata, scallop Chlamys nobilis, oyster
Crassotrea gigas, and bluc mussel Mytilus edulis galloprovincialis. The digestive diverticulum
of these species was homogenized in a modified M-199 media, and centrifuged at 3000 pm for
10 minto remove insoluhle precipitates and fats. To the homogenate thus obtained was added
1pg okadaic acid ammonium salt {OAAm) and the mixture was incubated at 25°C for 22 h in
test group. Ascontrol-1, the mixture wasimmediately stocked and stood at -20°C for the same
duration. As control-2 , the homogenate was first boiled at 100° for 3 min to denature proteins,
and then the mixture with OAAm wasincubated at 25°C for 22 h. After the incuhation, OAAm
content in the mixture was determined asthe ADAM-derivative with HPLC by the methods of
Lee et al. (1987). In scallop and pearl oyster, OAAm contents of test groups significantly
decreased down to 50% and 70% of control groups, respectively. However, the heat-treated
homogenates of both species (control-2) didnot show the activity to reduce OAAm content.
OAAm metabolizing activity was not found in the homogenates of digestive diverticula of
oyster and blue mussel. This activity leading to areduction in OAAm was observed only inthe
homogenate of digestive diverticulum butnot those of the gills and the reproductive tissuesin
scallop. A fraction ohtained by salting-out the homogenate of pearl oyster or scallop with
ammonium sulfate followed by dialysis with water had equal activity to diminish OAAm asthe
crude homogenate. OAAm content in the mixture cocktailed with the fraction decreased
dependently both on tbe time course and the temperature of ineubation. Thus, from these
results, it can he concluded that the digestive diverticula of pear] oyster and scallop have
enzymes to metabolize okadaic acid.

KEYWORDS: Shellfish toxin; Okadaic acid
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STUDIES ON BETTER MANAGEMENTS FOR HIGHLY SUCCESSFUL
INTENSIVE SHRIMP CULTURE

Cher Hon-Cheng and Yang Hsi-Nan

Institute of Fishery Biology and Department of Zoology
National Taiwan University

Taipel, TATWAN

Due to the fact that good managing techniques of shrimp ponds is the only solution towards
success of shrimp farming, especially after the outbreak of white spot virus disease. These
managements are believed, through years of study, to include stocking quality shrimp fry, preparing
better bottom soil of pond, keeping stable water quality and color, setting up reservoir and more
paddlewheel aerators, providing more nutritious feed and applying chemicals and drugs for disease
control. Therefore, the present studies were carried out with high stocking density of 65~110 fry per
square meter, following the above mentioned managements and requirements. As a result, 18.2~20.0
metric fonnages of tiger prawn (Pengeus monodon) per hectarc were produced with average market
size of 20 and 30 grams after 3 and 4 months, respectively (Table 1). Percentage survival ranged
00~97% with high feed- conversion ratio of 1.2~1.31 in' different ponds. Similar results were also
obtained for Tapanese shrimp (Penaeus japonica) in earthern ponds with production of 10-12 metric
tonnages per hactare and survival rates of over 50%. During the experiments, water quality shows less
fluctuated and shrimp has very short antenna under such crowded condition. It is concluded that can
only every requirement be paid and management be properly provided, shrimp culture then has its
future, otherwise rearing shrimp with fish is another solution.

Table 1: Production of black tiger shrimp (Penaeus monodon) in highly intensive outdoor ponds

Shrimp ponds A ponds B ponds
Size of ponds 0.08~0.1 ha 0.1~0.3 ha
Stocking density 111 PL/m? 65~70 PL/m?
Culture period 07 days 115 days
Number of feeding 4 times daily with more nytritious feed
F.C.R. 12 1.31
% Survival 50~97% 90~93%;
Mean harvest weight 18.75~20.30 g 28.30~32.10¢

via two ¢rops via multiple crops
Production per hacture 20+2.3 tonnages 18.242.1 tonnages

KEYWORDS: Pond management, Shrimp culture
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BRAC’S ACHIEVEMENTS AND PROBLEMS WITH CULTURE BASED
LAKE FISHERIES MANAGED BY THE RURAL POOR

Md. Mokarram Hossain
Rural Development Program
BRAC

73Mohakhall, Dhaka-1212

In 1991 BRAC (a national private development organization) joined a partnership with the
Department of Fisheries (DOF) to implement the IFAD/DANIDA assisted Oxbow Lakes Small scale
Fishermen Project (OLP-TI). In 1993, BRAC and POF collaborated in the Improved Management of
Open-water Fisheries (IMOF) Project, with assistance from Ford Foundation and ICLARM, and
based on this BRAC signed an MOU with DOF covering joint activities in 12 waterbodies under the
Community Based Fisheries Management (CBFM) project. Based on experience working with DOF,
BRAC arranged access to some semi-closed lakes through open auction on 1-3 year lease for the
fishing communities. In all of these projects the aim was to develop more productive yet sustainable .
fisheries through stock enhancement, managed by the users (i.e. community and group based) in an
equitable manner. -

The impacts of OLP-II, CBFM and BRAC Baor Project (BBP) bave been p051t1ve in many
aspects despite problems, and some lakes have recorded carp yields as high as 1000 kg/ha, based on
stocking fingerlings. Although fisber incomes increased by only 8% in OLP-II between 1993 and
1995, in BBP the annual income per fisher increased from Tk 3,476 in 1994 to Tk 8,498 in 1997
(144% increase). Fish consumption increased among OLP-II participants from 720 g/person/month in
1993 to 996 g/person/month in 1995. CBFM project activities started in 1997 and the fishers are now
stocking fish in three waterbodies. They are utilizing BRAC’s credit for fingerling stocking, and are
trained and get credit for supplementary income generating activities when fishing is closed to allow
fingerlings to grow. BRAC has also extended support for general development to the communities
including health care, sanitation and non-formal primary education.

Traditionally the more productive common property fisheries in Bangladesh were occupied
by rich and influential people and fishers were hired as labor. In all projects attempting to establish
fisher rights in such lakes the main constraints experienced have been difficulties in obtaining and
maintaining rights for actual fishers (who are usually poor and with few political connections) over
the lakes. In OLP-II the project could only secure hand over of 23 cut of 30 oxbow lakes (baors), and
in CBFM only 5 out of 12 waterbodies. In the CBFM project the start was delayed due to delays in
Ministry Land (MOL) confirming hand over of waterbodies to DOF for management by fishing
communities organized by BRAC. In two lakes (one in OLP-II and another in CBFM project even
after getting access rights from MOL and DOF the poor fishers failed to established their rights.
Politically influential and powerful groups in the locality took advantage of unclear government
policy and commitment and in effect control these fisheries.

Some of the waterbodies leased through auction by BRAC became productive and profitable

due to the efforts of the poor fishers. These baors then attracted the attention of local influential
people who outbid the BRAC organized poor fishers in the next auction. In the next auction. In the
waterbodies leased for only one year the fishers incurred a loss and were reluctant to take the lease
again. Consequently between 1995 and 1997 the BRAC Boar Fisheries Program lost 32 baors (879
ba), and 406 participants.
' Based on BRAC’s experience in culture based lake fisberies, BRAC has found that clear
rights over the use of a lake need to be established before fishers are willing to invest in culture based
management. This requires govermmnent commitment to giving longer term use rights to fishing
communities, rather than maximizing short term auction revenue,
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WOMEN IN AQUACULTURE : BRAC’S EXPERIENCE

Md. Mokarram Hossain

Rural Development Programme
BRAC

75 Mohakhali, Dhaka-1212

BRAC’s fisheries program initially began in 1976 by re-excavating 16 ponds in Manikgonj,
Jamalpur and Sylhet districts of Ban gladesh. The programme mainly promotes pond aquaculture, and
fisheries activities in semi-closed large water bodies, as employment and income generating
opportunities. The programme, especially in pond aquaculture, is now considered to be one of the
most atiractive income generating activities for rural women because of its high return, low time
commitment and support (technical and financial) from BRAC.,

it was very difficult to think about the involvement of women in aquaculture activities in
Bangladesh even in the late 1980s. However, during the early 1990s, BRAC redesigned its strategy to
address the poor women’s sufferings. Increasingly women’s development was promoted and BRAC
set its target at 100% female membership in its development activities. The fisheries program also
faced the challenge of fitting women within its strategy. As a result it started to select and motivate
women to participate in aquaculture activities.

About the same time, BRAC involved itself from 1992 in technology development with
ICLARM, a program that proved fruitful n transferring scientific aquaculture practices into its new
women-based small pond aquaculture activities and which helped to improve the performance of the
ponds. Today, BRAC receives technical and financial support for its fisheries program from several
organizations including: Department for International Development (UK), World Food Program,
Bangladesh Fisheries Research Institute, Ford Foundation, DANIDA, IFAD and Department of
Fisheries.

By June 1998, around 130, 666 participants, 90% of them women, were participating in fish
culture activities covering 9,575 ha of small to medium-sized ponds, with a total amount of Tk. 806
million disbursed by BRAC for pond aquaculture. Women participants borrowed Tk. 723.4 million.
By 1996-97, average fish production had reached a fairly high level of 2,700 kg/ha, and net income
per participant was TK. 4,500 — 5,500 from a 8-10 month cultivation season in small ponds (0.09-0.11
ha). The women invest only 10-15% of their total daily working time in fish culture and the activity
is considered a family-based activity. The male members of the family help the women in guarding
the pond, input purchase, and harvesting/selling the fish. BRAC extension workers also assist the
women in the above activities, besides, providing training, credit, and day to day follow-up support
for the participants.
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BIOLOGICAL EFFICACY OF STABLE VITAMIN C FORMS IN
Penaens _manodan NUTRITION

Brian Hunter, Waraphom Jangsutthivorawat,
Roche Aquaculture Centre Far East

Rovithai, Ltd., 1 1/F, 2535 Sukhumvit Road
Bangkok, 10250, Thailand,

Nontawith Areechon, and Titiphom Petchinda
Department of Aquaculture, Faculty of Fisheries
Kasétsart University

Bangkok, 10900, Thailand

: Penaeus monocon (tiger prawn) juveniles were fed compounded diets containing one of the

following sources and levels of vitamin C analyzed in the pelleted diet: 189 PPM or 60 PPM of L-

Ascorbyl-2-Phosphate-Na/Ca, 180 PPM or 53 PPM of L-Ascorbyl-2-Phosphate-Mg, 100 PPM of

encapsulated L-Ascorbic Acid, or a negative control diet with no analyzed vitamin C.  Whole body

vitamin C content, growth and survival were monitored among shrimp from each dietary treatment over

a thirty day interval. Following the feeding study, effect of low salinity on survival and whole body
vitamin C content of shrimp from each dietary treatment were determined.

Following a three week vitamin C depletion interval, shrimp to be used in each dietary
treatment contained from 3.9 PPM to 5.42 PPM whole body vitamin C. These levels increased in
shrimp fed the higher levels of the two vitamin C phosphate derivatives to 14.32 PPM for the Na/Ca
salt and 11.81 PPM for the Mg salt by 30 days of experimental feeding.  Whole body vitamin C levels
}aﬁter 30 days of experimental feeding did not increase in shrimp fed lower levels of the two phosphate
derivattves or in shrimp fed 100 PPM of L-Ascorbic Acid from an encapsulated source and were 5.06
PPM, 5.79 PPM and 4.74 PPM respectively.. Whole body vitamin C levels of shrimp fed an ascorbic
acid free control diet decreased to 2.05 PPM by day 30. '

No significant differences were observed in growth or survival of expertmental shrimp from
any of the treatments. Average growth rates by treatment ranged from 0.73g-1.04g for the 30 day
feeding interval. Average survival rates by treatment ranged from 34%-72% for the 30 day feeding
nterval, :

The effect of low salinity adaptation on whole body vitamin C levels and survival were
determined for shrimp from each dietary treatment. Culture water salinity was dropped from 30 PPT to
2 PPT instantancously and then held at that salinity for 7 days. Following 2 PPT salinity for 7 days,
the culture water was instantancously dropped to 0 PPT and maintained at that salinity for 6 hours.
Mortalities and whole body vitamin C levels were then analyzed. Whole body vitamin C levels in
shrimp from all dietary treatments dropped following the 30 PPT to 0 PPT salinity adaptation period to
depletion-like Jevels of 2.73 PPM- 8.34 PPM from starting levels of 6.97 PPM- 19.05 PPM. Survival
following the 30 PPT to 0 PPT salinity adaptation was lower for shrimp fed the no vitamin C diet and
for shrimp fed 100 PPM of the coated source compared to all four treatments receiving phosphorylated
vitamin C sources,
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GROWTH AND ACETEYLCHOLINESTERASE ACTIVITY OF
COMMON CARP, (Cyprinus carpio), TILAPIA (Oreochromis niloticusy AND
SILVER BARB (Puntius gonionotus) EXPOSED TO BASUDIN

Do Thi Thanh Huong!, G. Jeney” and N. T. Nho®

'Department of Environment arid Natural Resources Management, College of Agriculture, Cantho University, Vietnam
2Fish Culture Research Institute, Szarvas, Hungary

3¥isheries University, Nhatrang Province, Vietnam

The effects of an organophosphorus pesticide, basudin, on growth and acetylcholinesterase
(AChR) activity of Common carp, (Cyprinus carpio), Titapia (Oreochromis niloticus) and Silver barb
(Puntius gonionotus) were conducted in aquarium of 60 litters for 96 hrs. and in concrete tank of 300
litters for 720 hrs. (or 30 days) by administrating three concentrations of basudin derived from acute
test including L.Cs,-96 hrs. Manufacture’s recommended and safe concentrations and a control. Blood
was sampled prior to and 1 hr,, 12 hrs,, 24 hrs,, 48 hrs., 96 hrs. for aquarium experiment and 1 hr., 12
hrs., 24 hrs., 48 hrs., 96 hrs., 240 hrs., 480 hrs. and 720 hrs. for concrete tank experiment after
application of basudin for measuring the ACHE activity. Growth of fishes were monitored every 10
days.

One hour after exposing to Basudin, the
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control during the first 10 days of exposure.




82

DISTRIBUTION AND SHAPE OF FISH SCHOOLS OBSERVED BY
SECTOR SCANNING SONAR '

Kohji IIDAY, Tohru MUKAT" and Noritaka HORIUCHT*
TFaculty of Fisheries

Hokkaido University

Hakodate, 041-8611, JAPAN

Kaijo Corporation

Hamura, Tokyo, 205, JAPAN

Sonar images obtained by scanning the acoustical beam in a plane are usually two-dimensional
sectional images. However, since the sectional images can be easily obtained as an observation vessel
moves forward, we can reconstruct three-dimensional images of underwater objects by analyzing

stacked two-dimensional sectional images.
Figure 1: Perspective image of fish school by surface rendering

The echo survey was conducted
in Funka Bay aboard the R/V Ushio Port
Maru, which is equipped with a 1§0- i ’7 o
degrees sector scanning sonar (model Starboard " ‘w —— T
KCHI1827, Kaijo Co, LTD). The sonar u ey
beam was directed downward }
perpendicularly to the ship's course. "% I
Vertical sectional sonar images were =
digitized every 1.5 seconds while the [
vessel was cruising at 10 knots, The
stacked sectional images were analyzed
to determine the spatial distribution
and shape of fish schools using the
three-dimensional image processing
software SLICER.

The distribution of fish schools
was displayed by simultaneous
expression of both horizontal and
vertical projections, This expression
method enabled us to observe fish
avoidance from vessel, which can not
be observed using ordinary vertical
echo sounders, The reconstructed solid
shape of fish schools by volume
rendering could be observed by
changing the visual point freely. This
allowed to determine scale, features,
and swimming direction of the fish
schools. (Figure 1)

Three-dimensional display of sector scanning sonar images is a useful tool not only for a
commercial fishing, but also for scientific surveys of fish resources and underwater drifters.

KEYWORDS: Fisheries Acoustics, Scanning Sonar, Echo-sounder; Acoustical Imaging
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* CAPACITY BUILDING WITH NATIONAL INSTITUTIONS : A FOCAL
POINT FOR DEVELOPMENT THROUGH AQUACULTURE

Douangehith Litdamlong”, Nick Innes-Taylor’” & Eric Meusch™

{1) Livestock and Fisheries Section, Divisicn of Agriculture & Forestry, P.O. Box 16, Savannakhet, Lao PDR.

(2) AIT Aqua Outreach — Lao PDR, Livestock and Fisheries Section, Division of Agriculture & Farestry, 7.0, Box 16,
Savannakhet, Lao PDR.

~ As AIT sought to expand its regional Aqua Outreach network to the I.ao PDR in 1993, it was
confronted with a novel approach to prometing aquaculture : a Government request to support their
systems without separate project staff. They did not want a conventional project with the classical
risk that “development would disappear with the project”, or another “sunset project” in their words.
Development of technologies has probably proceeded more slowly than it would have through a
project team based in-country. However the experience of the past 4 years indicates the establishment
of a more sustainable basis for the development of aquaculture technology through project
management facilitation of local institutions, backstopped by short term visits of external technical
and institutional specialists when required.

Research showed that an inadequate fish seed supply was the major limiting factor to the
development of aquaculture in 1993. Training and development initiatives were launched to develop
the capacity of the Savannakhet Livestock and Fisheries (L&F) Section of the Provincial Agricultural
Department to function as a development institution. These were targetted first at provincial and then
at district level, Production of seed fish from the Savannakhet provincial fish breeding centre, Pak
Bor, was boosted and a network of farmers who nurse fish at district level, the Nursing Network, was
established to distribute fry from Pak Bor throughout the Province.

By 1995 provincial section staff were able to start their own research into Iow-cost seed
production to decentralize seed production from the central provincial hatchery to the farmer level.
Farmers were provided with a spawning sct consisting of (1) a small nylon hapa for holding and
spawning broodstock of common carp, silver barb and Nile tilapia (b) a small cloth hapa for
incubating spawn in ponds (c) a needle for the injection of fish hormone (d) a thermometer for
measuring water temperature (¢) fish breeding hormone, and () written guidelines for fish breeding.
A key component of the techuology is the fish breeding hormone which is distributed in smatl plastic
vials which are kept refrigerated in the “cold chain” established for livestock vaccines. In 1996 word
spread of the simple and low-cost fish breeding techniques developed by the Savannakhet L&F
section. In 1997 over 30 families were members of a network of “spawning farmers” and collectively
produced and sold > 1 million seed fish locally, more than the output of the provincial hatchery.

The important point from an institutional context is the establishment of the spawning
network has been achieved using existing Government staff working within existing Government
structures. Distance learning modules (in English language; and fisheries) have been developed for
district staff with the aim of developing a distance cducation system which can be sustained by
provincial offices. More recent has been the establishment of the Regional Development Committee
(RDC), with L&F representatives from three provinces in southern Lao PDR, to plan and obtain
funding for promotion of seed production in Champasak & Kammonane Provinges.

Key words : capacity building; empowerment; participating development; distance learning; rural
aquaculture; feed seed network; Cambodia.
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CONMPARATIVE 16S rDNA SEQUENCE STUDY OF Aderomonas SPECIES
ISOLATED FROM FISH WITH
EPTZOO0TIC ULCERATIVE SYNDROME (EUS) IN SOUTHEAST ASIA

Mohammed Mahbub Igbal, Kenichi Tajima, Tomoo Sawabe and Yoshio Ezara

Laboratory of Microbiology; Faculty of Fisheties
Hokkaido University; 3-1-1 Minato-Cho
Hakodate 041-0821, JAPAN

Forty-four strains of motile acromonads isolated from fish affected by epizootic
~ ulcerative syndrome in Malaysia, Thailand and Bangladesh were identified based on
biochemical properties and by using the DNA-DNA hybridization method. Among the 44
strains, 19 were identified as 4. hydrophila, 17 were 4. veronii biotype sobria, and 7 were A.
Jandaei. One strain (T8) from Thailand could not be identified to the species level. Two
representative strains from each identified species including T8 were sequenced using
small-subunit ribosomal DNA (rDNA). The seﬁuences were then compared with all known
Aeromonas 168 rDNA sequences available from GenBank. Results obtained from the 168
tDNA sequence study were completely correlated with the DNA-DNA hybridization
experiment. Members of the same species exhibited 100% sequence stmilarity, while
different species exhibited 98 to 99% similarity, with 7 to 25 mismatched nucleotides. The
T8 strain had the highest DNA-DNA homology value (59%) and exhibited 100% sequence
similarity with 4. cavige (HG4). These results suggest that the use of 16S rDNA gene
sequences could be a reliable tool to identify Aeromonas species isolated from fish with
EUS.
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ACCUMULATION OF DIETARY FATTY ACIDS AND
CHOLESTEROL DURING THE LARVAL DEVELOPMENT OF THE
PRAWN, Penacus japonicus

Manabu Ishikawsa, Shin-ichi Teshima, Shunsuke Koshio, and Akio Kanazawa.

Faculty of Fisheries, Kagoshima University
890-0056 Kagoshima, Japan

The necessity of n-3 highly unsaturated fatty acids for normal growth and survival of larval

Penaeus japonicus has been reported. However,

larval development of prawn, P.japonicus larvae. Thi

little is known about lipid metabolism on the
¢ study was conducted with P.japonicus larva

to determine the accumulation and the apparent digestibilities for fatty acids and cholesterol

during the larval development.

Two k-carageenan diets containing pollack liver
oil (PLO) or soybean oil (SBO) as lipid sources
were prepared. 200.zoeal larva stocked in 1L
beaker and 100% water exchange per day.
Developmental stages on the larval prawn were
estimated every day, and the larva that it reached
mysis and post larval stage were taken up, and
carried out to determine body fatty acids and
body cholesterol contents. Two hours post

feeding, fecal sample were collected by filtration .

of rearing water. And, also the apparent
digestibility of cholesterol and fatty acids were
measured using cholestane as inert marker. Fatty
acids contens in the feces were analyzed using
wide bore capillary GLC.

Though the survival were similar in the PLO and
SBO diet group, PLO group showed higher
growth compare with the SBO group. In both
diets, body fatty acid contents increased
drastically during larval development, but no
statistical differences (P<0.05) between treatments
for the total fatty acid content of larva or apparent
digestibility of total fatty acid. 16:0, 18:0, 18:1
were the main fatty acids in the larval feces.
18:2n-6,18:3n -3,20:5n-3,22:6n-3 showed high
apparent digestibilities (~80%) in the SBO group,
and in the PLO group 18:2n-6,18:3n-3 showed
high value.

Figure 1: Total fatty acid contents and apparent
digestibility of total fatty acid in larva

Content (og/larva}

Stoge

Digestibility (%)

Pastlarva

Stage

Apparent digestibility of total fatty acids in larva

The apparent digestibilities of saturated fatty acids and monoenoic fatty acids showed low value

(< 60%) in both group.

KEYWORDS: Penaeus japonicus, Digestibility , Fatty acids
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THE EFFECTIVENESS OF A MODEL FISHERIES VILLAGE APPROACH
TO AQUACULTURE EXTENSION IN NORTHWEST BANGLADESH

M. Islam, and N, Mardall

Northwest Fisheries Extension Project
Parbatipur '

Dinajpur

Bangladesh

In 1995/96 the Northwest Fisheries Extension Project (NFEP) piloted a model fisheries
village extension strategy where all pond owners in villages with >15 ponds were targeted, The
results of the pilot test in a single village were presented at the Fourth Asian Fisheries Forum,
Cochin in 1996.

Following positive pilot results, the model village program was expanded to cover 59
villages and over 1,600 ponds in 1996/97. Baseline surveys were conducted for each village and
pond production books were maintained for all ponds inputs where stocking, fertilisation,
feeding and harvesting details were recorded. The villages were stratified into three agro-
ecological zones and data from 19 villages were analysed.

The trial shows that the model village aquaculture is an effective extension methodology
for a development agency, such as the Department of Fisheries, which has only limited
manpower at the field level. Mean fish production increased 50% under the model village
programme. A follow-up study of the pilot model village showed that despite reduced project
staff support in the second vear, fish production continued to increase.
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POSSIBLE PREVENTION OF WHITE SPOT SYNDROME (WSS) IN
KURUMA SHRIMP, Penaeus japonicus, IN JAPAN

Toshiaki Itami', Minoru Maeda', Nobutaka Suzuki', the late Kazuo Tokushi ge?, Atsushi Nakagawa®, Oscar Hemnig',
Masakazu Kondo!, Jiraporn. Kasornchandra®, Tkuo Hirono®, Takashi Aoki®, Riichi Kusuda® and Yukinori Takahashi'
! National Fisheries University, Shimonoseki, ‘Yamaguchi, Japan .

2 Kyowa Hakko Kogyo Co. Ltd., Ube, Yemaguchi, Japan

3 Shrimp Research and Development Center, Songkla, Thailand

* Tokyo University of Fisheries, Tokyo, Japan

5 Fukuyama University, Fukuyama, Hiroshima, Japan.

Running title: Prevention of WSS in kuruma shrimp

Outbreaks of virus infection causing serious mortality to kuruma shrimp, Penaeus Jjaponicus,
have been occurring in Japan since 1993. Diseased shrimp show white spots on the carapace and -
reddish discoloration of the body. A non-occluded bacilliform virus, having a tail-like structure, was
observed under the transmission electron microscope. We designed DNA primers for white spot
syndrome virus (WSSV) and could detect the virus using the polymerase chain reaction (PCR). We
successfully detected this viral DNA in captured shrimp by 2-step PCR amplification. Ninety-one out
of 374 (24.3%) captured shrimp spawners collected in 1996 and 1997 were shown to be WSSV-
positive by 2-step PCR. The filtrate of the heart homogenate of these virns-carrying shrimp was
pathogenic to healthy kuruma shrimp by injection challenge. In order to confirm the prophylactic
efficacy of oral administration of peptidoglycan (PG), an immunostimulant derived from
Bifidobacterium thermophilum, we fed PG (0.2 mg /kg b.w./day) to kuruma shrimp for 30 days and
exposed them to WSSV by a water-borne route during that period. The average survival rate of PG-
fed shrimp was 97.6%, whereas it was only 19.0% in the control group. We then replace the PG feed
with the control diet while the challenge continued. The shrimp that had been fed PG started dying
within 20 days and final average survival rates were 7.2% 33 days after the termination of PG-
feeding. These results confirmed that oral administration of PG was effective in preventing WSS in
kuruma shrimp. WSSV was detected by 2-step PCR in PG-fed shrimp up to 60-95 days after
challenge was discontinued. This result indicated that PG should be fed for at least 2-3 months after”
challenge because the shrimp still carry the virus even if they are fed PG and survive.

KEY WORDS : Penaeid acute viremia 7 Penacid Rod-shaped DNA Virus 7 PCR ? Prevention ?
Bifidobacterium thermophilum 7 singlet oxygen ‘
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GROWTH OF TROPICAL ABALONE, Haliotis asinina Linnaeus 1752,
FED WITH DIFFERENT FORMULATED PRACTICAL DIETS

Nongvao Janena' and Padermsak Jarayabhand'?

' Aquatic Resources Research Institute, Chulalongkorn University, Bangkok 10330, Thaitand
% Angsila Marine Biological Research Station, Department of Marine Science, Faculty of Science, Chulalongkorn University,
Chon Buri 20210, Thailand

Commercial land-based farming of a tropical abalone, Haliotis asinina, is about to start in
Thailand. Former work on the use of different algal species show that a red algae, Gracilaria
tenuistipitata and G. salicornia are suitable for grow-out of this species. It is expected that natural
supply of these algae may not consistent for such a production scale in shortcoming. On the other
hand, formulated practical diets can be another alternative to feed abalone under such a production
system. Therefore, nutrition experiments on abalone formulated practical diet have been conducted fo
find out a practical diet for production of this abalone species. In this report, growth and survival
rates of, H asinina fed with various formulated practical diets were studied. Five formulated
practical diets (Table 1) were design to test effects of algae mixture (Diet 1&2), binder (Diet 1,4&5)
and amino acid supplement (Diet 2&3). Over three months period, abalone fed with diet 1 show the
best growth and survival rates whereas the Diet 3 show the slowest growth rate with the lowest
percent survival. However, only abalone fed with Diet 3 has growth rate significantly different from
the other four diets.

Table 1. Ingredients of five formulated practical diets used in this experiment.
(given as gkg’ of dry weight)

Composition Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
Fish meal 350 350 350 350 350
Soybean meal 400 400 400 400 400
Tapioca starch 150 170 170 200 200
Agar 50 50 50 - -
Amino-plus 30 30 - 30 30
Enteromorpha sp. 20 - - - -
Powder
Amino acid complex - - 30 - -
Manucol DM - - - 20 -
MANUGEL GMB - - - - 20
Total 1000 1000 1600 1000 1000

KEYWORDS: tropical abalone, Haliotis asinina, growth, nutrition, practical diets
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ESTIMATED HERITABILITIES FOR EARLY GROWTH RATE -
OF THE BLACK TIGER PRAWN, Pe.fmeus monodon, FABRICIUS

13Jarayabhand, P., *Uraiwan, S., *Klinbunga, S., *Tassanakajon, A., 5Srimukda, P., "Pattenachan, P., "Panakulchaiwit, R.,

and **Menasveta, P.

1Angsila Marine Biological Research Station, Department of Marine Science, Faculty of Science, Chulalongkorn University,
Chon Buri, 20210, THAILAND

Nationa! Aguaculture Genetics Research Institute, Department of Fisheties, Ministry of Agriculture and Cooperative,
Patum Thani, 12120, THAILAND

3 Aquatic Resources Research Institute, Chulalongkorn University, Bangkek, 10330, THAILAND

“Marine Biotechnology Research Unit, National Center for Genetic Engineering and Biotechnology,
Ministry of Science Technology and Environment, Phyathai Rd., Bangkok 10330, THAILAND

SDepartment of Biochemistry, Faculty of Science, Chulalongkorn University, Bangkok, 10330, THAILAND

éChanta Buri Coastal Aguaculture Center, Department of Fisheries, Chanta Buri, THAILAND

"Department of Fisheries Science , Faculty of Technology Agriculture, KMITL, Chalongkrung Rd.,
Bangkok, 10520, THAILAND ’

Heritabilities for growth of the Black Tiger Prawn, Penaeus monodon, were estimated at the
ages of 25 (PL15) and 65 (PL55) days by a full-sibs mating design. An artificial insemination
technique (male:female=1:1) was used to create twenty-one full-sibs families in three batches (i.e.,
batch no. 1; included 9 full-sibs, batch no. 2 included 5 full-sibs, and batch no. 3 included 7 full-sibs)
over a one month period. Growth rates measured as total length at 23 days were significantly affected
by batch, rearing conditions and full-sibs family, Effects from batch numbers and replicates were not
significant with respect to growth rate at the age of 65 days, but the effect from full-sibs families was.
At the age of 25 days, heritability for growth rate measured as total length was 0.153£0.060, whereas
the heritabilities at the age of 65 days were 0.073+0.037 for total length and 0.053+0.029 for wet
weight. Decline in the estimated heritabilites from 25 days to 65 days was parily due to a
confounding of common environmental factors in full-sibs variance at the early stage of life which
decreased as the animals got older. In any case, this experiment demonstrated a significant genetic
component controlling growth rate in the specics. Advantages and disadvantages of the method used
in this experiment for heritabiliity estimation are discussed. It was concluded that further
investigations with a better experimenal design based on a full-sibs mating design were required to
obtain better heritability estimates for growth rates of natural stocks of P. monodon in Thailand.
Finally, a high phenotypic correlation between total length and wet weight in P. monodon meant that
either total length or wet weight could be used to represent growth rate for a selective breeding
program.

. KEY WORDS ; Genetics, Penaeus monodon, growth rate, heritability, full-sibs mating design
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A DECISION MAKING SYSTEM FOR SUSTAINABLE DEVELOPMENT OF
COASTAL AQUACULTURE

Srisuda J a.rayabhand', David Evans?, Padermsak Jarayabha.nd3
! Natural Resources and Environmental Management Coordination Division
Office of Environmental Policy and Planning
2 Faculty of Architecture, Building and Planning, The University of Melbourne
* Aquatic Resources Research Institute, Chulalongkorn University, Bangkok, THAILAND

The high profit from intensive shrimp farming has driven the industry into
unsustainable development. The indiscriminate and rapid expansion of shrimp
farming has created many environmental problems, such as the destruction of
mangrove forest, salt water intrusion, conflicts with other uses, water poilution and
land abandonment. To solve these problems, the main goal of this research was to
initiate an appropriate planning approach to sustainable aquaculture. _

Two models were applied: a model for the assessment of suitability of sites
using Geographic Information Systems (GIS) together with the Analytic Hierarchy -
Process (AHP); and a model for the assessment of carrying capacity. The assessment
of site suitability deals mainly with the problems on the landward side of the coastal
zone by identifying suitable areas for shrimp farms. The carrying capacity model
deals with the problems of the seaward impacts such as water pollution in the
receiving environment. The incorporation of these two models ensures that shrimp
farming is developed in the most suitable areas available, as well as fixing the
maximum area that can be put into production without creating an adverse effect on
the receiving environment. In this way the concept of coastal zone management is
properly addressed, and sustainable coastal aquaculture can be achieved.

GIS was found to be a very useful tool for the first model. Although some GIS
packages can deal with the relative importance of factors, the incorporation of AHP
provides an effective method for dealing with complex situations involving many
factors, such as aquaculture. One of the advantage of integrating these two is the
ability to easily alter the preferences of experts to get different output maps. With the
help of GIS’s display ability, outputs maps with- weightings assigned by various
experts using AHP can be easily drawn. Therefore better decision can be made.
However, the site suitability model, using GIS in conjunction with AHP, can only
establish an arbitrary gradation of percent of total suitability weight. The carrying
capacity model, which generally determines the ability of the environment to absorb
the waste from the shrimp ponds, provided another input to the decision making
process, whereby the cut-off point could be made, supported by scientifi¢ information.

Although both models need improvements in data acquisition and further
research to improve the analysis methods, the integration of the two models provides
the basis for a greatly improved method for making decisions about development of
sustainable aquaculture in the coastal zone.
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SURVEY ON FISH HEALTH MANAGEMENT IN FRESHWATER
AQUACULTURE OF THE MEKONG DELTA OF VIETNAM

IENEY, G.# DUNG, T.T., OANH, H.T.D., JENEY, Z# AND TUAN, N.A.

Callege of Agriculture, Fisheries Departments {(CAFID), Cantho University,
Cantho, Vietnam

#Fish Culture Research Institute (HAKT), Szarvas PO Box 47, H-5541
Hungary

In frame of thé West-East-South (WES) Adquaculture Project*, implemented in the
freshwater area of the Mekong Delta of Vietnam, an intensive baseline survey has been carried out to
describe the socio-economic and eco-technological conditions of the “target environment”. More
than 360 farm households were interviewed for the characterisation of the socio-economic situation,
while the eco-technological conditions were described at more than 100 farms in Cantho and
Vinhlong provinces. Four, typical for the study area, farming systems were studied: two integrated:
AC (Aquaculture - Livestock/Poultry) or VAC (Aquaculture -Livestock/Poultry - Tree Garden/Non -
rice Crops) and AR (Rice - Fish or Rice - Shrimp}) as well as two non-integrated farming systems:
Af(aquaculture) and NF (non-fish farming systems).In conjunction with these surveys, a survey was
carried out to describe the fish pathological situation in the studied area. Most of the farmers prepare
their ponds in advance of stocking. Fish are either caught from natural waters or bought from local
hatcheries. The quality of fish is not called among the reasons for diseases and mortalities. Ponds are
prepared in advance, lime is the most commonly used chemical. On-farm prepared feed is used, with
high percent of usage of vitamin premixes. Only irregularities with macroscopic signs are recognised
as diseases: red spot disease, white spot disease, slimy disease, skin necrosis and external parasites.
Most of the farmers (75 %) referred to have disease problems, occurring mainly in the dry season. No
preventive measures are applied. Most frequently (84 %) antibiotics are used for treatment of the
diseases, in form of feeding. Lime is the other chemical applied widely. Drugs are purchased in local
“veterinary drug stores”, or in usual drugstores”, without special prescription procedure. Surprisingly
1o reference was done to the usage of the medical herbs. Seventy percent of the farmers called the
low water quality as the reason for fish diseases, accusing the pesticides used in rice fields. Diagnosis
of diseases and treatments are carried out without professional supervision, partly because the
.problematic of fish health management falls between the veterinary service (not “dealing” with fish)
and the well developed structure of the extension services (not specialised in fish diseases). The most
warning result of the parasitological and bacteriological investigations is the high percentage of the
resistant bacterial strains against the commonly applied antibiotics.

* - The WES Aquaculture Project on “Institutional upgrading for the
sustainable aquaculture development in the Mekong Delta of Vietnam” is a
trilateral cooperation to implement this development project. The project

is financed by the Netherlands Government and based at the Cantho
University in the Southern part of Vietnam. The responsible institution

for the implementation of the project is the Fish Culture Research

Tnstitute (HAKI), Szarvas, Bungary. )
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ULTRASTRUCTURE OF A MOLLICUTE ASSOCIATED WITH GUT-NODE
DISEASE OF PENAEID SHRIMP (Penaeus chinensis) AND MAJOR
ULTRAPATHOLOGIC CHANGES OF HOST CELLS

Yang Jifang
Second Institute of Oceanography, SOA

PO Box 1207
Hangzhou, P.R. China

Infection by a Mollicute occurred in midgut epithelial cells of cultured penasid shrimp (Penaeus
chinensis). Grossly, the midgut of moribund shrimp was partly swollen with 1-3 red, knob like fo sausage
shaped areas. The knob diameters were approximately 2mm and consisted of many granules. Examination by
transmission electron microscopy (TEM) revealed heavy infections of a filamentous mollicute-fike bacterium
in cytoplasm and perinuclear spaces epithelial cells. Bacterial shape varied from spherical (0.12 to 1.2um in
diameter) {o slender branched filaments of uniform diameter (approximately 0.09pum) and ranging from 025
to 14pm in length. In the perinuclear space they were generally spherical (0.12 to 0.16pm in diameter), There
were no mollicutes in the nuclear substance. Both mollicute forms possessed no cell wall and were bounded
only by a plasma membrane. Highly electron dense particles were situated on the membrane and there were
lucent vacuoles in the centre of some cells. The filamentous form branched and branch ends expanded into
spherical knobs. Some host nuclei were obviousty changed in shape. Such mollicutes are rarely reported in
crustaceans.

KEY WORDS : Penacid shrimp; Penaeus chinensis; Gut node; Mollicute; Aquaculture; Transmission
electron microscopy



93

GROWTH PATTERN OF YEARLING CRAB, Eriécheir sinensis, IN LAKE
BAO-AN, CHINA.

Gang Jin and Ahong-jie Li
Institute of Hydrobiclogy, the Chinese Academy of Sciences
Wuhan 430072, P.R. China

The propagation of Chinese mitten crab, Eriocheir sinensis, in shallow lakes with dense
submerged macrophyte has been verified to be one of the high efficient ecological fishery models in
China. Therefore, to master the laws of the crab growth is very important for the lake fishery
management,

Juvenile crabs with body weight of 0.625 geind” from Ou-jiang River, Zhejiang Province,
China, were stocked in Lake Bao-an on June 15,1996. From March 21 to October 20,1997, 14 fish-
hedges were installed in Lake Bao-an for monthly sampling, Carapace width and length(cm), and
body weight (g) were measured monthly except July when fishing was forbidden, the results are

given in Table 1.
Table 1 The monthly changes of crabs growth (meantSD)

morith female male female + male

width  length weight width length  weight width length  weight
Mar. 3934010 2074014 182410  339:042 3074040 1983£60 3364031 3.034030 191345
Apr. 3854079 3474072 2944182 3961070 3591062 326+144  390+074 3.53£0.67 30.9:164
May 4064057 367047 258:11.6 4184060 378062 3624220 413063 374057 33788
Just, 4795070 4294063 5334250 5334089 4813078 7244321 510085 4608076 6454307 '

Aug 5715088 5174081 8824347 596x121 535:103  1060:512 5842106 5268092 972544
Sep. 5002052 540041 1045222 6314063 5691057 1401#40.4 609060 5533051 12095364
Oct.  653£0.54 5944043 13554275 680055 6223047 17674321 6734056 609047 158.04361
The relationship between body weight (BW) and carapace width (CW) fitted fairly well with
. exponential equation and may be expressed as follows:
female : BW=1.918exp(0.662CW)
male: BW=2.581exp(0.607CW)
female + male: BW=Z. 273exp(0 630CW)
The relationshin between carapace width (CW) and length (CL) fitted fairly well with lmear
equation and may be expressed as follows:
female : CW=0.104+1.082CL
male 1 CW=0.059+1.121CL
female + male ; CW=0.008+1.105CL
The growth pattern of the crab body weight during Mar—Oct.,1997 fitted fairly well

with

logistic equation and may be expressed as follows:
female 1 BW=150(1+exp(3.328-0. 44ST))
male : BW=180(1+exp (4.739- 0.742T))
female + male : B‘W=165(1+e)<;p(aﬂf.2';’-0.646T))'1
KEYWORDS: Eriocheir sinensis, Carapace Width and Length, Body Weight, Growth Curve
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THE ROLE OF RECOVERY OF SUBMERGED MACROPHYTE
COMMUNITY IN LAKE FISHERY WITH HIGH BENEFIT
Gang Jin, Zhong-jie Li and Huo-quan Lin

Institute of Hydrobiology, the Chinese Academy of Sciences
Wuhan 430072, P.R.China

The recovery of submerged macrophyte community is very important to the purification of
water quality and the restoration of beautiful landscape , and also to the sustentation of the lake
fishery with high quality and high economic benefit because the fishery species with high market-
price, such as Chinese mitten crab Eriocheir sinensis H. Milne-Edwards and mandarinfish Siniperca
chuatsi (Basilewsky), do not grow well without the dense submerged macrophyte community.

By catching the herbivorous fishes (grass carp Crenopharyngodon idellus, Megalobrama
amblycephala Yih,Cyprinidae) and the omnivorous fishes (common carp Cyprinus carpio L.,
crucian carp Carassius auratus 1.) which are harmful to the submerged macrophyte growth, and
transplanting the aquatic plants (Vallisneria natans , Potamogeton macckianus , Myriophyllum
spicatum, Ceratophylium demersum) on the calm days in early spring when the water depth was 0.1-
1.0 m, the submerged macrophyte community was recovered in Lake Xiao-si-hai (area is 133.3ha)
near to the middle reach of Yangtze River, China, in 1995.

Because of the recovery of submerged macrophyte community, the traditional fishery type
which applied fertilizer to culture the plankton feeder (silver carp Hypophthalmichthys molitrix and
bighead Aristichthys nobilis ) with low market price came to an end, and began the new fishery
stocking the crab and the mandarinfish and gained the great benefit in Lake Xiao-si-hai (table 1).

Table 1 The biomass ,cover rate of submerged macrophyte in autumn and fishery type,
production and benefit in Lake Xiao-si-hai during 19881997

- submerged macrophyte fishery
year  biomass  cover rate production benefit type

(wet,g m™) (%) fish(x10%kg) crab(kg) (US$)
1988 0 0 10.2 0 2000 %y applying fertilizer
1989 0 0 14.5 0 2300 | and grass to culture
1990 0 0 15.0 0 2300 p silver carp, bighead,
1991 0 0 15.2 0 2200 and grass carp
1992 0 0 3.6 10 -1000 |
1993 12 1 3.4 60 500} recovering
1994 35 5 3.5 1646.6 15000 [ submerged macrophyte
1995 2649 70 3.0 1100.0 14000 » and stocking crab,
1996 3220 100 1.5 838.3 10000 | mandarinfish
1997 2730 100 1.5 4739.5 42000

KEYWORDS: Lake fishery, Recovery of Submerged Macrophyte, Cover Rate,
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© " MIXED SHRIMP — MANGROVE FOREST FARMING SYSTEMS IN THE
MEKONG DELTA, VIETNAM.

Daniclle Johnston', Barry Clough', Tran Thanh Xuan?, Dang Trung Tan’
! Australian Institute of Marine Science
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2 Research Institute for Aquaculture No 2

116 Nguyen Dinh Chieu St, District

Ho Chi Minh City, Vietnam

3, Minh Hai Wetland Forest Research Centre

49A Hung Vuong St

Ca Mau, Vietnam

Severe land use conflicts exist in the intertidal, mangrove dominated habitat that makes up
much of the Ca Mau provinee in southern Vietnam. Rapid and uncontrolled expansion of shrimp
aquaculture over the past 2 decades has resulted in the destruction of more than half the mangrove
forest. Although shrimp culture has provided financial benefits to the community, mangrove forests
are important as they currently supply most of the firewood and construction materials in the
provinee. To complicate the issue there has been a dramatic decline in shrimp yields over the past 5
years due to disease outbreaks and recruitment failure. A recent collaborative research study of these
mixed farming systems, funded by the Australian Centre for International Agricultural Research, was
carried out to investigate current management practices and the main factors limiting shrimp yields,
and to identify management options to improve overall farm production. This paper gives a basic
description of mixed shrimp - mangrove forest farming systems in Ca Mau province and identifies
factors limiting production. Implications for management will be outlined.
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MANIPULATION OF BACTERIAL POPULATIONS IN SHRIMP LARVAL
CULTURES FED ARTIFICIAL DIETS |

N. Misciattelli, D, A. Jones, N. Simoes, J. W, Latchford and P. Bridson.
School of Ocean Sciences , University Wales Bangor, Menai Bridge, Anglesey, N,Wales, UK.LL59 5EY.

Microencapsulated diets (MED) have been used to totally replace microalgae in penaeid
hatcheries where 5 pm filtered ocean quality seawater is used. By contrast, total algal replacement in
coastal water subject to bacterial blooms results in variable larval survival, Peraeus indicus larval
rearing trials conducted over 2 years in the UK using 5 pm filtered sea water subject to seasonal
bacterial blooms confirmed the link between high bacterial populations and poor survival on MED.
These frials also demonstrated that if a single dose of live algae (SDILA) was given at the first
protozoea (PZ1) stage, larval survival on MED was not significantly different from control larval
survival on live diet. Experiments revealed that the SDLA factor responsible for improving survival
in MED fed cultures was likely to be an algal metabolite or exudate which modified the bacteria in
the culture water, This algal metabolite was not bactericidal, but reduced or prevented swarming
behaviour in V. harveyi and other species. Further experiments demonstrated that some micro and
macro algae may produce N-Acyl- Homoserine Lactone (AHL) analogues which prevent swarming
and virulence in V. harveyi. It is suggested that these compounds may be used to control bacterial
populations in MED fed penaeid larval cultures.
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ESTIMATION OF EFFECTS OF TRANSPLANTATION OF AYU,
Plecoglossus altivelis, IN TOHOKU AREA, JAPAN
USING GENETIC MARKERS

Krittikar KARWSANGK, Takashi ASAHIDA, Ken-ichi HAYASHIZAKI and Hitoshi IDA
School of Fisheries Sciences
Kitasato University

Sanriku-cho, Kesen-gun, Iwate Prefecture 022-0101, Japan

Ay, Plecoglossus altivelis, is a commercially important fish distributed throughout Japan,
known to have two types, amphidromous and landlocked forms. Transplantations of ayu for stock
enhancement have heen heavily conducted in Japanese rivers, mainly from landlocked stock (Lake
Biwa), and recently, from hatchery and amphidromous stocks. In Tohoku area, northern part of
Japan, its effects to native population is, however, little known because lack of genetic information
of both natural and hatchery stocks in this area. The present study provides some information on
the effective allozyme markers to identify hatchery-reared fish and natural population and to
estimate effects of transplantation in Tohoku area.

As 2 hasis of stock identification, in 1995-1997, fish samples were collected from four
natural amphidromous populations including three Tohoku populations and one landlocked
population from Lake Biwa. One hatchery-reared population from Fukushima Pref., the main
source of hatchery-rared juvenile release in Tohoku area, was also sampled. Estimation of effects
of transplantation was made in two rivers in Tohoku area, Sakari R. and Hienuki R., which were
experienced repetitive transplantation from all three sources. Sakari R. carries ahundant
amphidromous ayu population, in contrast, natural amphidromous type of Hienuki R. had
collapsed due to dam constructed at lower reach of this river system in the 1970s. Genetic
variability and genetic composition in each population were examined hased on 20 loci using
electrophoresis. The contribution of transplantation from each source was estimated using
allozyme markers followed the methods of Pella and Milner (1987).

Allele frequency differences hetween amphidromous and landlocked forms were chserved
at two loci, GPI-I* and MPI*, though no significant genetic difference was detected among
natural amphidromous populations including Tohoku populations. For hatchery stock, allele
frequencies at GPI-1* and MPI* were almost same as landlocked form, but allele frequency at
MDH-1* were significantly different from hoth landlocked and amphidromous forms.

Using three allozyme markers, GPLI* MPI * and MDH-I1* composition of
amphidromous, landlocked and hatchery stocks in mixed stock was estimated. In Sakari R, this
stock was genetically similar to the natural amphidromous population nearhy and little effects of
transplantation either from hatchery or landlocked stock was estimated. However, in Hienuki R.
which has no native ayu stock, contribution of transplantation from gach source was estimated as -
ca. 25% from hatchery stock, ca. 25% frpm landlocked stock, and ca. 50% from amphidromous
stock. Estimated contribution of transplantation in this river corresponded to the numher of
transplanted juveniles from cach source.

It was suggested that it is practicahle to apply the three allozyme markers, namely GPI-
1% and MPI* for transplanted landlocked stock and amphidromous stock, and MDH-1* for
hatchery stock, to estimate the effects of ayu transplantation in Tohoku area. .

KEYWORDS: Plecoglossus altivelis, genetic markers; stock identification; ayu transplantation
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PHOSPHATIDYLCHOLINE HYDROPEROXIDES
IN ARCMATIC FiSH RED BLOOD CELL AND PLASMA

Janthira Kaewsrithong, Toshiaki Ohshima,

Hideki Ushio, Hideaki Yamanakz, and Chiaki Koizumi
Department of Food Science and Technology

Tokyo University of Fisheries

Tokyo 108-8477, JAPAN

Japanese smelt “Wakasagi” (Hypomesus franspacificus), rainbow smelt “Kyuriuo™
(Osmerus eperlanus mordax), shishamo smelt “Shishamo” (Spirinchus lanceolatus), and sweet
smelt “Ayu” (Plecoglossus altivelis), are well known in Japan as “aromatic fish”. They have strong
cucumber-like aroma. It is widely accepted that secondary oxidation products of lipids contritate
to development of off-flavor dueto formation of volatile carbonyl compounds. In the biclogical
system, however, lipoxygenase contributes to the formation of lipid hydroperoxide which further
cleave to wvartous carbonyl compounds. In this study, we determined the levels of
phosphatidylcholine (PC) hydroperoxides (HPO)of blood of several species of commercially
available marine and fresh-water fishes in order to evaluate the effects of hydroperoxide level on the
aroma of fish.

PCHPO in the extracted total lipids was determined by HPLC equipped with a normal-
phasc silica column and a diphenyl-1-pyrenylphosphine post-column fluorescence detection
system, .
The levels of PC HPO in the fish ‘Figure 1 : Levels of phosphatidylcholine hydroperoxides
plasma were almost constant between fish in several fishes plasma and red blood cell.
species and fish specimen. However, the
Japanese  striped  knifejaw  plasma 5
contained higher levels of PC HPO,
amownting to 2,167 pmol/ml. Whereas,
the aromatic fishes were also unique E 1500
because the levels of PC HPO in the g
plasma were extremely high, amounting to £ 1000 -

2167

958

between 217 and 958 pmol/ml. The % 428 413
levels of PC HPO in fish red blood cell @ 3% [T 506 146 189
(RBC) were constant in every fish species ® o LEm B Y o %
including the Japanese striped knifejaw, - .

amounting to 1.9 to 5.7 pmol/100,000 )

RBC. However, the levels of PC HPO in 2 20

RBC of the aromatic fishes such as §

Japanese smelt, rainbow smelt, shishamo 15 +

smelt, and sweet smelt, were much higher %

than in other fishes. It amounted to glo —

between 8.9 and 20.2 pmol/100,000 RBC. o

The feeding of oxidized oils to the sweet 8 S 19

smelt did not affect the levels of PCHPO 3 0

in the plasma and RBC. These results
suggested that accumulation of PC HPO in
the aromatic fish tissues could be dueto the
contribution of high activity of
endogenous lipoxygenase.

flatfish [ .

amberjack
Jpo striped knifgjaw

sweet smelt

© rainbow trount o ;
rainkow sielt
shishamo smelt

Key words : Lipid hydroperoxide, Fish, Blood, Aroma
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VIRUS ISOLATION FROM EPIZOOTIC ULCERATIVE
SYNDROME-DISEASED FISHES

Somkiat Kanchanakhan, Umatai Saduakdee and Sopa Areerat
Aquatic Animal Health Research Institute,

Department of Fisheries,

Chatuchak, Bangkok 10900, Thailand

Epizootic Ulcerative Syndrome (EUS) is a seasonal and widely spread ulcerative disease condition of
fresh and brackisti-water fisbes in Asia caused by a complex of etiological agents. Viral agents bave
been found to be associated with EUS but the role of viruses in the complex etiology has still to be
identified as very low number of viruses were isolated fror the diseased specimens. Further virology
examinations were, therefore, conducted in this study. Virus isolations were achieved from 3
epizootics in Thailand. In .1993-1994 epizoctic, 9 rhabdoviruses were successfully isolated from
EUS-diseased snakehead fish and three-spot gourami. Other 9 rhabdoviruses were also isolated from
11 tissue extracts of affected snakehead fisb collected in the 1995-1996 outbreak. Other 2 virus
isolates were obtained from affected giant gourami and climbing perch in the 1996-1997 outbreak.
These viruses were isolated only from the samples that collected during the early period of the
outbreaks. The tissue samples collected from moribund fish, processed and inoculated on to cell
culture within a few days gave best virus isolation results. Virus isolation from the samples collected
after the early period of the EUS from Thailand and Pakistan gave no cytopathic effect on the bost
celle. BF-2 cells seemed to be the best cell line for virus isolation in this study followed by SSN-1
and HCK lines while no virus could be obtained using the EPC and BB lines. The results ofthis study
suggest that the viruses, especially rhabdovirus, are readily isolated from diseased fishes during the
early period or first two weeks of the outbreak and that they may have a significant role in a complex
of etiological agents of EUS. '

KEYWORDS: EUS, Epizootic ulcerative syndrome, Fish, Virus
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IMMUNOSTIMULATION OF SHRIMP THROUGH ORAL
ADMINISTRATION OF VIBRIO BACTERIN AND YEAST GLUCAN

Devaraja, T.N., Otta, S.K., Shubha, G., Indrani Karunasagar', P.Tauro and Iddya Karunasagar

Department of Fishery Microbiology, University of Agricultural Sciences, College of Fisheries, Mangalore - 575 002, India.
'e-mail: mircen @giasbg01.vsnl.net.in

Tel : 0824 436384/439256.

Fax : 0824 436384/438366.

The effect of oral administration of Vibrio bacterin and yeast glucan to black tiger shrimp,
Penacus monodon was studied. Vibriocidal activity was detectable in hemolymph and hemocyte
lysate. The activity peaked at 48 h post treatment but persisted to 72 h. Generation of reactive oxXygen
species in hemocytes could be detected by nitroblue tetrazolium (NBT) assay. Enhanced phenol
oxidase activity was observed in hemocytes of treated shrimp., When a combination of bacterin and
glucan was administered, the response was much higher compared to individual treatments. The
results suggest that immunostimulation of shrimp can be achieved through oral administration of a
combination of Vibrio bacterin and yeast glucan.

KEY WORDS: Immunostimulants. Penaeus monodon. Vibrio bacterin. glucan.
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PRIMARY SHRIMP CELL CULTURE: APPLICATION FOR STUDYING
THE WHITE SPOT VIRUS (WSV)

1. Kasornchandra' , R. Khongpradit! and S. Boonyaratpalin®
'Marine Shrimp Research and Development Center, Pawong, Muang, Songkhla 90100 Thailand.
*Department of Fisheries, Chatuchark, Bangkok 10900 Thailand.

Primary shrimp cell culture from lymphoid organs of Peneaus monodon was successfully developed
in our laboratory. Minced tissues of lymphiod organs were seeded and cultured in 2x Licbovitz-15
supplemented with 15% fetal bovine serum, 10% shrimp meat extract, and a salt mixture, with an
osmolarity of 710-730 mmol/kg. Plates were then incubated at 28°C until 70-80% cell monolayers
were formed, Even though these primary Iymphoid cell cultures could not be subcultured, they
proved to be useful for studying shrimp viruses which could induce unequivocal cytopathology in
them. Cytopathic effect (CPE) induced by white spot syndrome virus (WSSV) showed characteristics
of cell roundmg, detachment and Iysis. Quantitative analysis of WSSV infected P. monodon was
determined usmg primary lymphoid cell systems. Among those tissues and organs observed, cuticular
epidermis gave the highest titer of 10%% TCIDsml, while the hepatopancreas gave the lowest titer of
10*° TCIDsy/ml. (Table 1). Pathogenesis of shrimp viral infections and the relative virulence of

WSSV infecting various species of crustaceans were also examined using this primary shrimp cell
culture system.

Tissue/organ TCIDs¢/ml
Cuticular 0%
cpidormis

Gills 1077
Hemolymph 107
Lymphoid organ 1072
Poriopods 1089
Eye-Stalk 105
Muscle 10°#
Heart 10°°
Hepulopancreas 10*°

Table 1. Titer of YHV recovery
from selected tissues and organs of
experimentally infected P. monodon

KEY WORDS : Primary shrimp cell culture ; White spot virus (WSV); P. monodon
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GROWTH RESPONSE OF THE GIANT FRESHWATER PRAWN,
Macrobrachium rosenbergii TO FEED ADDITIVE, NUTRIPRO-AQUA

P. Keshavanath and K.E. Jayaram
College of Fisheries :
University of Agricultural Sciences
Mangalore - 575 002

INDIA

A soya based growth promoter, Nutripro-aqua, was incorporated at graded levels of 2.5, 5.0
and 7.5% into a fish meal based pelleted diet (35% protein) and fed to prawn post-larvae (Avg. wt. 4.0
g) for 135 days at 5% body weight. Treated prawn exhibited significantly higher growth in all the
treatments, the final average weights being 24.76 g, 27.46 g and 34.23 g as against 21 g of the control.
The best SGR (1.589), PER (0.896), FCE (32.32) and net production (855.83 g) were obtained with

7.5% Nutripro-aqua, Muscle composition and RNA/DNA ratios reflected the growth trend. The test .

diets affected protein deposition and resulted in lipid depletion in the muscle; also they enhanced the
digestive enzyme activity. The results indicate that Nutripro-aqua significantly improves growth in
Macrobrachium rosenbergil.

KEY WORDS : Nutripro-aqua, Macrobrachium rosenbergii; growth; muscle composition.
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GENETIC VARIATION, POPULATION DIFFERENTIATION AND
GENE FLOW OF THE GIANT TIGER SHRIMP (Penaeus monodon)
INFERRED FROM MTDNA-RFLP DATA

Sirawut Kl'mbungﬂ.l*, David I. Penmanz, Brendan J. McAndrewz, Anchalee Tassanakagonz' and Padermsak J arayabhand4=5

IMarine Biotechnology Research Unit, National Center for Genetic Engineering and Biotechnology,
National Science and Development Agency, Bangkok, 10400, Thailand

2institute of Aquacultare, University of Stirling, Stirling, FK9 4L.A, UK
3Department of Biochemistry, Faculty of Sclence, Chulalongkorn University, Bangkok, 10330, Thailand
4Aquatic Resources Research Institute, Chulatongkorn University, Bangkok, 10330, Thailand

5 Angsila Marine Biological Research Station, Department of Marine Science, Chulalongkorn University,
Chouburi, 20210, Thailand

Genetic diversity, population differentiation, and gene flow level of Penaeus Monodon were
examined using restriction analysis of the entire mitochondrial DNA of two hundred and six
individuals collected from 10 geographic locales (Dungun, Kedah, Lamu, Lingayen, Medan, North
Java, South Java, Satun, Surat and Trat) using 5 restriction endonucleases (Bam HI, Sac I, Eco RV,
Pvu 11 and Hind 111). Nineteen composite haplotypes generated from twenty-two restriction profiles
were observed from all investigated individuals. The mitochondrial genome size of P. monodon was
estimated to be 15.858 ? 0.138. The average haplotype diversity of £. monodon mtDNA was 0.537 7
0.006. The average nucleotide diversity within and between samples were 3.341 7 0.001% and 4.676
? 0.000%, respectively whereas the average nucleotide divergence between all pairs of samples was
1.335 7 0.000%. The overall gene flow level was 2.6 female migrants per generation whereas at the
microgeographic level (within the Southeast Asian region), the level of gene flow was greater (4.6
female migrants). Based on analysis of geographic heterogeneity, phylogenetic reconstruction and the
variance of allele frequencies among samples, the wild P. monodon samples in Southeast Asia could
be allocated to 3 different stocks: A (Trat, Surat, Dungun, North and South Java from the east of the
Malaysian peninsula), B (Kedah Medan and Satun from the Andaman Sea), and C (Lingayen from
the Philippines). Additionally, P. monodon from Lamu (Kenya) should be recognised as a different
stock from those of the Southeast Asia. '
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HARVEST RESERVES IN INDONESIAN RIVER FISHERIES

Sonny Koeshendrajena’, Daniel D. Hoggarth?

! Central Research Institute for Fisheries indonesia
Jalan XS Tubun, Petamburan VI PO Box 6650 Slipi
Jakarta 11410A, Indonesi

% Marine Resource Assessment Group (MRAG) Ltd.
41 Prince’s gate, London, SW7 2QA, UK

This paper introduces a new project based in Indonesia entitled ‘Selection Criteria and Co-
Management Guidelines for Harvest Reserves in Tropical River Fisheries’. The project started in November
1997, and is funded by tbe UK Department for International Development (DFID). It will identify ecological
and institutional criferia for the selection and beneficial use of harvest reserves in fropical, artisanal river
fisheries; and develop guidelines for their co-management. In this study, the term ‘harvest reserve’ is used o
mean a spatially defined area of water, managed with any specified set of technical regulations, intended to
sustain or increase the potential fish yield available from existing, natural fish stocks, for the benefit of fishers.

Project activities are divided into the following five main phases: (1) an inception and legal workshop, (2) a
regional reserve survey (RRS) (reserve identification and fieldwork planning), (3) a moniforing programme
{biological, socio-economic and institutional surveys), (4) analysis of reserve benefits (estimation of reserve
benefits, and their causes), and (5) dissemination and training (preparation and presentafion of guidelines).
This paper describes the resulis of the first two phases.

The RRS identified 22 existing harvest reserves in three study provinces: West Kalimantan, Jambi and
South Sumatra. In West Kalimantan, ‘community reserves’ were used by at least three of the forty fishing
“villages in the Danau Sentarum Wildlife Reserve (DSWR) to maintain their own local fish stocks. These
reserves appeared io be effectively managed by strong, traditional institutions limiting certain gears or certain
seasons, and local fish stocks still comprised many large, valuable fish specics, compared to some other
villages without reserves. In both Jambi and South Sumatra, reserves were more often imposed ‘top-down’
by Provincial Fisheries Services (PFS), and intended to give benefits to the catchment as a whole. The
regulations for these reserves usually prevented all fishing activities for the whole year, and were sometimes
enforced by local guards. Both Jambi and South Sumatra PFS have plans for developing many more river
reserves in the near future. During the RRS, a reserve categorisation system was developed, by which the
identified reserves were classified according fo their {a) intended beneficiaries (local or catchment), (b)
catchment position (upland or floodplain), (c) habitat type (river section or lake), (d) management agencies
(set up / managed mainly by government or by community), and (e) management regulations (3 catepories of
partial reserves or full reserves). Eleven reserves, representing the main combinations of these categories, have
been selected for further study in the project’s monitoring programme.

KEYWORDS: Harvest reserves, Indonesia, rivers, inland fisheries management, co-management
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ASSESSING MANAGEMENT OPTIONS FOR THE INLAND FISHERY .
RESOURCE IN SOUTH SUMATRA, INDONESIA:
A BIOECONOMIC APPROACH

Sonny Koeshendrajana

Centra! Research Institute for Fisheries indonesia
Jalan K$ Tubun, Petamburan VI PO Box 6650 Slipi
Jakarta 11410A, Indonesia

The issue of better management for the inland tropical fishery has become one of the major problems
for the society under study. For the decision-makers, the question of to whom to assign property rights is
difficult because it involves an assessment of who can use the resource in the best interests of society.
Practically, a major problem confronting management policies  is determination of the type and level of control
which should be applied to fisheries in order to achieve objectives of maintaining the flow of benefits derived
from the fishery and improving the productivity of the resource on a sustainable basis. To deal with those
issues, one of the possible approach ‘is to formulate an appropriate management strategies for the resource
through developing a mode! which enables to combine biological and economic aspect of the fishery. This
. approach was widely defined as a bioeconomic approach, With the model, the fishery can be evaluated in terms
of the potential applicability of the model in measuring economic benefits is discussed.

Surplus production models developed by Schacfer (1954) and Fox (1970) are used. The biological
model for the inland fishery was begun with the assumption of zero rate of change in biomass all year and of
an exact index of relative abundance. Economic models were developed by describing costs-returns of the
fishing. Based on the incorporated biological and economic models, the current fishery management is
evaluated and possible economic benefits are assessed. Further, a possible direction for better management
option can be assessed.

KEYWORDS : Resource economics, Bioeconomic and Inland fishery managément
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POLYCULTURE OF CARPS WITH MOLA (AMBLYPHARYNGODON MOLA),
CHELA (CHELA CACHIUS) AND PUNTI (PUNTIUS SOPHORE) UNDER
SEMI-INTENSIVE SYSTEM '

A. H. M. Kohinoor, M. A. Wahab and S. H. Thilsted!
Department of Fisheries Management

Bangladesh Agricultural University
Mymnsingh-2202

BANGLADESH.

The role of small indigenous fish species (SIS) is very important in Bangladesh. These fishes provide
food, nutrition, subsistence and supplemental income to the great majority of the people of the country -
particularly the poor and disadvantaged. Small fish are generally considered to those which grow to a
length of approximately 25 cm at maturity. Until recently, nobody has given any thought on the
possibilities of bringing these under culture with Indian major carps. So, an experiment was carried out
during Tune to November 1997 at the pond complex of Fisheries Faculty of Bangladesh Agricultural
University, Mymensingh, Bangladesh, Five treatments were tried in this experiment. The stocking
density of Indian major carps (Labeo rohita, Catla catla and Cirrhinus mrigala) and small indigenous
fish species (dmblypharyngodon mola, Chela cachius and Puntius sophore) were 7,500 and 50,000
fish/ha, respectively. Indian major carps, rohu (L. rohita), catla (C. catla) and mrigal (C. mrigala) were
stocked in all the treatments and in addition, small indigenous fish species mola (4. mola), punti (P.
sophore), and chela (C. cachius) and separately, all together were stocked in Treatments-IL, III, IV and
V, respectively. Supplementary feed such as rice bran (60%) and mustard oil cake (40%) were given
daily at 3% to the total fish biomass. Cow manure was applied to the ponds at the rate of 1,000 kg/ha at
fortnightly intervals. After six months of experiment, the production of carps and small indigenous fish
in Treatments-I, II, IIL, IV and V were 1,870, 2,012, 2,103, 2,001 and 2,017 kg/ha, respectively. The
overall best production (2,103 kg) and economic return {Tk.50,746 or $1127) was obtained in
treatment-III. The study revealed that the small and shallow water bodies may generously be used for
small indigenous fish culture and also indicates the feasibility of attaining a good production of the
same along with Indian major carps.

! Research Department of Human Nutrition, The Royal Veterinary
and Agricultural University, Copenhagen, Denmark.
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EFFECTS OF VITAMIN C ON THE IMPROVEMENT OF AYU,
Plecoglossus altivelis SEEDLINGS QUALITY

3. Koshio', Y. Sakakura?, Y. Tida®, X. Tsukamoto®, S. Teshima', M. Ishikawa' and T. Kida*

'Faculty of Fisheries, Kagoshima University, Kagoshima, 890 Japan
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Several parameters were investigated to determine the effects of vitamin C on The
improvement of ayu juvenile quality for the restocking. The dry pellets with 4 contents of L-
Ascorby1-2-phosphate-Mg (APM) such as free, 40, 360, and 1080 ppm were formulated and fed to

400 juveniles (mean BW:3.0 g) per treatment with .

duplicate tanks (300 liter round type). Test diets
were given to juveniles 10 times a day .at 11°C
water temperature for 30 days. After the growth
trial, 10 to 20 juveniles from each treatment group
were selected for the test of schooling behavior.
The schooling behavior such as schooling rate,
swimming activity and individual distance were
observed using the video and analyzed by the
computer graphic system. Meantime, the rearing
trial was continued up to the day 130 and the
behavior pattern was also monitored as mentioned
abave. :

The survival was very good and there was
no deficiency sign of vitamin C in all groups
during both 30- and 130-day trials. There was no
effect of APM intake on growth of fish but the
accumulation of ascorbic acid in liver and brain
increased with increased APM intake. The
schooling rate was highest in fish fed a dist
containing 360 ppm APM in 30-day trial. In 130-
day trial, the aggressive behavior was the highest in
fish fed a diet containing 360 ppm APM and the
schooling rates were higher in fish fed a diet
containing more than 360 ppm than those fed diets
containing no vitamin C or 40 ppm. APM. We can
conclude that the seeding guality will be improved
by controlling dietary vitamin C contents.
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TISSUE DISTRIBUTION OF WHITE SPOT SYNDROME VIRUS (WSSV) IN
SHRIMP AND CRABS

Guang-Hsiung Kou, Shac-En Peng, Ya-Lin Chiu and Chu-Fang Lo
Department of Zoology

National Taiwan University

Taipei, Taiwan, ROC

White spot syndrome virus (WSSV) is the causative agent of a disease which has been
causing mass mortalities of cultured shrimp and crab. In this study, polymerase chain reaction (PCR)
was used to examine various sites for virus multiplication, in order to identify the pattern of tissue
distribution of WSSV infection in shrimp and crabs. Tested specimens were divided into three groups
based on WSSV PCR results. Group I comprised specimens whose tissues were all 2-step WSSV
PCR negative; Group II comprlsed lightly infected specimens which had at least some tissues positive
after re-amplification; Group I comprised heavily infected specimens whose tissues tested mostly 1-
step WSSV PCR positive. In very lightly infected specimens (Group 1), WSSV was particularly
prevalent m gills, followed in order of decreasing prevalence by hemolymph, abdominal muscle,
stomach, pleopods, heart, midgut, integument, pereiopods, eyestalk and the hepatopancreas. (This
order, which is based on a larger sample size, is slightly different to the order reported in our previous
paper). Also, because of a problem with false negatives, WSSV is likely to be more prevalent in the
eyestalk than its position in this list would imply. WSSV tissue distribution in crabs, Charybdis
feriatus, Charybdis natator, Portunus pelagicus, and Portunus sanguinolentus, was also investigated.
Almost all the tested tissues or organs of the heavily infected crabs (Group I} were one-step PCR
positive, while tissues or organs of the lightly infected crabs were positive only after re-amplification.
In lightly infected specimens the prevalence of WSSV was particularly high in the gill, pereiopod and
hemolymph, followed in order of decreasing prevalence by the stomach, eyestalk, maxilliped, heart,
integument, reproductive organs, midgut, abdominal muscle, nervous tissue and the hepatopancreas.
We therefore suggest that when non-destructive testing is desirable for screening asymptomatic
carrier brooders, the best sources for PCR template preparation would be [a small piece of] the gills
or [a small aliquot of ] the hemolymph. There is also some evidence to suggest that an ablated
eyestalk might also be a good alternative, provided that the compound eye is removed before use.

KEY WORDS : WSSV in shrimp and crabs; Tissue distributiqn; PCR
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TRICKLE DOWN SYSTEM OF AQUACULTURE EXTENSION
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Fisheries and aquaculture assume unique status i the socio-cultural and economic life of Bangladesh.
Vast fisheries resources, suitable range of water temperature, nutrient rich soil and water and availability of
fast growing cultivable species of fish including Asiatic major carps offer most ideal environment for
aquaculture. Further, the country has a long tradition of culture of native carps in small family ponds. In
addition to the community village ponds almost all homesteads in Bangladesh own a small to medium size
pond. There are over 1.48 million undrainable multi-purpose ponds in the country covering a total waler area
of about 0.48 million ha. Unaware of the recent advancements in the field of aquaculture, majority of the
households followed the traditional culture practice with low levels of production ranging between 0.6 to 1.1
ton/ha/yr. Duc to weakness in the extension services this massive and more or less uniformly distributed °
potential resource across the rural Bangladesh remained largely underutilized.

The FAO / UNDP project “Institutional Strengthening in the Fisheries Sector”. BDG/87/005 between
1990 and 1993 developed and successfully demonstrated, though on a limited scale, the viability of a
technology transfer system known as “Trickle Down System” (TDS) and recommended the strengthemng and
istitutionalizmg of the aquaculture  extension services under the Department of Fisheries (DOF).
Subseguently, the FAO project “Strengthening Pond Fish Culture Extension” demonstrated the application of
TDS of aquaculture extension on a pilot scale in 52 out of 64 districts of the country during 1994-96. The
project demonstrated the efficiency and effectivencss of this participatory extension approach and organized
over 850 fish culture demonstrations in fanuers’ ponds and through the farmers themselves. The average fish
production in demonstration ponds increased to over 4.1 ton/ha/yr.

Briefly, the TDS approach of agquaculture extension involves a bottom-up participatory planning of
extension programme and a horizontal spread of knowledge and skills of improved culture technology. TDS
ensures an active flow of information from the Result Demonstration Farmers (RDFs) to the Fellow Fish
Farmers (FFs) by involving both categories of participating farmers in the extension programme. To start
with, an aguaculturists group is organized at the village level and by employing the Rapid Rural Appraisal
(RRA) technique, a broad based participatory assessment is made about the size and type of aquaculture
resources, local availability of essential inputs, status of farming practices, local farming skill, ability to
‘mobilize the extraneous inputs, constraints etc. Tn the background of such information and with due
considerations to the existing socio-economic environment, needs and problems of the local communities,
appropriate alternative technology packages are suggested. Once the interest is visible, RDFs are selected
with the consent of the community to take up the appropriate culture technology for trial. Adequate extension
support are extended to the RDFs throngh periodical home / pond visits to conduct the demonstration of the
selected aguaculture technologies in their ponds. Once the crop attains the presentable stage they are
encouraged and assisted to organize practical training for their Fellow Farmers (FFs) by demonstrating the
various steps of culture technology and displaying the crop. The role of the RDFs is constantly highlighted
and appreciated that helps in raising his / her status in the community and taken up as valuable incentive.
RDFs are thus grommed as voluntafy extension workers who work on behalf of the Department of Fisheries.
This inspires the RDF to take more interest in propagating the aquacutture technology in the surroundings. In
the subsequent cropping cycles some of the FFs come forward to take up similar demonstrations and gradnate
to become RDFs and in turn involve other farmers as FFs. This chain of events goes on in the farming
community,

The approach has helped in developing an “extension” culture among the senior as well as field staff
of the DOF and institutionalizing the aguaculture extension system under the DOF. The encouraging results
prompted the Government to launch a nation wide project on aquaculture extension based on TDS approach
through its own funding since 1997.

The paper traces the sequence of development and gradual refinement of the TDS approach through
limited to pilot scale and finally its nation wide application. '
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Recently, in the nearest Asia, including Cina, North Korea, Respublic of Korea, Japan and Russia,
the biggest fishering reagon in the world was formed.

Its share in the world catches and consumptions of the fishery products is more then 40% (Table
1). In this connection, the canges in the NEA countries fishery complexes will inevitably influence on
world fisheries at large.

The international regulation of the fishery in the NEA region is realized under the 10
intergovermental agrements. The Russia is participating in 7 agrements including 3 agrements with
Japan and 2 with China.

Table 1. The ammount of fish catches and oter organizms by members of NEA and their share in
world catces in 90 th

Year China |Japan |Russia | South North | Total
: Korea Korea
Catches 1993 17.6 8.1 4.5 " 2.6 1.7 34.5
(in min. Tonns) 1996 28.0 7.0 4.6 3.5 1.0 441
Share in 1993 17.4 8.0 4.0 2.6 1.7 33.7
world catces ( %) 1996 26.4 6.6 4.3 3.3 0.9 41.5

In 1996 - 1997 the big changes of international legal regime of fishery occured. Japan, Rossia and
China ratificated a convention on the low of the sea in 1996, The Russia did it in 1997.

As a result the necessity to revise the fishery agreements between Japan and Russia, Japan and
China. Japan after Russia implemented the total allowable catch (TAC sistem) in 1997. We may
forecast the further aggravation of the competition for the rights of the acces to use the life resources in
. the North West Pacific.

In 200 miles zone of Russia the most substantial fishery resources are concentrated. And Russia in
interests of sustainable fishery in North West Pacific. granted the part of life resources of its zone to
fishermen of thé neighbour countries in exchange of their leaving the open parts of Bering sea and Sea
of Okhotsk.

So the largest scale of international fishery takes place in Russian waters in the Far East (about
. 300 thousand tons of annually sheared quotes).

The NEA coastal states joining to Convention on the Law of the Sea distabilised the situation
arround the marine live resourses uses, so far as marine boundaries delimitation problem has not
solved yet becouse of dispute islands contcoversy (Senkaku - Dyaoyui in East China sea, Takeshnna -
Tokto in the sea of Japan and South Kurils islands in the Pacific).

How ever NEA the fishery problems as a rule are sold in more fast then the problems of the
political settlmentt. The sumples of Russia - Japan agreement on Laminaria catching near Signainiy
Island { 1981), Russia - Japan agreement of the Japanes fisheries near South Kurils ( 1998) and ]apan
- China agreement on fishery (1997) may illustrate it.

KEY WORDS: Fishery, Agreements, Resources.
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'COMMUNITY STRUCTURE AND SEASONAL SUCCESSION OF
MACROBENTHOS ARRANGED WITH FEEDING TYPE IN THALE SAP
SONGKHLA (OUTER SONGKHLA LAKE)

Ren Kuwabara Saowapa Angsupanich and Kaoru Yamanaka

Faculty of Bio-Industry, Faculty of Natural Resources, Faculty of Bio-Industry,

Tokyo University of A griculture, Prince of Songkla University, Tokyo University of Agriculture,
Abashiri, Hokkaido, 099-2422, Hat Y ai, Songkhla, 90110, Abashiri, Hokkaido, 099-2422,
Japan Thailand Japan

Our research of macrobenthos in Thale Sap

Songkhla during November 1991 and October 1993 o AAAREAREAREEREAREENEE
produced an exhibition of the distribution pattern and H
basic data contributable to discussion of the aquatic 3
ecosystem(Angsupanich and Kuwabara, 19935, Kuwa- H
bara and Angsupanich, 1995). But comprising of fé 0
food web from the results, which is necessary to build 2
up the total energy flow, has been remaining without g
analysis. P Y/ WSS Y ARSI
A trial to rearange numerical density of ROTFHA NI AATAND IERAn g aEenn

obtained species to grouping of feeding types is Fig. 1 Rainfall in Songkhia Province during 1991-1993.
considered to be useful to confirm a part of the food-,
chain system. Each species was applied to the groups, O —
such as suspension feeder, deposit feeder, detritus ‘ [ : i
feeder(deposit-suspension feeder), carnivore or omni- g e
.yore, grazer, and unknown group, by conformation 1’;5; oo
and presumption to same genus or relative taxonomic 3
groups from literature mentioned to feeding habit of 3 emo
benthic animals. g

* As the results, seasonal changes in numerical < e
density of each lumped feeding type showed good o T e e
relationship to that of monthly rainfall, one of major = S e , o

. . . Fig. 2 Seasonal changes in numerical dexsity of two feeding groups
environmental factors to subject population of macro- of macrobenthos in the lake area of Thate Sap Songkhla close
benthos commnnity, which decreases salinity and by Pak Raw'r canal connecting with the central lake, Thale Luang.
transports inorganic and organic suspensions o : -
sediment surface as the habitat of macrobenthos for as0 T TR T T T
the food source. Fluctuation of monthly rainfall in 3
studied period(Fig. 1} led correspondence to changes 3 asme
in numerical density of detritus feeder and deposit  F ame
feeder groups as next; 1) the former was high at two g \a50
month after the highest rainfail in 19%1(Fig. 2) in the § oo
Jake area close by Pak Raw canal transporting a large i
amount of suspending matter from the central lake, .

: . 1 [J_J_L_l__l_]_l_—l—-l—L-—‘—‘—-‘—L—-l
ThaleLuang, Suggestmg effectoffoodsupplytothls ° !;IDJFMAMJN;!ASQNDJFM Aufg“iAaonu

group; 2) the latter had a peak at midst of the light  Fig.3. Seasonal changes in numerical density of two feeding groups
rainy period in summer just before the highest rainfall ‘;r “*;“""ﬁ;‘f hos i the southwestor cosst waiers of Thae

& ap aongRnla.
in 1992(Fig.3) in the southwestern coast waters of .
studied lake, Thale Sap Songkhla which means the shatlower zone would be suitable to growth of

deposit feeders in stable condition from environmental impacts, mostly of water movement

KEYWORDS : Macrobenthos; Songkhla Lake; Feeding type; Rainfall,
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REPRODUCTION AND GROWTH OF CUTLASSFISHES, Trickinrus spp.
FROM THE SOUTH CHINA SEA

K. Y. Kwok and I-H. Ni
Department of Biology, The Hong Kong University of Science & Technology, Hong Kong

Cutlassfish, Trichiurus lepturus Linnaeus 1758, is found throughout tropical and temperate
waters of the world. About 80% of the world production are landed by China and it is also the most
important commercial marine fish species of China in terms of weight. Cutlassfish is caught from all
Chinese waters, from the Bo Hai, tho Yellow Sea, and the Fast China Sea to the South China Sea.
Many studies have been done to reveal the age, growth and repreduction of 7 lepturus, however, no
study has been conducted on the South China Sea’s population(s). Furthermore, recent studies had
shown that in the South China Sea there are three species — T! lepturus, I, nanhaiensis and T, brevis —
instead of one — I' lepturus — as in the northern seas of China. The aim of this study is to investigate
the growth and reproduction of the cutlassfishes from the South China Sea. In a 12-month (Dec,
1996 to Nov. 1997) sampling period, 1495 specimens were collected from Hong Kong coastal waters
of which two species — T. lepturus, T. nanhaiensis — were identified.

Ages were estimated using sagittal otolith transverse sections and opaque growth rings were
validated to have formed once per year during February. Preanal length (PL) and age (t) were fitted
with the von Bertalanffy growth model by non-linear regression, resulting in:

PL (mm) = 589 {l-e["ﬂ'ms(””sz)]} (7. lepturus)

PL (mm) = 602 {1-l0-207+2040] (T, nanhaiensis)
The growth curves of the two species were significantly different (ANCOVA, Fpioes = 78.81, P
<0.001). Otolith weight showed a lincar relationship with the age, which accounted for about 72%
and 76% of the variation in age for T lepturus and T, nanhaiensis respectively, comparable with the
von Bertalanffy growth models in preanal length. Otolith weight provided a more precise estimate of
age than preanal length for older fish.

Spawning period and reproductive cycle were studied by checking the temporal profile of
Relative Gonadal Index/Gonosomatic Index and by examining the ovaries macroscopically and whole
oocytes microscopically. All three methods provided similar results: the spawning period of T
lepturus and T. nanhatensis were March to June and April to August respectively. The mean preanal
length at sexual maturity of T. lepturus and T. nanhaiensis females were 255 mm and 282 mm
respectively. The sex ratios of both species were proven to be significantly different from 1:1 among,
different sampling months, different ages and size ranges. :
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ECOLOGICAL IMPACT OF VARIOUS FISHING METHODS: A REVIEW

Kai yin Kwok and I-H. Ni
Department of Biolegy, The Hong Kong University of Science & Technology, Hong Kong

All fishing methods inevitably induce some adverse impacts on the ecosystem; ranging from
very rigorous and obvious effects like poisoning of live reef fish and incidental killing of cetaceans
by driftnet to rather subtle results like ecological shift induced by the discarding of bycatch and the
effects of fishing on genetic resources of aquatic organisms. In term of the persistence of the impact;
it ranges from long lasting consequence like regeneration of dynamited coral reefs to insignificant
ruts on the sandy bottom brought about by light trawling gear which may smooth over with each tide.
This paper attempts to review the possible detrimental ecological effects of some common fishing
practices including bottom trawling, purse seining, longlining, driftet fishing, fingerling collection,
cyanide fishing, dynamite fishing, and bivalves harvesting. Besides, certain issues associated with
commercial fishing like bycatch, lost gear and upset of the balance of ecosystem are also discussed.
Furthermore, relevant cessation and mitigation methods including technological advance,
management measures, economic forces and national and international legislation are provided in this
. -paper. The effectiveness of those methods and measures are in turn dependent on the participation of
community and fishing industry, international co-operation and effective enforcement. In future,
fishery should be managed and developed within the context of precautionary principle, adaptive
management strategy and ecologically sustainable development.

KEYWORDS : Fishing impact, Ecosystem, Destructive fishing, Bycatch, Mitigation methods
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EXPERIMENTAL TRAWL SURVEY CATCHES: INITIAL EVIDENCE OF
DIFFERENTIAL FISHING INTENSITIES?

Lualhati Q Lachica

Marine Science Institute
University of the Philippines
Diliman, Quezon City

1101 Philippines

Two exploratory trawl-fishing surveys were conducted under the Resource and Ecological
- Assessment (REA) of Ragay Gulf, Philippines (Cruise #1 in July 1994 and Cruise #2 in January 1995).
The surveys attempted to explain the emergent patterns of distribution of fish catch and the factors that
influenced the variability of the catch of the traw] fisheries within the Gulf, ,

The initial analysis of the biomass of the different stations was observed to be generally greater
in the northern sector (less exposed) than in the southern sector (exposed). Consequently, biomass was
observed to be greater during southwesterly winds (July) than northeasterly winds (January).

Exploratory data analysis (EDA) of the 38 most commonly occurring and abundant species in the
traw] catch revealed the same pattern of distribution. Clustering and ordination techniques were used to
determine distribution patterns of the trawl catch. Two major groups were identified based on the
prevailing circulation pattern (i.e., north and south sectors). The intensity of the traw] fishing activities in
the northern sector provided a proposed classification of the Gulf into “highly fished” and “less fished”
areas, The effect of the trawl fishery in the “highly fished" area was evident in high estimate of mortality
coefficients and exploitation ratio. Seasonal variation was pronounced, in contrast to the results of
Federizon (1992). Station associations based on Carnonical Correspondence Analysis (CCA) showed that
direction of current and phytoplankton density had a strong influence in the observed differentiation of
the fish communities in the Gulf.

KEY WORDS: Experimental trawl-fishing; Fish distribution
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WILL MICROBIAL MANIPULATION SUSTAIN THE ECOLOGICAL
BALANCE IN SHRIMP (Penaeus monodor) HATCHERIES?

C.R. Lavilla-Pitogo, L.J. Albright* and M.G. Paner

Fish Health Section, Aquaculture Department, Southeast Asian Fisheries Development Center, Tigbauan 5021, Ioilo,
Philippines (e-mail: celiap@seafdec.org.ph)

#Department of Biclogical Sciences, Simon Fraser University, Burnaby, British Columbia, Canada

A shift in preferred methods employed to contain bacterial diseases in the hatchery phase of
shrimp culture has resulted largely from the unsuccessful control by and deleterious effects of
chemotherapy. Manipulation of hatchery microbial ecology has gained popularity, but for successful
implementation, this niche-filling approach requires a thorough understanding of the epidemiology of
bacterial diseases in the hatchery. This study examined the responses of ¥ibrio harveyi populations,
(associated with luminescent vibriosis in shrimp larvae) to various physico-chemical factors and
various hatchery components. Results showed that V. harveyi had a wider range of tolerance to
environmental parameters than larvae of Penaeus monodon, such that control measures based on
manipulation of these parameters might not be feasible. However, it was evident from the results that
there were components in the shrimp hatchery environment that could be manipulated to control high
populations of V. harveyi. The natural microflora of seawater, ds well as the microbial flora
associated with the diatoms Skeletonema costatum and Chaetoceros calcitrans negatively affected the
survival of ¥. harveyi in experimental mixed cultures. The successful manipulation of such benign
microbial components to compete with and exclude potential pathogens is necessary to sustain
ecological balance in the shrimp hatchery environment.

KEY WORDS : Vibrio harveyi, luminescent vibriosis, shrimp hatchery, Penaeus monodon
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A MODEL FOR EVALUATING AND DESCRIBING CHEMOATTRACTION
AND FEEDING STIMULATION IN AQUATIC ANIMALS

P.G.Lee!, F.P. DiMarce' and S.P.Meyers®

*National Resource Center for Cephalopods

Marine Biomedical Institute

University of Texas Medical Branch

Galveston, TX, 77535-1163 and

*Department of Oceanography and Ceastal Sciences
Louisiana State University

Baton Rouge, LA, 70803-7503

The characteristics of a food and an animal’s ability at detecting them will determine whether
or not feeding occurs. Feeding behavior occurs only when the characteristics of a food are detected
by an animal’s perception-physiology. In short, visual, chemical, texturzl and nutritional
characteristics of food cause animals to sequentially perceive, orient, move towards and ingest it.
Methodologies were developed to evaluate the chemoreceptive ability of penaeid shrimp and
cephalopod molluscs to various chemical solutions, and suggest a way to classify feeding

“attractants,” “incitants” and “stimulants.” These were used to classify chemical function (e.g
attractant, stimulant, suppressant or incitant) as well as to discern species-specific abilities.
Additional experiments tested the acceptance of atypical diets (such as supplemented pellets and
surimi; various shapes; whole animal diets; behavioral conditioning) and indicated differences in the
feeding responses among these different groups of animals. Experiments in chemical perception and
acceptance suggest a general model for chemoreception in aquatic animals. An aquatic animal first
receives visual or chemical cues from the food, leading to detection, and will orient either away from
the cues or in the direction of the cues. Second, if orientatjon is in the direction of the cue-source the
animal may then be “attracted” visually and/or chemically to move towards the food
(ATTRACTANT) or away from the food (REPELLENT). Third, as the animal receives stronger
chemical and visual information, it may be suppressed from feeding (SUPRESSANT) or may be
incited to feed (INCITANT). Forth, based on contact chemical and textural cues, the animal may be
deterred from feeding further (DETERRENT) and so reject the food, or may be stimulated to
continue feeding (STIMULANT) until the termination of feeding.
These methodologies include the use of behavioral observation in static, flow-through and Y-maze
chambers, aquaria, cages, large tanks and small ponds. When possible, all observation should be
made by video cameras and stored on videotape for a permanent record, Using these systems, it is
possible to quantify the effects of dissolved chemicals or chemicals added to feeds. The behavioral
characteristics that are measured relate to posture, movements of appendages locomotion, movement
of feeding appendages and degree of ingestion. Similar methodologies have been used to classify
specific chemicals as attractants and stimulants for crustaceans and to characterize the feeding
behaviors of cephalopods (e.g. reliance on visual or chemical senses).

This research was funded by grants from the National Institute’s of Health’s National Center for

Research Resources (RR04226-09), Texas A&M Sea Grant College Program and the Marine
Medicine budget of the Marine Biomedical Institute, University of Texas Medical Branch.

KEY WORDS: crustacean, cephalopod, feeding attractants, palatability
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DESIGN AND OPERATION OF ENVIRONMENTALLY ISOLATED, MARINE
SHRIMP BROODSTOCK CULTURE SYSTEMS: COMMERCIAL
PRODUCTION AND BROODSTOCK BIOSECURITY

" p.G.Lee!, C. Zuercher’, AL, Lawrence?, and P.E. Turk!

INational Resource Center for Cephalopods
" Marine Biomedical Institute
i University of Texas Medical Branch
° galveston, TX, 77555-1163 and
* 2ghrimp Maricalture Project

Texas A&M University

. Port Aransas, TX 78373-1450

. Production losses from disease (i.e. viruses) have had a serious negative economic impact on marine

shrimp farming worldwide. The need for specific-pathogen-free (SPF) broodstock that are either
geographically or environmentally isolated from common diseases has become a priority. The latter is
more difficult to accomplish because of possible sources of contamination from influent sea water, shared
facilities and shared personnel. The establishment of commercial, environmentally isolated broodstock

" also necessitates the use of totally, closed recirculating water filtration systems to contain the costs of

water replacement due to declining pH and nitrate accumulation. A commercial biosecure facility
composed of 4-100 mt raceway systems has been designed and constructed. The system is composed of
33 m W X 33 mL X 1.3 m D concrete raceways housed in greenhouses. Each raceway has a central
concrete partition and a 1.6 m deep settling basin at one end. All effluent water is drawn from a screen
standpipe located in the middle of the seitling basin. Filtered water is retumed to the surface of the
raceways along the central partition at 1-2 m intervals. In addition, a cleaning system consisting of
notched 5 cm polyvinyl chloride (PVC) pipe located along the lateral walls and medial partition suspends
uneaten feed and particulates off the bottom. One raceway design has a combination upflow bead (2.2
m’)/fltidized sand (1.44 m®) biofilter system supplied with water from 2-1 hp pumps (800 Ipm). The other
raceway design has a reciprocating biofilter (3.9 m3) supplied by an airlift pump (800 lpm). Both
raceways have grotein skimmers and activated charcoal filters. Bach raceway was designed to produce
>100 shrimp m™ for a total of 40,000 adult broodstock (30-35 ). In addition, the raceways were used to
acclimate 5.5 X 10° postlarvae before they were stocked into production ponds. In addition, a prototype
5,600 1. biosecure broodstock system has been constructed and operated for 26 months. The system is
composed of 2-1,900 L shrimp culture tanks, a 1 m’ bead filter, a 2.7 i’ submerged oyster shell biofilter,
a protein skimmer, a 0.05 m’ activated carbon filter, ultraviolet sterilizers and a denitrifying bioreactor.
The tanks and filters were sterilized before construction and freshly prepared artificial sea water was used.
Two populations of the marine shrimp Penaeus vannamei were reared to adulthood in the system, using a
combination of commercial and research pelleted feeds as well as thawed raw squid and bloodworms.
Biofilter acclimation was extremely slow because the initial stocking of 200 g of shrimp postlarvae
supplied all of the bacteria introduced into the system. As a result, the nitrite peak required over 60 d to
disappear and denitrification required a preconditioning period of >150 d. After acclimation, armmenia-
nitrogen, nitrite-nitrogen and nitrate-nitrogen concentrations remained below the intended limits, 0.1,
0.05, and 15 ppm, respectively.

This research project was supported by Woods Brothers Shrimp Farm, Gila Bend, AZ and granté from the
Texas Higher Bducation Coordinating Board’s Advanced Technology Program (#0049 52-068) and
Technology Development and Transfer Program (# 004952-079). :

KEY WORDS: shrimp, culture, penaeid, feeding, bicengineering
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LARGE-SCALE CULTURE OF LOLIGINID SQUID Sepiotenthis lessoniana
THROUGH MULTIPLE GENERATICKNS

P.G. Lee, L. Walsh, and P.E. Turk
National Resource Center for Cephalopods
Marine Biomedical Institute

University of Texas Medical Branch
Galveston, TX, 77555-1163

Cephalopod molluscs are among the most successful taxonomic classes in the animal kingdom.
In terms of biomass, fisheries scientists have estimated that there are nearly equal populations of
cephalopods and fishes in the world’s oceans. Cephalopods have significant commercial importance .
since they are eaten regularly in many regions of the world, especially the Orient and Southern
Europe and they have been used extensively as biomedical research models. To date no commercial
culture projects have been initiated, but limited stocking programs have been investigated in Japan
and Thailand. Attempts to culture squids during the last 50 years have achieved limited success due
to the organisms’ small hatching size, unknown dietary habits, constant swimming, and susceptibility
to skin damage, resulting from captivity. The broad fin squid’s (Sepioteuthis lessoniana) egg strands
were collected initially from rock and seagrass substrates in mainland Japan, Okinawa or Thailand
and were shipped in plastic bags secured in polystyrene boxes with equal parts fresh filtered sea
water and gaseous O,. Subsequent generations (6) were spawned in the laboratory. Eggs were
incubated in 1.8—m circular hatchery tanks containing natural sea water. These tanks were equipped
with a screened central core where the water was withdrawn by gravity or airlift pumps to the
filtration tank. The water first passed through a particle filter, a protein skimmer, an activated carbon
filter and then the submerged oyster shell biofilter. Filtered water was taken from below the biofilter
and flowed back to the hatchery tank through ultraviolet sterilizers. Juvenile squids were moved from
the hatchery tanks to either a production raceway (6.1L x 24W x 0.9D m, 15,000 L or 9.2L x 4W x
1.2D m, 44,000 L natural or artificial sea water) or a circular production tank (6.5 m diameter x 1.75
m deep, 50,000 L natural or artificial sea water). The filtration systems for the production tanks were
similar to those used in the hatchery tanks and airlift pumps maintained all circulation. Estuarine- -
collected and hatchery reared crustaceans and fishes (e.g. mysid shrimp, grass shrimp larvae and
finfish fry) were the primary food organisms during the first 60 d; larger shrimps and fishes were
included as the squid grew. Several engineering factors contributed to the culture success: (1)
physical design (i.e. size, shape, and painted pattern) of the culture tanks; (2) patterns of water flow
in the culture tanks; (3) water filtration systems (especially automated control and denitrification);
and (4) spawning substrates. The noteworthy biological characteristics of S. lessoniana are (1) this
species is behaviorally and morphological well suited to the laboratory environment; (2) the fife cycle
is completed in 4-6 months; (3) growth is rapid (>15% wet body weight d'), with adult size from 0.4-
2.2 kg; (4) feeding rates are high (30% wet body weight d"') and a variety of live crustaceans and
fishes are eaten; (5) crowding is tolerated (>>5 squid m™); (6) the incidence of discases and
cannibalism is low; and (7) reproduction in captivity allows culture through six successive
generations. Initial production (a few hundred yr') suggests that large-scale culture will be able to
supply the needs of the biomedical research community and portends the eventual large-scale culture
of cephalopods for human consumption, especially in the Far East and southern Europe.

This work was supported by NIH N_ational Center for Research Resources (Grant # RR01024 and
RR04226, the Texas Institute of Oceanography, Texas A&M Sea Grant College Program and the

Marine Medicine account of the Marine Biomedical Instifute, University of Texas Medical Branch.

KEY WORDS: squid, cephalopod, culture, growth, bioengineering



119

MONOGENEANS FROM THE PANGASIID FISHES OF THAILAND

T. Lerssutthichawal', L. H. S, Lim? and S. Chinabut’
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There are 12 pangasiid species belonging to four genera in Thailand, Pangasius {seven
species), Pangasianodon (two species), Pteropangasius (two species) and Helicophagus (one
species). This fish group are economically important and potentially cultured.

Currently, only four monogenean specijes have been described from pangasiids. They are
Thaparocleidus caecus (Mizelle & Kritsky, 1969) Lim 1996, T. siamensis (Lim, 1990) Lim, 1996 and
T. campylopterocirra Zeng, 1988 from Pangasianodon hypophthalmus (syn. Pangastus sutchi) and T.
pangasi (Tripathi, 1957) Lim, 1996 from Pangasius pangasius.

In this study six potential cultured pangasiid species in Thailand were examined for
" monogencans, Twelve species of Thaparocleidus Jain, 1952 were collected from gills of five
pangasiid species. Of which 12 species, two are previously described species and ten are considered
new species. The two previously known species are Thaparocleidus caecus (Mizelle & Kritsky,
1969) Lim, 1996 which found on three fish host species, viz., Pangasius conchophilus, P. larnaudii
and Pangasianodon hypophthalmus, while T. siamensis (Lim, 1990) Lim, 1996 was found only on P.
hypophthalmus. The other ten new T haparocleidus species were found on Pangasius bocourti (two
species), P. conchophilus (three species), P. laraudi (five species) and P. sanitwongsei (one
species). P. larnaudii shared one new I) haparocleidus species with P. sanitwongsei. No monogeneans
were present on Pangasianodon gigas. This indicates that the Thaparocleidus species are host-
specific. The data also shows that T. caecus and T, sigmensis are the two most abundant species
which occur in the high intensity, especially on the cultured P. lypophthamus.

The present host-monogean data as well as the recent publication done by Lim (1996)
indicate that the monogeneans of the fishes in the Pangasiidae should be the members of
Thaparocleidus Jain, 1952. The other monogenean genera recorded from the pangasiids were
probably due to the misidentifications. Howevet, the Thaparocleidus species have also been recorded
on the Bagridae, Schilbeidae and Siluidae.

KEY WORDS: Fish parasites; Monogeneans
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IDENTIFYING FACTORS AFFECTING SHRIMP DISEASE OCCURRENCE
USING LOGISTIC REGRESSION MODEL*

PingSun Leung’, Liem T. Tran’, and Arlo W. Fast® .

' Department of Agricultural and Resource Economics, University of Hawaii at Manca
3050 Maile Way, Honolulu HI 56822, TJSA
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* Hawaii Institute of Marine Biology, University of Hawaii at Manoa
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Diseases have emerged as a major constraint to the sustainable growth of the world shrimp
aquaculture industry.” Serious outbreaks of shrimp diseases have reduced shrimp production and have
slowed the growth of the industry since 1991. Identifying the factors affecting the occurrence of
disease outbreaks can be of considerable value to the long-term sustainable development of the mdustry
and has attracted considerable attention. This paper attempts to identify relevant factors such as farm
siting and design, as well as farm management practice as related to discase occurrence. Logistic
regression model is employed to analyze farm-level data from 4855 shrimp farms in thirteen Asian
countries, The countries involved in the survey all suffered in various dsgrees from shrimp discase
problems, B :
The output variable of disease occurrence is a 0-1 variable representing some forms of disease
outbreaks which causes more than 20% mortality to any crop. They include eight different categories of
shrimp disease: bacteria, protozoa, fingus, virus, parasites, nutrition deficiency, other, and unknown.
The disease occurrence is hypothesized to be affected by a set of nearly fifty variables meluding site
characteristics, farming systems, and farm practices. Logistic regression is performed for different
types of farm - extensive, semi-intensive, and intensive - at each country as well as for all countries.
For the runs of all countries, the predictive power of logistic regression model is reasonably good with
classification rates of 68% (82%), 59% (81%) and 73% (71%) for diseasc-affected farms (overall) in
extensive, semi-intensive, and intensive farms, respectively. For individual counttry, the predictive
power of the logistic regression model varies from country to country and from farm type to farm type,
depending upon the size of each data set and its quality. Attempt to run the logistic model for each
disease category was not successful with low classification rate results, reflecting the fact that virtually
all countries reported ‘unknown’ as the main cause of shrimp disease, without being able to specity the
type of disease. Major factors found to be affecting disease occurrences are quite different from country
to country and from farm type to farm type. Some of them include polyculture, deposit silt on-farm,
turn soil (tilling), water discharge into intake/drainage canal. Table 1 highlights the major factors in the
estimated logistic regression model for disease occurrence of extensive farms for all countries.
Comparison of disease-related factors by farm type and by country is detailed in the paper.

Table 1. Partial logistic regression results for disease occurrences of extensive farms for all countries

Variable B Standard Error| p-value Exp(B) Probability
Polyculture -0.8104 0.1569 0.0000 0.4447 0.308
Deposit silt on-farm 1.1719 0.1515 0.0000 3.2281 0.763
Turn soil (tilling) -0.6404 0.1482 0.0000 0.5271 0.345
Water discharge to intake/ 0,7463 0.1663 0.0000 2.1091 0.678

drainage canal ‘
WModel Chi-Square 102021 (df = 45)

KEY WORDS. Shrimp disease, logistic regression.

" Senior authorshib is not assigned. Authors acknowledge NACA for providing the data for this analysis.
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DYNAMIC CHANGES AND DEVELOPMENT IN AQUACULTURE IN
TAIWAN

David . Liao! and L. Chiu Liac®
! Nationa! Taiwan Ocean University, Keelung, Taiwan
2 Taiwan Fisheries Research Institute, Keelung, Taiwan

Taiwan had been one of the world leading countries in aquaculture, not only in production but
also in technology. Agquaculture production increased in the mid-1970s due to the technical
progress in culture methods. Since then to 1990, aquaculture production increased stepwise and
significantly. Despite the 1988 prawn mortality crisis, all other aquafarms had not been affected.
Instead, aquacultures in Taiwan have successfully achieved in the diversification of culture
species and the establishment of fry production techniques n marine finfishes. ’

Prior to 1980, the polyculture method was more extensively adopted than the monoculture. The
monoculture had then been more quickly adopted and widely applied. The average size of
aquaculture operation becomes larger, During the 1987-1996, the average percentages of
brackishwater and freshwater aquaculture values were 34% and 65%, respectively. There is also
the trend toward vertical integration in the aquaculture industry.

Some aquafarms have employed the advanced technology of cage culture in marine finfish
aquaculture in southwest coastal waters of Taiwan, Superintensive indoor water recirculating
systems has been used for the eel aquaculture about ten companies. Development trends are
expected to include the culture of high-valued finfishes, application of biotechnology in genetic
improvement, disease control and therapy, superintensive indoor culture system, and offshore
cage aquaculture. '

KEYWORDS : coastal aquaculture, Taiwan, polycuiture
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CLOSED RECYCLE SYSTEM FOR SUSTAINABLE BLACK TIGER SHRIMP
CULTURE IN FRESHWATER AREAS

Chalor Limsuwan' and Pornlerd Chanratchakool®
Faculty of Fisheries, Kasetsart University!
Aquatic Animal Health Research Institute®

The culture of marine shrimp in inland freshwater areas of central Thailand was made
possible because farmers could purchase brine water from salt farms and transport it to their farms,
Inland shrimp culture has been so successful that the number of farms in Thailand ‘has increased
steadily since 1994, However, this development has taken place without adequate research into the
most appropriate and environmentally sustainable culture systems. This is important, as the
environment and surrounding farmland must be protected form any negative impacts brought on by
the new activity. And it is not just the environment that could be affected, problems created by inland
shrimp farming could result in social tensions and real economic losses. Thus, researchers feel there
is a necessity and an urgency to carry out impact assessment surveys on inland shrimp culture.

A typical closed recycle system for shrimp culture consisting of growout ponds, a reservoir,
disposal ponds and a canal surrounding the farm was used in this study. Shrimp were stocked in-
experimental ponds with either 5,7 or 10 ppt salinity during the summer production cycle and in
ponds containing 3 or 5 ppt salinity during the rainy season. Water from the summer production cycle
was recycled and used again during the rainy season period. The survival and growth rates from
shrimp stocked in all ponds was compared. A salinity analysis on soil saniples from the bottom of
each experimental pond was conducted every month after stocking the shrimp and once after harvest.
The result revealed that closed recvcle systems employing low salinity water are appropriate for
inland shrimp culture. More details are discussed in the paper.
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COMPARATIVE ECONOMIC ANALYSES FOR DIFFERENT GROW-OUT
STRATEGIES OF NILE TILAPIA IN EARTHEN PONDS

C, Kwei Lin and Yang Yi

Aquaculture and Aquatic Resources Management Program
Asian Institute of Technology

P.0. Box 4, Klong Luang

Pathumthani 12120, Thailand

This paper presents the comparative economic analyses for a series progressive mputs for pond
culture of Nile tilapia (Oreochromis niloticus). The sequential experimental stages to increase fish
production through intensification were: 1) phosphorus only by triple superphosphate (TSP); 2) chicken
manure only; 3) chicken manure plus urea or urea and TSP; 4) wrea and TSP; 5) urea and TSP
supplemented by feed; 6) urea and TSP plus staged supplemental feed; 7) feed only.

The economic analyses were based on local market prices in Thailand in 1996 during which feed
price was $0.50/kg, urea $0.24/kg, TSP $0.36/kg, chicken manure $0.024/kg (wet weight base), and sex-
reversed fry $0.009 each. Market vatue of Nile tilapia varied with size: $0.20/kg for fish below 100 g,
$0.48/kg for fish between 100-299 g, $0.60/kg for fish between 300499 g, and $0.80/kg for fish above

560 2.

" Results showed that production costs of fertilizers, feed and seed increased from $236 to
13,942/halyear with increasing levels of intensification, and the unit cost ($/kg net yield) ranged from
$0.12/kg to $0.74/kg. Dxcept for Stage 7 with a loss of $2,198/ha/year, progressively greater inputs
produced greater net income ranging from $40 to 5,029/ha/year. The ratio of gross revenue to production
cost generally decreased with increasing levels of intensification, with the highest in Stage 2 and the
lowest in Stage 7. However, the highest net income was achieved in Stage 6 when Nile tilapia started
receiving supplemental feed at 100-g size. In the stages without supplemental feeding, the highest net
income was produced in ponds receiving 75 kg chicken manure (dry mattery/ha/week supplemented with
urea and TSP to bring to 28 kg N and 7 kg P/ha/week. Sensitivity analyses indicated that net income was
most sensitive to the prices of fish and feed.

Except for Stages 1 and 7, the strategy to produce the highest net income for each stage is
summarized as following: ponds fertilized by chicken manure at 125 kg (dry matter)/ha/week for Stage 2;
ponds receiving 75 kg chicken manure (dry matter)/ha/week supplemented with urea and TSP to bring to
28 kg N/ha/week and 7 kg P/ha/week for Stage 3; ponds fertilized by urea and TSP at the above N and P
rates for Stage 4; ponds fertilized by urea and TSP at the above N and P rates and supplemented with
pelleted feed at daily rations of 50% of satiation levels for Stage 5; ponds fertilized by urea and TSP at
the above N and P rates and supplemepted with pelleted feed at daily rations "of 50% of satiation levels
but starting at 100-g size for Stage 6.

These resulis provide different levels of grow-out technologies for Nile tilapia to small-scale
farmers. The appropriate technology could be recommended to them based on their available resources
and financial ability.

KEYWORDS: economic analysis, Nile tilapia, grow-out, technology, pond
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INTEGRATED RICE AND SHRIMP CULTURE: INTRUSION GE
EXTENSION OF NATURAL SYSTEM?

C. Kwei Lin

Asian Institute of Technology
P.O. Box 4, Klong Luang
Pathumthani, Thailand

Seasonal alternation between saline and freshwater is a common feature of the coastal zone,
leading to an indistinct ecotone with temporal and spacial dimensions. To maximize food production
in coastal areas, diversification of land use is widely practiced. Seafood products from coastal
aquaculture often provide a highly desirable alternative to land crops. Many species of marine fish
and invertebrates are euryhaline and adaptable to a wide range of salinity, even freshwater, The
better known species are mullet (Mugil), milkfish (Chanos) and seabass (Lates). Marine Shrimp are
also found in the upper stretches of estuaries and tidal crecks where fluctuation salinity may approach
the freshwater regime. The black tiger shrimp (Penaeus monodon), with proper acclimation, is able
to grow in water with salinity less than 5 g/L (ppt): . _ _

In coastal provinces of the Mekong delta in Vietnam, integrated rice and shrimp farming is an
economically atfractive system. Rice is produced in the rainy season and shrimp during the dry
season in the same field, co-culture of rice and shrimp also exists in areas with extreme low salinity.
Recently, shrimp farming in Thailand has gradually evolved and expanded from the saline coastal
region to the saline-freshwater ecotone and eventually to the traditional rice fields, which is known as
near-freshwater shrimp farming. The total area of the system is estimated to be 15,000 ha of which
2,000 ha are located inland. The shrimp are grown in ponds with salinity around 2-3 ppt in a closed
system (without water exchange). However, mounting concerns and allegations have been raised
against this “unnatural” practice, which is suspected of causing irreparable environmental damage to
Thailand’s rice bowl. To satisfy the public in general and shrimp farmers in particular, the following
questions need to be answered through environmental impact assessment. (1) what are the short and
long term socioeconomic impacts? (2) what is the critical salinity that adversely affects land crops
cultivated on adjacent land? (3) does the low salinity used in shrimp ponds cause irreversible
damage to pond soils? (4) to what extend does saline water from shrimp ponds permeate the clayey
soils and contaminate groundwater? (5} what is the effect of pond effluents on biodiversity of natural
aquatic flora and fauna? (6) What mitigatory measures and policies need to be implemented?
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ESTABLISHMENT OF CELL LINES FROM CATFISH (Clarias batrachus)
AND FROM SNAKEHFEADS (Ophicephalus striatus)

G. Lio-Pol, G. S. TraxlerZ and L. I. Albright?

1 Aquaculiture Department, Southeast Asian Fisheries Development Center, Tigbauan, Tloilo 5021, Philippines, 2Pacific
Biological Station, Nanaimo, B. C. Y9R 5K6, Cenada, 3Department of Biological Sciences, Simon Fraser University,
Burnaby, B.C. V3A 156, Canada

Primary cell cultures from catfish (Clarias batrachus) and snakeheads (Ophicephalus
striatus) were conducted from organ tissues of the brain, fins, gonad, heart, kidney, liver, skin and
spleen of whole fry and fingerling. Four methods were tried: method A, explants were placed onto
the surface of 25-cm2 Primaria flasks (Falcon), allowed to attach for an hour before addition of -
Leibovitz's medium (L-15) supplemented with 15 % fetal bovine serum (FBS)(L.15-15); method B,
explants were inoculated into 25-cm2 Primaria flasks (Falcon) already containing 1.15-15; method C,
forced minced organ sections through a stainless steel sieve with the aid of a syringe plunger to a
Petri dish containing L15-15 medium and method D, immersed sections of minced tissues to 0.5 %
trypsin-EDTA slowly agitated with a magnetic stirrer for 1 h at 25 9C. Method A was most effective
in the establishment of cell cultures from both fish species. Passage numbers of the cells are to date
catfish gonad (CFG) P-56, catfish heart (CFH) P-51, catfish kidney (CFK) P-7, catfish liver (CFL) P-
8, catfish spleen (CFS) P-34 and snakehead gonad (SHG) P-26, snakehead heart (SHH) P-22,
snakehead kidney (SHK) P-19, snakehead liver (SHL) P-49, snakehead spleen (SHS) P-76. Primary
cell cultures from organ tissues of the brain, fins, skin and whole fry were unsuccessful. Established
cells were fibroblastic, grew rapidly and became confluent 24 T after seeding at 20 and 25 ©C. Both
SHS and CFS were susceptible to a virus isolated from EUS-affected fish in the Philippines. The
cells were best maintained at 20 OC and stored in liquid nitrogen or =70 °C.

KEYWORDS: Catfish: Snakehead; Cell cultures; EUS



INCUBATION OF Oreochromis EGGS USING
HATCHERY AND POND WATER
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Nile tilapia (Oreochromis sp.) is well known for its oral incubation habit, mouthbrooding
relatively small numbers of eggs until independence. Early harvest of naturally spawned eggs
and yolk-sac larvae has been shown to both improve individual female productivity and produce
fry of consistent quality suitable for hormonal sex reversal Moreover artificial incibation in a
suitable system can exeeed performance of natural mouthbrooding. A system for egg incubation
has been developed at the Asian Institute of Technology, which utilizes water low i suspended
solids, recirculated through a standard slow sand filter. The slow sand filter unit, however,
requires a significant capital investment, which can be eonstraint to adoption of this technology.
A comparative study, therefore, was carried out to investigate the possibility of using eutrophic
pond water for the incubation of tilapia eggs.

Six batches of undeveloped eggs were obtained immediately after each harvesting from
females reared in hapas suspended in earthen ponds at AIT. Each batch of eggs were divided by
weight into equal amounts and incubated separately in two down-welling fibreglass incubators.
Incubators were supplied with either with hatchery system water or water drawn from a nearby
pond. After hatching, yolk-sac fry were transferred to the same aluminium tray system to
estimate survival to the first feeding stage. Early viability of eggs was checked after 8 hours
incubation in order to obtain true hatching rates for cach batch. Temperature, dissolved oxygen,
pH, ammonia-nitrogen, nitrite-nitrogen and chlorophyll-a of the water sampled from the two
incubators and the pond were monitored.

Results showed that there were no significant differences (P>0.05) in hatching rates of
eggs incubated in pond and hatchery water. However, subsequent survival of hatchlings from
eggs incubated in pond water (52.1% 9.1%) was significantly lower (P<0.05) than hatchery water
(73.3 £ 9.3%). Greater fluctuations in temperature and dissolved oxygen during incubation were
probably responsible. Lesser control over water flow within the incubators receiving turbid pond
water made optimization of egg movement in the incubator problematic and possibly caused
physical damage to eggs. Optimal movement of Oreochromis eggs in incubators in known to be
critical to prevent physical damage that leads to infection by microorganisms. The use of water
lower in suspended solids, preferably from a shaded pond, could produce water more suitable for
tilapia incubation

KEYWORDS: Tilapia, incubation, water quality, hatchery
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MONFTORING CULTURED SHRIMP FOR WHITE SPOT SYNDROME
VIRUS (WSSV) INFECTION DURING THEIR GROWTH PERIOD BY
POLYMERASE CHAIN REACTION'

Chu-Fang Lo', Yun-Shiang Chang', Chin-Te Cheng’, Guang-Hsiung Kou'
Department of Zoology, National Taiwan University, Taipei, Taiwan, ROC
*Tainan City Animal Disease Diagnosis Control Center, Tainan, Taiwan, ROC

White spot syndrome (WSS) is 2 viral discase which affects most of the commercially
cultivated marine shrimp species, not just in Asia but globally. WSS can cause up to 100% mortality, '
with a correspondingly devastating economic impact. So far no significant resistance to this disease
has been reported for any species of shrimp. The causative agent of WSS, white spot syndrome virns
(WSSV) is extremely virulent and has a wide host range. Based upon the sequence of the most
conserved region of white spot syndrome virus (WSSV), a nested WSSV polymerase chain reaction
(PCR) has been developed into one of the most powerful diagnostic tool available to date. It is very
sensitive, being able to detect 20 copies of target DNA in a PCR reaction. In the present study, in
addition to the 2-step nested WSSV PCR that we reported previously, we also used single-step nested
WSSV PCR to monitor the cultured shrimp for WSSV infection during their growth period. Based on
the single-step nested WSSV PCR resulis, WSSV infection can be divided into very severe infection
(level 1), severe infection (level 2), fight infection (level 3) and very light infection (level 4). In our
previous paper, we classified WSSV infection into three stages, that is the asymptomatic carrier,
" {ransition and patent stages. In asymptomatic carriers, the infection was at levels 3-4, while that in
transition and patent states, the infection was at levels 1-2. While the carrier stage may persist for
months, under certain triggering conditions (e.g., stress), it may also progress to the transition and
patent stages within a few hours to a few days. We found that shrimp at infection levels 3 and 4 were
able to survive from the larval stages through till they were harvested. As expected, once the infection
of the cultured shrimp became level 1-2, mortality inevitably occurred within a few days. PCR can
thus predict mortality, but unfortunately by the time this prediction can be made (i.e,, at the transition
stage) mortality is unavoidable. The challenge at this point is to design a PCR test which will warn of
an impending transition stage in time to take [stress reducing] action to prevent mass mortality.
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RECENT DEVELOPMENTS OF IMMUNOLOGICALLY-BASED AND CELL
CULTURE PROTOCOLS FOR THE SPECIFIC DETECTION OF SHRIMP
VIRAL PATHOGENS

Philip C. Loh!, E. Cesar B. Nadala, Ir.!, Lourdes M. Tapzy® and Yuanan Lu?

'Department of Microbiclogy,

:"Retrovirology Laboratory, University of Hawzii, Honolulu, Hawait, 96822, U.S.A.

*National Institute of Molecular Biclogy and Biotechnology, University of the Philippines at Los Ba?os, Philippines

A Western blot protocol capzble of detecting YHV and CBV(WSYV) in the hemolymph of
infected shrimps was developed. This protocol was highly specific, rapid, and sensitive enough to
detect the presence of the viruses before the appearance of overt symptoms. It was also useful in
demonstrating the growth of both viruses in primary lymphoid cell cultures. A flow chart for routine
shrimp virus pathogen detection and identification employing the more convenient but less specific
NC-EIA as a presumptive test followed by the highly reliable WB protocol as a confirmatory assay
was advanced. The combined protocols together with the primary shrimp cell culture system have
been successfully used in the field surveillance of shrimp hatcheries and farms,

KEY WORDS : Shrimp virus; Pathogen; Detection; Western blot; Enzyme immunoassay; cell
culture. - ‘
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AN INVESTIGATION ON EFFICIENCY OF FISH PRODUCTION IN SMALL
CANAL OF THE VAC MODELAPPROPRIATE FOR FARMERS IN THE
MEKONG DELTA

D.N. Long, P.T. Liem, 1997, Freshwater Aquaculture Department, College of Agriculture, Cantho University, Vietnam.

An integrated VAC farming system in which besides the productions of garden and animal
husbandry, the total of water body in garden - canal system was used to culture fish (Tilapia 60%,
Silver barb 30% and Hungarian Common carp 10%) at the different stocking density: 1 ﬁsh/mz, 3
ﬁsh/m2 and 5 fish/m” for improvement the farmer income in the Mekong delta was compared.In
both of treatments were applied by product that collected on farm at the 5% of feeding rate/total
weight of fish every day.

The performance of the fish was evaluated over a 90 days period. Mean initial weight of fish were:
Tilapia 1.68%0.36g, Silver barb 1.27%0.88g, Hungarian Common carp 1.50+0.35g. After 3
months of experiments, the mean final weight of fish in treatment ] were: Tilapia 42.76g, Silver barb
20.43g, Hungarian Common carp 100.56g. The mean final weight of fish in treatment 2 were:
Tilapia 33.15g, Silver barb 19.67, Hungarian Common carp 34.91g. The mean final weight of fish in
treatment 3 were: Tilapia 18.47g, Silver barb 15.73g,' Hungarian Commeon carp 21.88g. Survival rate
of fish in treatment | were: Tilapia 75.9%, Sitver barb 64.7%, Hungarian Common carp 88.7%,
survival rate of fish in treatment 2 were: Tilapia 81.2%, Silver barb 72.5%, Hungarian Common carp
86.4%, survival rate of fish in treatment 3 were: Tilapia 79.39%, Silver barb 67.8%, Hungarian
Common carp 79.2%. Mean daily weight gain of fish in treatment 1 were: Tilapia 0.46g/day, Silver
barb 0.21g/day, Hungarian Common carp 1.10g/day, mean daily weight gain of fish in treatment 2
were: Tilapia 0.35g/day, Silver barb 0.2g/day, Hungarian Common carp 0.37g/day, mean daily
weight gain of fish in treatment 3 were: Tilapia 0.19g/day, Silver barb 0.16g/day, Hungarian
Common carp 0.23g/day. The net yield of fish was 740kg/crop/ha obtained in treatment 1;
1,589kg/crop/ha, obtained in treatment 2 and 1.093kg/crop/ha, obtained in treatment 3. Net farm
income from fish in treament 1 was + 1,163,583 VND/ha/crop, in treatment 2 was +5,976,167
VND/ha/crop and treamnet 3 was -478,500 VND/ha/crop.

Based on the house hold financial calculation for farmers, the efficiency of fish production in
treatment 1 and 2 were considered, net farm income increased. The farmers should utilise technology
and efficiency from this model to produce fish production in the future.



130

AGAR QUALITY OF Gracilariopsis heteroclada EXPOSED TO DIFFERENT
g LEVELS OF AMMONIUM CHLORIDE.

Maria Rovilla I, Luhan' and Glen Pardo®
'Southeast Asian Fisheries Development Center
5021 Tigbauan, Iloilo
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“Iligan Institute of Technology

Mindanao State University

Tligan City

Philippines

Agar is one of the most important extract form marine macroalgae because of its varied usage
in cur domestic needs and industry. In this study, agar quality was evaluated to determine the
concentration of nutrient that will produce good agar from Gracilariopsis heteroclada.

Plants were starved for one week before exposure to different levels of ammenium chloride
(O=control, 1, 5, 10 ppm). Plants were grown for one week in three replicates and were harvested,
washed and sun-dried. Agar was extracted and evaluated by measuring the yield, gel strength and
gelling and melting temperatures.

Yield was highest in plants treated with 5 ppm NH,C] (8.2%) and lowest in the control
(3.7%). Highest gel strength was observed in plants treated with 10 ppm (639 gmi/cm?®) NH,CI and
lowest in the control (422 gm/cm?). Gelling temperature was highest in control (48.2°C) and lowest in
plants treated with 1 ppm (46.2°C). Melting temperature was highest in plants treated with 5 ppm
(89.8°C) and Jowest in 1 ppm (86.8°C). Significant differences were detected on the gel strength and
melting temperature of plants in the different treatments.

Gel strength of Gracilariopsis heteroclada increases as the concentration of ammonium
chleride increases. Thus, for aquaculture, higher concentration of ammonium chloride can be use to
increase the gel strength of Gracilariopsis heteroclada.
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PROMOTION OF SMALL-SCALE POND AQUACULTUREIN - =
‘ THE RED RIVER DELTA, VIETNAM

Lua LTV, Trang P.V.\0, Harvey Demaine® and Peter Edwards™
(1) Research Institute of Aquaculture No. 1, Dinth Bang, Tien Sor, Bac Ninh, Vietnam.

2) Aquaculture and Aquatic Resources Management Program, School of Environment, Resources & Development, Asian
: q . P
Tnstitute of Technology, P.O. Box 4, Klongluang, Pathumthani 12120, Thailand.

Although a fertile area well-endowed with irmigation water, the Red River delta has minute
agricultural holdings of only 0.3-0.5 ba per household. Tt also has one of the highest rural population
densities of the world with 1,000-1,300 persons per km?. Vietnam is now a significant exporter of
rice but returns from rice cultivation are low. The need for agricultural diversification is widely
recognized. Fish culture is viewed by the Government of Vietnam as bhaving the potential to
significantly improve rural livelihoods. Aquaculture (and rice farming) are integrated with crop
cultivation and livestock rearing in the so-called VAC system (Vuon-Ao-Chuong, Vietnamese words
for garden-pond-livestock quarters).

The AIT Aqua Outreach programme has been working in north Vietnam since 1994 to help to
strengthen the capacity of the Research Institute of Aquaculture No. I (RIA No. 1) in appropnate
approaches to research aml development of small-scale aquaculture. RIA No. 1 is the leading
institution in its field in Vietnam but had previously been largely isolated from the West. Cooperation
has led to the adoption of new research approaches by RIA No. 1 scientists which are leading to a
portfolio of proven recommendations for small-scale pond aguaculture suitabie for the diverse
agroecological resource zones of the delta.

A survey in 1994 of 196 farms with ponds across various agroecological and agroeconomic
contexts revealed considerable varation ranging from farmers using ponds only to cultivate aguatic
plants to feed pigs to extrapolated yields of 3-4 tonnes/ha; most farmers operated below potential as
they stocked small fingerlings at too high a density. Rohu was the dominant species of the
polyculture, with significant amounts of grass carp in areas adjacent to dikes. Pig manure, rice bran
and grass were common pond inputs. Detailed studies of 80 farms from eight communes were carried
out in 1995 from which 40 farmers were selected for trials with improved technologiss in 1995,
expanded to 77 farmers in 1597.

Yields in farmers’ ponds have increased by 50-60% over the two years of the trials. A basic
package of recommendations now exists which can be promoted more widely. Problems of
intensification of ponds with significant amounts of grass carp (cultured only since 1988 when
agriculture was privatized and farmers could spare labour from collectivized rice farming to gather
green fodder) have been experienced with unsustainable organic matter loading rates. This may have
exacerbated red spot disease which has recently infected grass carp cultured in ponds. Monoculture of
Nile tilapia in ponds fertilized with pig manure and inorgznic fertilizers has been introduced to trialist
farmers in 1998 who wish to intensify fish production.

Key words : rural aquaculture; farming systems researcly, integrated farming; Vietnam.
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THE EFFECT OF SALINITY AND MICROALGAE ON THE LARVAL
DEVELOPMENT AND SURVIVAL OF THE WINDGW-PANE SHELL,
Placuna placenta (LINNAEUS, 1758)

Jocelyn A Madrones-Eadia and Milagros R. dela Pena
Agquaculture Department

Southeast Astan Fisheries Development Center

5021 Tigbauan, Iloilo, PHILIPFINES

Propagation of commercially desirable mollusc species requires an adequate knowledge of
their environmental requirement as well as suitability of food for their growth and development. This
paper discussed the effect of salinity levels and various species of microalgac on the larval
development and survival of Placuna placenta (Linnaeus, 1758). Straight-hinged veligers (day 1)
were reared 1 m 5-pm filtered, ultraviolet light-irradiated water, in 10-1 plastic containers at stocking
density of 10° larvae/] until metamorphosis to plantigrade stage.

In the water salinity experiment, salinity levels of 10, 16, 22, 28, 34 and 40 ppt were used.
The microalgae Isochrysis galbana (Parke) was given daily as feed. Survival until metamorphosm
was achieved in salinities 16-34 ppt. The earliest larval settlement was observed on day 14 in 22-34
ppt when shell height of 200 -um was reached. A highest survival rate of 12.6% was obtained in 34
ppt. This was significantly different from survival rate observed in 16 ppt (Table 1).

In the feeding experiment three microalgae L galbana(lg), Chaetoceros calcitrans(Cc),
T erraselmzs tetrahele(T ) were given, singly or in 1:1 combination to P. placenta larvae at cell density
of 10* — 3 x 10* cells/m| unitl metamorphosis. Metamorphic larvae appeared on day 14 in all algal
diets. Larvae fed a mixed diet of Ig and Ce had the highest survival rate of 12%. However, this was
not significantly different from survival rate of larvae given monoalgal diet of either Ig or Cc, or using
mixed algae of Ig and 7¢ (Table 2). The highest growth increment in terms of shell height was
attained in larvae given either 7t or Ig as sole feed. The lowest survival rate was observed in larvae
fed a mixed algae of 7t and Ck.

In summary, the duration of the planktonic larval stages of P. placenta was about 14 d in
salinities 22-34 ppt, with unicellular microalgae used as feed. Newly metamorphosed larvae appeared
when shell height of 200 -pum was reached. Larval survival at metamorphosis was best in larvae given
monoalgal diet of either Ig or Cc, or g combined with Cc, or Tt

Table | Table 2
Shell height and survival rate at metamorphosis Shell height and survival rate at metamorphosis
of P. placenta larvae reared in different salinity’ of P. placenta larvac larvae fed microalgal diet at

levels and fed I galbana (Parke) at 27-30°C *° * 30-33 ppt and 27-31°C

Salinfties  Survival Rate (%) Shell height () Microalgae ~ Survival Rate (%) Shell height(jien)
10ppt 0 120.0+7° Ig 10.42° 225.5+7.1°
16ppt  4.5+2.6° 199.0+1.4° Ce 8.7+1.5% 210.0+2.8°
22ppt  6.2+43.3% 214.747.5° Tt 6.9% - 223.5+2°
28ppt  7.0+3.8% 204.4+3.3*  IgCe 12.0+2.8° 206.0+4.2°
34ppt 12.630.2° 205.5+6.4" Ig:Tt 8.741% 215.0+7%
40ppt 0 162.5+10.6° Tt:Cc 5.141° 216.045.7*

Treatment with similar superscript are not significantly different from each other («c=0.05). Le gend
Ig - I galbana; Cc - C. calcitrans; Tt — Tetraselmis tetrahele

KEYWORDS : Salinity, Microalgae; Window-pane shell (Placuna placenta Linnaeus, 1758)



133

GENETIC IMPROVEMENT OF CARP FOR INDIAN AQUACULTURE
SYSTEMS: A PROJECT OVERVIEW,

Mair, G.C.,l Basavaraju, Y.,2 Penman, D.J 3
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Karnataka has among the richest water resources in Peninsular India with over 26,000 minor,
medium and major “tanks” (small multipurpose water bodies), most of which are used for aquaculture.
Fish production is commonly extensive low input polyculture of Indian major carp (with catla being the
species in highest demand due to its fast growth rates) and common carp with seed supply largely under
State control. _

Two constraints to optimisation of production in these systems were identified :

o Declining performance of catla stocks following many generations of reproductive isolation in state
hatcheries.

s Early maturation and unwanted reproduction in local stocks of common carp.

A collaborative project, under funding from the DFID Fish Genetics Programme was established

to evaluate and propose and develop solutions to these constraints.
Evaluation of broodstock management practices revealed relatively low effective population sizes of
catla in State hatcheries indicating the likelihood of inbreeding having occurred. Following acquisition
of a number of wild caught catla populations from Ganges, Brahmaputra and Mahanadi rivers a
population genetics study was conducted using RFLY of mtDNA and analysis at five microsatellite loci.
The analysis of microsatellite loci surprisingly revealed no significant differences between hatchery and
wild caught stocks for observed or expected levels of heterozygosity. These studies revealed significant
genetic divergence among the hatchery stocks and among the wild stocks comparable to the differences
between hatchery and wild stocks. Further microsatellite loci are being developed for determination of
familial relationships enabling their use as valuable genetic markers in growth studies and future
breeding programmes. Growth studies have revealed significant differences in culture performance of
two major hatchery stocks with the crossbred between them showing faster growth rates than the two
parenta] stocks., Wild caught populations will be included in future studies and recommendation for
breeding programmes will be made based on the genetic and growth performance characterisation s of
wild and domesticated stocks.

Studies on common carp have revealed that under aquaculture conditions, fish can mature and
spawn after 5 1/2 months of culture (aged 7 1/2 to 10 months of age) at weights of less than 100g. Given
that the GSI can exceed 20% in this local strain, this combination of factors indicates that significant
" energy is diverted from growth to reproduction, prior to attaining. marketable sizes. The project is
investigating the production of sterile triploids by genetic manipulation or monosex progeny by sex
reversal, as potential solutions to problem of early maturation. To date sex reversal has not been
successfully achieved. However, triploidy has been induced in upto 100% of treated fish, using heat
shocks. Analysis of growth performance revealed only minor differences in growth performance of
diploid and triploid fish. Comparison are currently being made between the local stocks of carp and late
maturing stock. ' '

The current and likely future outputs of the project are discussed in the context of their
application to the enhancement of aquaculture produciton in this region.
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GENETIC TECHNCLOGIES FOCUSED ON POVERTY? A CASE STUDY OF
GENETICALLY IMPROVED TILAPIA IN THE PHILIPPINES

G.C. Mair', E. J. Morales®, A. Black?, R. Sevillgja? and G. Clarke’
'Um'versit_v of Wales Swunsea, Singleton Park, Swansea SA2 8PP, Wales, UK.
"Freshwater Aguaculture Center, Central Luzon State Uriversity, Nueva Ecija 3120, Philippines

There seems little argument that aquaculture production can be considerably enhanced
through the genetic improvement of cultured species with there being several examnples of significant
improvements having been made through the application of basic genetic techniques, Furthermore, it
is very evident that the majority of cultured species in the tropics are litile changed from their wild
relatives and that genetics is in its infancy compared to what has been achieved with livestock and
crops. What 1s perhaps not so clear is whether genetic technelogies are currently appropriate tcols in
development and whether they can be effectively utitised to uplift the livelihood of poor people in the
World’s underdeveloped countries. Some have argued that mors basic culture technologies need to be
further developed, refined and adopted prior to development of improved strains in order for their fisil
potential to be realised. There are also concerns that the outputs of genetic improvement technologies
will be differentially adopted by well-resourced private sector entreprenenrs and agribusiness
ventures, to the detriment of public sector and small-scale hatcheres.

This paper discusses issues related to the dissemination of aquaculture genetic technoelogiss
with 2 case study on the adoption of the outputs of research and development of genetically male
tilapia (GMT) in the Philippines using the Y'Y male technology. A breeding program combining sex
reversal and progeny testing resulted in the mass production of novel YY males which produce
predommantly male offspring (average sex ratios >95% male). The outputs of this research can be
considered at four different levels as summarised in the following table.

Output Intended beneficiary

The techaology State Fishery Departments, Academic institutions
YY male producing broodstock Lead national hatcheries, Breeding Centers

GMT producing broodstock Private sector hatcheries

GMT Tilapia growess

In the Philippines, the lead national agency for freshwater aquaculture research, where the
technology was developed, was designated as a Breeding Center for the production of YY males (i.e.
GMT producing broodstock). Initial ‘dissemination of YY males was a passive process in that no
sector of the tilapia culture industry was specifically targeted. Middle and hi gh-income entrepreneurs
dominated adopters at the hatchery level although there were a few small-scale hatcheries and
agribusiness companies at either end of the spectrum. This was largely due to a rather narrow
information base concerning the technology and to the costs associated with adoption. Nevertheless,
these hatcheries did not sell GMT at significantly inflated prices compared to industry standards and
they were thus available to small-scale farmers accustomed to purchasing fingerlings. However, it is
evident that Philippine tilapia production is dominated by middle income farmers who are ‘adopting
the technology. Small scale subsistence farmers exist largely outside the mainstream flow of
resources within of the industry and, to date, are not benefiting from these technologies although there
is little evidence that promotion of these technologics are to their detriment. Current research is
exploring dissemination mechanisms targeted at small scale, resource poor farmers,

KEYWORDS: Genetic improvement; Dissemination; Tilapia; Aquaculture development
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THE- POSSIBILITY OF USING PHYTOPLANKTON AS BIOINDICATOR OF
WATER QUALITY IN STANDING WATER, CHIANG MAI CITY 1

P. Mapairoj, S. Traichaiyaporn, T. Proongkiat

Phytoplankton and Water Quality Research Unit, Biology Department, Faculty of Science,

Chiang Mai University, Chiang Mai 50200, Thailand

- The study has been monitoring and
determining water quality together with
phytoplankton composition in 3 standing water-
sources in Chiang Mai: Huay Mae Yauk, Chiang
Mai Moat and Ang Keaw, between October 1996
and March 1997,
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Ranges of chemical parameters indicating
water quality for three studied water sources were
as follows. DO is 1.6 - 7.6 ppm, BODs is 2.4 11.0
ppm, NOs-N is 0.05 - 0.154 ppm, NH;-N is less
than 0.02 - 2.25 ppm, PO4-P is less than 0.003 -
0.89 ppm, and pH is 6.6 - 8.8.
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Values of these chemical parameters
indicated the presence both good quality water
sources and polluted ones. Charts attached here
show trends of water quality in the three water
sources by looking at both chemical parameters
and phytoplankton composition. With the concept
of using phytoplankton as bioindicator for waier
quality, many genera found indicated water
conditions of moderate quality and polluted, such
as Crytomonas, Crlorococcum, Chlorella,
Closterium, Euglena, Chlamydomonas,
Ankistrodesmus, Scenedesmus and Cyclotella. On
the other hand, there were other genera found in
some sampling sites which indicate high quality
water.

Legends for graphs
Chl = Chlorophyta
Chr = Chrysophyta
Cry = Cryptophyta
Cya = Cyanophyta
Eug = Euglenophyta
Pyr = Pyrthophyta

KEYWORDS : phytoplankton, bioindicator, water quality
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CLONING, SEQUENCING AND COMPARISON OF GROWTH HORMONE
cDNA OF INDIAN MAJGR CARPS

Thayanithy Venugopal, Sinnakarappan Mathavan and Thavamani Jegajothivel Pandian
Department of Genetics

School of Biological Sciences

Madurai Kamaraj University

Madurai - 625 021, INDIA

Aiming at to enhance the growth of fish, we are involved in transgenesis of fish using growth
hormone ¢cDNA constructs. Recent studies suggest that constructs with homologous sequences enhance
the growih considerably and also quicken the reproductive cycle in fish. Carps are good tzrget for such
studies, owing to their high market value in India and require a long time to attain sexual maturity.

We have attempted to clone. growth hormone c¢DNA of Indian major carps, mrigal
(Cirrhinus mrigala) and catla (Catla catla) following RT-PCR technique and to construct a
transformation vector using the carp homologous promoter sequences. After analysing fifty two
published growth hormone cDNA sequences, a primer was designed namely G1 ( 5 CGG AAT TCA
TCG ACA ARG TSG AGA C 3" -25 mer). By using poly (dT) primer and G1 primer, a 560 bp region
( corresponding to 3’ end of the mRINA) was amplified and cloned from the Indian major carps mrigal
and catla. The 3’ region of GH ¢cDNA show a high degree of homology with the published sequence
of other cyprinid members. Considering the sequence bomology one more primer namely
G2 (5 GAA TTC CTA CCC TGA GNG AAA TGG CTA GAG 3’ - 30 mer) was designed which is
complimentary to the 5’ region of tbe carp GH cDNA. By using G2 and polydT primers, we have
amplified the full length GH ¢cDNA from the Indian carps. The PCR product of about 1.1kb (full length
cDNA) was cloned. Furhter two more primers were designed namely G3 ( 57 CGG AAT TCT ACA
GRGTGC AGT T 3’ -22 mer) and G4 (5 GAA TTC TAC AGG GTG CAG TTG GAA TCC AAG 3’
30mer) which were used as primers for sequencing and the full length GH cDNA of these carps were
sequenced. GH cDNA sequence of these two carps were compared with the cDNA sequence of the
other Indian major carp rohu (Labeo rohita) and a comparative analysis of the sequence is presented

KEY WORDS : Fish growth hormone cDNA; Cloning; Sequencing; Comparative analysis
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" "WOMEN IN FISHERIES NETWORKS IN THE MEKONG BASIN-

Kathleen Matics
Infarmation Specialist
Fisheres Unit

Mekong River Commission

“Women in Fisheries” is an integral part of Water Resources Development, For this
reason the author, as the Interim Regional Coordinator of the Mekong Regional Network
for Women in Fisheries, presents aspects of the establishment of “Women in Fisheries
Networks in the Mekong Basin.”

The paper identifies a wide spectrum of problems facing Women in Fisheries in the
region. In recognition of these problems some of the initiatives of the Partnership for
Development in Kampucha (PADEK) are recalled. As a direct follow-up in April 1997,
the WES Aguaculture Project in Can Tho, Viet Nam, and the MRC Fisheries Programme
jointly organised a Round Table Discussion on Women in Fisheries in the Mekong Basin.
The meeting facilitated the establishment of National Networks in Thailand and
Cambodia. The author also mentions efforts to set up similar Natipnal Networks in Viet
Nam and the Lao PDR. She explains how the four National Networks will be integral
components of the Regional Network. Opportunities for conducting research activities
and exchanging information on Women in Fisheries among the four riparian countries are
suggested.

KEYWORDS: Women in Fisheries, Gender




PRESERVATION OF SHRIMP POND WATER QUALITY BY OZONE

M. Matsumura?, V P Migo™, D. Balobalo™ HX. Young®. I.D. Albaladejo®

Mnstitute of Applied Biochemistry, University of Tsukkuba, Tsukuba, Tsukuba, Japan

INational Instituze of Molecular Biology and Biotechnology, University of the Philippines Los Banos, Laguna, Philippines
3)zikqua-Ecotf:chnology Research Inc., Coloocan, Philippines

“Bureau of Fisheries and Aquatic Resources, Quezon City, Philippines

A novel application system of ozone for disinfection and water quality improvement in
shrimp grow-out ponds was studied in this work. In the system a water-jet circulator was employed as
an ozone distrihutor, This water-jet circulator erhanced the liquid mixing in shrimp ponds and
diminished the vertical distribution of DO, which was also effective for sediment improvement. An
appropriate ozone dosing rate for disinfection was defermined through actual shrimp cuitivation in
polluted pords with pathogenic Vibrio.

KEY WORDS : Prawn culture - Disinfection - Ozone - Water-jet circulator
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CHARACTERISTIC DISCARDS AND THEIR ESTIMATION
IN MULTI-SPECIES FISHERIES

Tatsuro Matsuoka
Faculty of Fisheries
Kagoshima University
Shimoarata 4-50-20, Kagoshima, JAPAN

Discard of bycatch organisms is one of the most serious problems in the fishery industry over the
world. Discards in fishing sectors must be evatuated accurately to improve the situation, bowever, the
methodology for discard estimation has been in confusion and characteristics in discard practices in
multi-species fisheries in tropical and Asian countries have been eliminated from consideration, This
paper reviews methodology for discard estimation, analyses characters of discard in multi-species
fisheries, and introduces an appropriate methodology for discard estimation in the region.

A majority of discard estimation analysis has been based on an assumption of positive correlation
between discard and landing amounts. It is reflected in the analysis on the basis of discard ratio, which
is defined as Equation (1) where d and ¢ are discard and landing amounts from sampling. A discard
amount, D in a sector is derived as Equation (2) where C is the total landing in the sector

r=E@d/lc) ... )

D=rC .. (2) T 07 { ®
Q
According to this principle, discard ratio bas been = I ©
applied in a variety of fashion. Tbe latest attempts o £ e I L
seem to estimate discards, Dy of each speciesjimeach = ¢ e
sector i on the basis of specific discard ratio, ry and g = :
specific landing Cy. However, the applicability of :E &
this method is doubtful in the region. o B -
=]
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A small-scale coastal boat seine (gochi-ami) © 03 i
fishery in southern Japan was surveyed and the nature Correlation of specific discard to
of discards in multi-species fisheries was studied. A specific landing

total of 145 finfish and crustacean species occurred
during 37 times of onboard sampling, among which
97 species were landed either always or occasionally and 48 were discarded always. In each one of four
sub-sectors, species from 24 to 31 were landed in each sub-sector, whereas the expected (target) species
comprised of only 28% to 48%. Species from 58 to 79 occurred in discards in each sector, where all
the discard species comprised of less than 10% of summed discards in each sector and no major discard
species were observed.  The correlation of summed discards to summed landing was higher than that
to target species landing. The correlation of specific discards to summed landing was higher than that
to target species landing. The most important finding was that correlation coefficients of discards to
landing were negative in many cases. This reflects the discard practices in multi-species fisheries where
discards do not necessarily attributed to size selection. '

More accurate and universal method to estimate discards is that on discard per unit effort (DPUE), g
of which coefficients of variation are much smaller than those of discard ratios in many cases. The total
discard where the total effort is I is obtained as;

D=q F e (5)

It is recommended; (1) a discard ratio is confined to illustrate discard practices itt each sector, and (2)
higher accuracy in discard estimation is expectable when DPUE an effort statistics are used. Tt is
impossible to deal with species-species discard ratios in multi-species fisheries.
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SURVIVAL OF CAPTURED FISH IN COASTAL TRAWL

Yoeshiki Matsushita and Yoshihiro Inoue
National Research Institute of Fisheries Engineering
Hasaki, Ibaraki, 314-0421, TAPAN

Masahira Sida, Keisuke Sato and Yukiharu Nojima
Chiba Prefectual Fisheries Experiment Station
Chikura, Chiba, 295-0024, JAPAN

The coastal trawl fishery in Chiba, eastern part of Japan catches a variety of species such
as shrimps and finfish. Bycatch and discarding of smaller unmarketable fish has become a problem
in this fishery for sustainable resource management. Fishers have taken voluntary action to
mitigate discarding of fish through a fishers research program that includes national and state
researchers. The characteristics of bycatch species were analyzed and new fishing gear was
developed and introduced that reduced the bycatch without any loss of target species. Thevalidity.
of this counter measure was further investigated by monitoring the survival ratios of captured fish
through a series of holding tank experiments.

Trawl operations were carried out on commercial fishing grounds (sea temp. 19-21C%
with tow durations of 0.25, 1, 2 and 3 hours. Four hundred and ninety six individuals of 7 species
(stone flounder Kareius bicoloratus, blenny Enedrias nebulosus, marbled sole Limanda
yokohamae, frog flounder Pleuronichihys comutus, dragonets Callionymidae, bamboo flounder
Heteromycteris japonicus and cinnamon flounder Pseudorhombus cinnamoneus) were captured
and kept in the holding tanks (1 tons, free water flow) which were set on the deck. The fish were
transported fo tanks (3 tons, free water flow, water temp. 19C®) located at the fishing port. A visual
check of mortalities wascarried out every 12 hours. Dead fish were removed and length, weight and
skin condition were recorded. Fish were monitored for 8 days after capture and live fish were
measured at the end of experiments. The survival ratio (number of live fish / number of captured
fish) by elapsed time wascalculated for each species.

The survival ratios at the end of 0.25 1.0~
hours tow experiment were 1.0 for stone flounder, B Blenny
marbled sole, dragonets and bamboo flounder, over
0.5 for blenny and frog flounder. Only cinnamon
flounder showed 0 survival ratio. On the other hand,

o Stone flounder

Marbled sole

survival ratios were decreased in 1-3 hours tow 2 L
experiments which were same with conventional = oosl
operation except in the case of blenny (Figure 1). 2
Most deaths occurred within 24 hours and survival 2 i
. , .. . = Frog tlounder
ratios became stable after this critical period for @ 3 -

. . . . . Dragonets
every species. Survival ratio varied by species. = Bamboo flound
Higher survival ratios of stone flounder and marbled | 411000 Founder
sole (18-4lcm) may be related to size because 0 Cinnamon flounder
smaller flounder species (frog flounder, bamboo [ S R S A R R N
flounder and cinnamon flounder, 5-25¢m) showed 01 2 34 56 7 8
lower survival ratios. From these results, catch and . Days after captured
release is not effective to conserve unmarketable Flgure 1. Survival ratios
fish in this fishery. Release of fish in earlier stage of In relation to elapsed time.

capture process should be considered.

KEYWORDS: Trawl, Catch and release, Survival of fish
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IMPACT OF AQUACULTURE TECHNOLOGIES ON SMALL NATIVE
SPECIES (SNS) IN BANGLADESH

D. Mazumder and S.D. Tripathi

International Center for Living Aguatic Resources Management (ICLARM)
House No. 75, Road No. 7 Block-H, Banani

Dhaka-1213, Bangladesh

Research investigations leading to development of freshwater aquaculture technologies and
their transfer to the farming community have played a role in increasing fish production,
improvement of nuirition and alleviation of poverty in Bangladesh. Fish production from aquaculture
resources has registered a three-fold increase in the past 10 years and is likely to achieve a further
high in future in view of the increasing realization about the importance of fish in the daily diet and
as a source of lucrative income with little investment by the resource poor.

Though the adoption of these technologies involving the culture of fast-growing, large-sized
fish of both native and exotic origin has brought about tremendous grains and resulted in increasing
the production from 571 to 1326 kg/ha in just one decade, the adverse ecological consequences of the
..management techniques, especially on the native species, have not been realized at all. As a result,
the abundance of many a small native species (SNS) has been seriously affected. The paper discusses
the role of these small native species (SNS} in rural economy and food security and the impact of
adoption of modern aquaculture technologies on their price, consumption and biodiversity from some
selected areas in Bangladesh.
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QUANTITATIVE GENETICS AND GENETIC TRAMSFORMATION FOR
THE SELECTION OF PATHOGEN-RESISTANT SHRIMP

Vima Cede?o', Evelyne Bach?re?, Jenny Rodriguez!, Edouard B?dier’, Emmanuel Goyard®, Viviane Boulo?, Jean-Paul
Cadoret®, Eric Mialhe'
'French-ecuadorian cooperation, Embajada de Francia, Quito, Ecuador
*IFREMER, Laboratoire DRIM (D?fense et RYsistance chez les Invert?br?s Marins), Universit? Montpellier IZ,
Place Eugne Bataillon, 34000, France
*IFREMER, COP, Centre Oc?anologique du Pacifigue, Papeete, Tahiti

From its beginning, shrimp aquaculture has been based on animals obtained from the sea,
either as post-larvae for supplying farms, or as adults for producing post-larvae in hatcheries. Such
animals are non-adapted to the artificial conditions of shrimp culture that leads to physioclogical and
immunological stress with a subsequent increased sensitivity to pathogens. Moreover, these wild
animals constitute a permanent introduction of pathogens in hatcheries and farms, resulting in
epidemics or endemics because of the high density of animals. In addition to economic losses
resulting from infectious diseases, traditional shrimp aquaculture is threatened by ecological damage
related to the overexploitation of wild shrimp populations, the use of antibiotics leading to residues
with the subsequent occurrence of resistant bacteria pathogenic for shrimp or humans, and the
destruction of mangroves for moving farms to non-infected areas. All around the world,
domestication of shrimp and selection of pathogen-resistant strains appear as the chief priorities for
economic and ecological sustainability of shrimp aquaculture. Considering the complex molecular
basis of animal growth and pathogen resistance and the nature and variety of shrimp diseases, a
double strategy has been developed for shrimp genetic selection that is based on quantitative genetics
and genetic transformation. For domestication and selection through quantitative genetics, several
traits related to key immune effectors and pathogen resistance were considered as essential criteria in
addition to growth and fitness characters. Genetic transformation was considered as a complementary
way to obtain multi-resistant domesticated shrimp through the expression of homologous or
heterologous immune genes and the expression of specific viral proteins or ribozyme sequences.
Domestication and breeding programs through quantitative genetics can now be undertaken by
shrimp producers, first because shrimp maturation and larval culture are well established procedures,
second because several assays have been designed for individual evaluation of several essential
quantitative immune characters and third because challenge tests have been optimized for family
evaluation of resistance against highly pathogenic : vibrios and viruses, Moreover, some
microsatellites have been identified in shrimp genomes arid AP-PCR teclinology has been shown to
be suitable to characterize family or individual RAPD genetic patterns with DNA extracted from
small hemolymph samples. These genetic markers allow several families to be mixed in a common
pond for reliable comparisons of performance. Such breeding programs are urgently needed, but to be
successful, they need to be organised by teams of specialists in shrimp genetics, immunology and
pathology, thus taking into account the diversity of technologies and concepts that have to be
managed. For genefic transformation of shrimp, much important progress has been made in the
development of gene transfer technology. Transfection can be achieved through biolistic, lipofection
and/or viral vectors. Teterologous promoters have been shown to be efficient to control gene
expression. Research is currently focused both on the identification of specific transposable elements
to construct integration vectors and on the evaluation of heterologous viral integration vectors.

KEY WORDS : shrimp, genetics, quantitative genetics, genetic transformation, breeding program,
growth, pathogen resistance, immune characters, genetic markers.
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ESSENTIAL FATTY ACID REQUIREMENT OF JUVENILE GROUPER
Ephinephelus coioidies

.M. Millamena and Nelson Golez
Aguaculture Department

Southeast Asian Fisheries Development Center
Tigbauan, Iloila 5021 Philippines

Feeding trials were conducted to detexrmine the essential fatty acid requirement of
grouper Ephinephelus coioides juveniles. Experimental diets were formulated to contain 42.5%
protein and 10% lipid. The semi-purified diets contained fish meal, casein and gelatin as
protein sources and beef tallow as lipid source supplemented with pure n-3 highlyunsatwrated
fatty acid (HUFA) esters. The basal diet without HUFA supplementation contained 0.25% n-3
HUFA. Graded levels of n-3 HUFA were added to the basal diet at 0, 0.5, 1.0, 1.5, and 2.0% of
the diet. E. coioides juveniles, initial BW = 1-2g, were reared in 2501 fiberglass tanks at 25 fish
per tank in a completely randomized design with three replicates per treatment. Tanks were
supplied with sand-filtered sea water in a flow-through system with adequate aeration. They
were fed the experimental diets for 60 days at a feeding rate of 25-30% of BW per day. Data on
percent weight gain, specific growth rate, survival, and feed conversion efficiency of grouper
were subjected to one-way analysis of variance. Results showed that fish fed with diets
supplemented with n-3 HUFA had significantly higher (P>0.05) weight gains than the
unsupplemented diet (control). Growth improved with HUFA supplementation and the best
growth response was attained at 1.0% n-3 HUFA. Beyond this level, growth tended to decrease
until the highest TUFA level. Survival rates did not differ significantly among treatments. This
information is useful in developing a practical diet for grouper juveniles.

Keywords: Ephinephelus coioides, essential fatty acid, feed conversion efficiency
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REPRODUCTIVE PERFORMANCE OF CAPTIVE Scylla serrata FED
VARIOUS BROODSTOCK DIETS

Oseni M, Millamena and Emilia T Quinitio
Aquaculture Department

Southeast Asian Fisheries Development Center
5021 Tigbauan, Iloilo

PHILIPPINES

Twenty four Scylla serrata females reared in ponds at Molc, Iloilo City were stocked in 3
units of 12-ton broodstock tanks at 8 females per tank and cultured for 120 days. Half of the females
were ablated and the other half were unablated. Dietary treatments were the following: D) = natural
food (trash fish, squid, mussel meat), D, = combination of artificial dist and natural food and D, =
artificial diet.

After 120 days of culture, best broodstock response in terms of percent spawnings with
hatching, fecundity, egg fertilization rate, total no. of zoea produced and broodstock survival was
obtained in D, and poorest response was in D;. Broodstock in Ds gave intermedjate values among the
treatments. Larval quality measured as zoea growth index and ability to reach the megalopa stage was
best in D; and higher in unablated females. Latency period from stocking to maturation and
subsequent spawning was shorter in ablated than in unablated females. Rematurations were observed
for both unablated and ablated females in all dietary treatments.

KEYWORDS: Scylla serrata, reproductive performance, diets
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MASS MORTALITIES ASSOCTIATING WITH AN EMERGENT VIRUS IN
JAPANESE PEARL OYSTERS Pinctata fucata martensii

Teruo MIYAZAK]I, kunike Goto, Tatauya Kobayashi and Masate Miyata
Faculty of Bioresources

Mie University

1515 Kamihama, Tsu, Mie 514, JAPAN

Mass mortalities of the cultured Japanese pearl oyster Pinctata fucata martensii  have
been occurring in western regions of Japan since 1994. This has been OCCUITIRE among
juvenile, mother and operated oysters without any obvious problems with seawater quality
such as ted tides. In 1996 and 1997, the annual mortality of cultured akoya oysters in all
the western regions increased to over four hundred million, which was over 50% of the
oysters in production. The present study was conducted to investigate the cause of the mass
mortality of akoya oysters. We present the results of histopathological and electron
microscopic studies, and report the isolation and culture of the causative virus. The results
of infectivity experiments are also reported.

The main pathological signs of the affected oysters were atrophy in the adductor, the
mantle lobe and the body accompanying with the yellowish to brown coloration.
Histological studies revealed necrosis and degeneration of muscle fibers of the adductor,
pallial and foot musculature as well as the cardiac muscle. Electron microscopy revealed
multiplication of small round virions approximately 30 nm in diameter within intra-

sarcoplasmic inclusion bodies in mecrotized muscle fibers of the adductor, pallial
musculature and heart. The causative virus was isolated and cultured with fish cell lines as
EK-1 and EPC. Electron microscopy also revealed the same virions in the cytoplasm of
infected cells. Moreover, pearl oysters that had been experimentally inoculated with the
cultured virus showed replication of the virus transmission, the pathological signs of the
disease and marked mortalities. These results indicate that a new, emergent virus caused the
mass mortalities in cultured pearl oysters.

KEYWORDS: Japanese pearl oyster, Mass mortality, Emergent virus
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EFFECT OF ALGAL CELL CONCENTRATION, SALINITY AND BODY
SIZE ON THE FILTRATION AND INGESTION RATES OF FEW
CULTIVABLE SPECIES OF INDIAN BIVALVES

K. V. Rajesh, K, Sunilkumar Mohamed and V. Kripa
Central Marine Fisheries Research Institute (CMFRI),
P.0. Box: 10603, COCHIN 682014,

Kerala State, INDIA.

The influence of varying algal concentration, salinity and body size on the filtration or
clearance rate and ingestion or feeding rate of four species of Indian bivalves, viz., the green mussel
Perna viridis, edible oyster Crassostrea madrasensis, the corbuculiid black clam Geloina bengalensis
and the venerid shortneck clam Paphia malabarica were investigated under laboratory conditions.
The study was carried out by using the indirect method, where, the filtration rates (1.h™. animal™} and
the ingestion rate (cells.h”. animal”) are calculated from the decrease in particle concentration of the
experimental medium per unit time.

Pure suspensions of the unicellular alga Isochrysis galbana (7-8 |) in conecentrations ranging
from 3 x 10* to 3 x 10° cells. mI™" were used in the test solutions. The maximum volume of filtration
was observed for the clam G. bengalensis. The filtration capacities of the different species in the
order of high to low is Geloina>Crassostrea> Perna> Paphia. Increasing aigal concentrations resulted
in escalating filtration rates until a threshold of 10° cells.ml”, However, at this concentration all the
species showed production of pseudofacces (facces with intact algal cells). The amount of algal cells
ingested per bivalve was directly proportional to the algal cell concentration until the threshold levels
for different species. The filtration rate was found to be directly proportional to the body size for all
tested bivalves. Maximum clearance and ingestion rates were observed at the ambient natural
salinities of the respective species tested. A

The results of the study would be useful for maintaining these bivalves in laboratories for
different experiments. Further, it could also serve to determine the use of bivalves in integrated
culture systems, where, bivalves are increasingly being used to reduce the algal burden in fish/shrimp
ponds.
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ADVANCES IN GENE MAPPING IN PENAEID SHRIMP

§.S.Moore and S.A. Lehnert
CSIRO, Tropical Agriculture, Molecular Animal Genetics Centre, Brisbane, Australia

PCR-based gene mapping technologies are being applied to P. japonicus and P. monodon.
Genetic linkage maps based on Amplified Fragment Length Polymorphisms (AFLP) will enable
quantitative trait loci (QTL) influencing economically important traits to be identified and marker
assisted breeding programs developed. However, maps based on Type I anonymous markers will be
specific to each species of shrimp. Type I anchor loci are being developed allowing integration of
genetic maps. Such markers will facilitate transfer of information between species and open the
possibility of comparative mapping with model organisms such as Drosophila melanogaster.

KEY WORDS : Penacid shrimp, gene mapping, AFLP, microsatellite, comparative mapping
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STUDIES ON LARVAL REARING OF FRESHWATER PRAWN,
Macrobrachium rosenbergii IN KARNATAKA, INDIA

H. Shivananda Murthy and $ K. Satheesha
Department of Aquaculture, University of Agricultural Sciences
College of Fisheries, Mangalore - 575 002, India

Studies on breeding and larval rearing of giant freshwater prawn M. rosenbergii were
conducted to improve the technology for better larval metamorphosis, survival and water quality in
Karnataka, India. "Suitable hatchery tanks and air 1ift recirculatory system with biological filter were
designed and febricated for the larval rearing.

Water quality and feeding are very important in the larval learing of M, rosenbergii. In the
stagnant or replacement systems, ammonia (NH;) and nitrite (NO,) often create problermns, when their
fevels exceeded 0.1 mg/l and lead to poor survival of larvae. The designed and fabricated airlift
recirculatory system was found suitable for the larval rearing. Water exchanged frequently between
biological filter and larval rearing tank (1 1/min). Nitrosomonas and Nitrobactor bacteria developed
within 3 days on substrate material in the biofilter tank. The toxic ammonia was reduced to nitrite by
Nitrosomonas and then to nitrate (non toxic) by Nifrobacter in the biological filter. The average
values of ammonia and nitrite recorded were 0.005 and 0.01 mg/l respectively. The recorded levels
of ammonia and nitrite were ten times less than the level recorded in stagnant system. The other
water quality parameters recorded were temperature 29.0 — 30.5°C, pH 7.9 — 8.5, dissolved oxygen
7 7.5 mg/l and carbon dioxide 0 — 0.4 mg/1.

The designed and fabricated cylindroconical fibre glass tank was found ideal for the prawn
hatchery. A synchronised metamorphosis of larvae to PL and good survival (51.6%) was achieved in
the system. The possible reasons for successful larval rearing atiributed to shape of the tank and
recirculation through biofilter. This was a circular tank with centrally sloping bottom and control
value for draining purpose. There were no dead spaces for larval settling. When aeration was given
at the centre, water was lifted like an upwelling and continuous circulation from bottom to top was
maintained and larvae were well dispersed. In the flat bottom tanks larvae settle at corners and lead
to mortality. This problem was solved with the self designed and fabricated suitable hatchery tanks.
Breeding and successful larval rearing of freshwater prawn, M. rosembergii in the agroclimatic
regions of coastal Karnataka for the first time is an achievement in seed production in view of
farming potential of the species in the region. The seed would be available to needy farmers with in
the visinity. The self designed and fabricated airlift recirculatory system and special type of hatchery
tanks found ideal for larval rearing of the M. rosenbergii.
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LOW SALINITY CULTURE OF Penaeus monodon FABRICIUS
AND ITS EFFECT ON THE ENVIRONMENT

Yont Musig and Sathit Boonnom
Faculty of Fisheries

Kasetsart University

Bangkok 10900, Thailand

In 1997, a survey was made in the central part of Thailand of farming areas where low
salinity culture of Penaeus monodon was being practiced in fresh-water environments. The purpose
of the study was to determine the affect of such culture on the surrounding environment. This farming
technique was being practiced over a total area of 11,504 ha in 12 central provinces. Culture areas
could be categorized into 3 types: 1) freshwater areas with normal soil, 2) freshwater areas with
saline soil, and 3) freshwater areas that become salty during the dry season due to the penetration of
sea water upstream along waterways connected to the sea. Closed culture systems without water
exchange were being used. In normal practice of this technique, water of 5 to 9 ppt salinity is
prepared by mixing tansported seawater brine with freshwater in earthen ponds that are filled to about
30 to 50 % of pond volume. After stocking with post larvae, the ponds freshwater is gradually added
as required such that the salinity of water during the last month of culture falls to between 1-5 ppt.
For small size farms (SF), the effluent is released directly into receiving waters. In some medium size
and large farms (MLF), effluents are treated and water is recirculated to be used again. In MLF
culture systems, no effluent is released into the surrounding environment and dikes and ditches are
built surrounding the farms to prevent the spread of salt waters. Analysis of pond effluents revealed
that their average characteristics were 38.7 mg/l BODs, 0.63 mg/1 of inorganic nitrogen, 0.037 mg/1 of
total phosphorus, 182.4 mg/l of total suspended solids, and 0.2-5.0 ppt salinity. Analysis of electrical
conductivity of soil in and around the farms indicated that most of the salt accumulated in the top 0-
15 cm layer of pond bottom soils, However, in some ponds, the salt penetrated down to depths of 70-
100 cm. Analysis of soil samples surrounding the shrimp ponds indicated mostly that the salt spread
for only short distances from the ponds.




- THE EFFECT OF EXTENDER, pH AND EQUILIBRATION TIME ON
THE MOTILITY OF CRYOPRESERVED Tor khudree (SYKES)
SPERMATOZOA

Nagappa Basavaraja, Shubhaschandra Ninjoor Hegde and Iglas Ahmed
College of Fisheries

University of Agricultural Sciences

Mangalore — 575 002, INDIA

Mzhseer, the well known game and food fish, are pride of India and they are National
heritage. Anthropogenic pressures have resulted in drastic decline in the natural stocks of
mahseer, particularly the Deccan mahseer Tor khudree. Cryopreservation of mahseer milt
and establishment of gene banks is one of the effective ways to conserve the endangered
mahseer. The present study was conducted to develop a practical protocol for
cryopreservation of the milt of endangered mahseer, Tor khudree,

Immotile milt samples of T khudree, pooled from several males, were diluted with
two extenders (Ext. I : Modified Ringer’s solution , pH 7.48 and Ext. Il : NaCl -0.75%,
CaCl; - 0.02%, KCI - 0.05% and NaHCO; - 0.02%, pH 7.75}, using dimethylsulphoxide
(DMSO) at 10% as cryoprotectant. The optimum pH and cryoprotectant levels were decided
based on preliminary trials, carried out at pH range of 7.0 to 8.5 for both the extenders and
DMSQ at three levels viz.,, 5, 10 and 15%. The diluted samples were subjected to
equilibration periods of 30, 60 and 90 min., stored in 500 pl plastic straws, cooled at atound
25°C/min. over liguid nitrogen (LN,) and kept immersed in liquid nitrogen for 10 weeks. The
milt samples were thawed at 37°C for 5-10 sec. The motility of thawed spermatozoa was
estimated using an inverted microscope.

Both the extenders at a ratio of 1:10 were found to be equally good (p > 0.05) at the
tested pH levels in the presence of DMSO at 10% and the spermatozoa showed motility rates
" as high as 95% after 10 weeks of storage in LN, Of the different equilibration periods,
DMSO at 10% for 30 min. significantly increased (p < 0.05) the post-thaw motility of
spermatozoa. The spermatozoa count in fresh inilt ranged between 4.98 x 10°and 7.45 x 10°
per mm’® and the spermatocrit value was 1:4 to 5 (liquid portion to packed sperm cells).

Based on the results of the present study it-'can be concluded that the Tor khudree
sperm can be cryopreserved using either extender I at a pH of 7.48 using 10% DMSO at a
equilibration period of 30 min., or using extender II at a pH of 7.75 using 16% DMSO at a

equilibration period of 30 min.

KEY WORDS : Cryopreservation;, Spermatozoa, Mahseer
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EFFICACY ON RELEASE PROJECT OF BLACK SEA BREAM
IN HIROSHIMA BAY

Heisuke Nakapawa, Tetsuya Umino

and Marehiko Hayashi

Faculty of Applied Biological Science,
Hiroshima University, Higashi-hiroshima
739-8528 JAPAN

The industrial development of coastal zones has deteriorated natural ecosystems. The disap-
pearance of nursery grounds for fry and larvae such as zostrea zones and estuaries affects the produc-
tivity of fisheries. In the hope of compensating for the loss of nursery areas, a releasing project was
established in Japan for the enhancement of natural bio-organisms.

More than 25 species of aquatic animals are released into the Seto Inland Sea for the purpose of
stock enhancement. Black sea bream (Acanthopagrus schlegeli) is one of the most important fishery
resources and game fisb in the sea. The number of black sea bream released into the sea was
6000,000 in 1996 and the number is next to ted sca bream (Pagrus major). Although the annual
fishery production of black sea bream in Hiroshima Bay is gradually increasing, it has not yet been
proven scientifically whether this is due to the release project or the restoration of nursery zones.

Black sca bream of 4-5cm total length have been released every year into Daié Bay at Nino-,
shima, an island of south of Hiroshima City. Small populations of Japanese sea bass, mullet, scor-
pionfish, and black rockfish might prey on young black sea bream in the bay. The studies have tried
to shorten the intermediate culture period to release the juveniles at 2 cm in order to rationalize the
release project.

Twenty thousand juveniles of 2cm in total length (Group S) were released after being marked
with Alizarin Complexone in the otolith. After intermediate culture for 3 wecks, the same number
of 4cm sized fish (Group L) were marked by clipping the ventral fin and released into the same area.
The two released groups as well as wild fish were later caught in seine nets and by angling. The
morphological and biochemical cbaracteristics of Group S were compared with Group L and the wiid
fish to examine how Group S might acclimate to a natural environment. The study shows the trials
carried out from 1994 to 1997,

All fish from Group S commenced feeding on natural organisms on the 4th day after release,
and the composition of the feed organisms was not different from those for the wild fish. Growth,
hepatosomatic index, and muscle ratio after release changed annually among released groups and wild
fish, but became indistinguishable from each other by day 80. Relative intestinal length (intestine
length/body length), which was sborter in artificially produced fish was increased within 30 days after
release. Changes in muscle triglycerides, one of the important factors for survival were not signifi-
cantly different from Group L.

Daily survival rate immediately after release was not significantly different between the two
released groups.  The ratio of recovered fish between Group S and Group L was 1 to 3. This ratio
remained constant throughout the 4 years of the study. The lower survival rate of Group S could not
be explained by the occurrence of size-dependent mortality, because mortality was not correlated to
size differences at release.  The relatively lower recovery rate of Group S could be due to the poten-
tial risk of predators, The morphological and biochemical characteristics heipful in evaluating fish
quality implied that the 2 cm sized fisb could survive in the natural environment by acclimating their
metabolism to the new environment within a short period.

Shortening the intermediate culture period would lead to a reduction in expenses, but poorer
recovery than 4cm sized fish from the natural environment. A practical release project will be te-
quired to keep a balance between economics and efficacy.

KEYWORDS: black sea bream, stock enhancement, release project



ABUNDANCE, REPROBDUCTIVE PATTERN AND SEMI-INTENSIVE
SPAWNING OF COMMON CARP (Cyprinus carpio) IN A WATURAL
ECO-SYSTEM.

Shirani Nathenael and Udeni Edirisinghe
Department of Animal Science,

Faculty of Agriculture,

University of Peradeniya
Peradeniya, SRI LANKA,

During the period 1984-1990, Victoria, a newly impounded hydro-electric reservoir in Sri
Lanka was stocked with different exotic fish species to augment fish yield. A marked increase in
relative abundance (30% by weight) and CPUE of common carp by the énd of 1997 (Figure 1 and 2)
indicated successful natural recruitment to the fishery.

Figure 1: Relative abundance (percentage by welght} Figure 2: increasing trend in CPUE of common carp
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Meonthly analysis of G.S.1. combined with histological examination of gonads revealed year
round breeding with four spawning peaks co-inciding with the onset of heavy rain and rising water
level. During peak breeding the water temperature, pH, total alkalinity, total hardness,conductivity
and dissolved oxygen concentrations ranged from 26.4-28.3°C , 6.9-8.1, 0.39-0.79 m mol”, 4.4-7.2
mgl', 53- 70 us®, and 4.4-6.5 mgl" respectively. Gonad development was highest during Marcb-
May, Sept-Oct and Dec-Jan corresponding with a rise in water temperature. Thus, tbe onset of heavy
rain preceded by periods of increased water temperature appear to stimulate peak breeding.

Under natural conditions egg deposition was significantly higher (p<0.05) on kakabans made
of coconut fibre than on plant material. Horizontal placement was preferred to longitudinal hanging.
A high percentage fertilization and hatchability (92-96%) indicate tbat kakabans made of coconut
fibre could be used during peak breeding to improve spawning conditions in the reservoir.

KEYWORDS: Breeding,, Abundance, Kakabans, Commeon carp.
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DEVELOPING CO-MANAGEMENT IN AN ARTISANAL GILL-NET
FISHERY OF A DEEP HYDRO-ELECTRIC RESERVOIR IN SRI LANKA.

Shirani Nathanael and Udeni Edirisinghe
Department of Animal Science,

Faculty of Agriculture,

University of Peradeniya,

Peradeniya, SRI LANKA.

Co-management, where responsibility for resource management is shared between the
sovernment and user groups is essential for sustainable utilization of the fishery in Victoria, a recently
(1984) impounded hydro-electric reservoir in Sri Lanka.

Using a RRA (Rapid Rural Appraisal) approach in 1997, 1. past management and its
drawbacks 2. the socio-economic profile of the fishing community and their feedback as well as 3.
the present status of the {ishery were identified. Illegal fishing and net thieving due to open access
nature of the reservoir with lack of suitable legal enactments and the need to effect closed seasons
with alternative employment for fishermen during low water level were the major management
problems. During the past, the main focus of fishermen was on maximising profit, whereas their
present problem is financial hardship due to loss of fishing income (Figurel). In 1997, 70% of the
fishermen were also working as casual labourers.

Figure 1: Daily fishing [neome of five fishermen during January 1897
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Co-operative co-management between the government and the fishermen is required to enact
legistation making licensing and society membership compulsory for fishing and to delegate author‘ny
to the co-operative society to penalise wrong doers, provide subsidies for fishing and ﬁlld alternative
employment for fishermen when catches are poor. Controt and enforcement of regulations through a
bottom-up approach invelving informative co-management whereby the fishermen inform the
government of their decision to collectively abide by fisheries regutations, form patrol groups in each
landing site and effect closed seasons would promote proper resource utilization and management.

KEYWORDS: Co-management, Fishermen, Government,
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LIMNOLOGY, FISH FAUNA AND FISHERIES OF LAK LAKE
(DAC LAC PROVINCE, VIETNAM)

Ngnven Quoc Nghi and Thai Ngoc Chien
MRC Reservoir Fisheries Management Project
50 Le Hong Phong.

Ban Me Thnoi, Vietnam

Lac Lake, the largest natural lake in Dac Lac province, Central Highlands. Vietnam runs into
the Krong Ana river, a major tributary of the Mekong river. In 1996, the Management of Reservoir
Fisheries Management Project began a preliminary fisheries survey here.

The lake is situated at 101° 11" Eastern longitude and 1° 26’ Northern latitude in a valley in
southern Dac Lac province. It is surrounded by swamps and wet land. In the rainy season the lake
area expands to about 800 ha with 3370 km2 of catchment when the Krong Ana overflows. In the dry
season, this flow is cut the area drops to about 500 ha, and the catchment to 108 km?2.

The average annual precipitation at Lac is 2038 mm. Mean annual air temperature is 23° 8C,
with a difference of 4.8°C between the hottest time (April, May) and coolest time (December,
January). Lac Lake is shallow. In August 1997, a survey found depths ranging from 1.7 - 28 m with
a mean depth of 2.1 m. By April 1998, mean depth had dropped to 0.8 m. Daytime surface water
temperatures are always 1-2°C higher than at the bottom, but without a pronounced thermocline.
Dissolved oxygen at the surface layer at day time is between 8-9 mg/l in moist places. It reached
11mg/! occasionally, possibly because of blue-green algal blooms and a thick growth of macrophytes.
Near the bottom oxygen levels were considerably lower, about 2-3 mg/l. The pH of Lac ranged form
7.5 to 8.0, in most cases. Occasionally daytime surface pH reached 9.56 was found. At the bottom
pH was 6.5, and sometimes lower.

To date, 35 species of fish species belong to 11 families have been identified. Cyprinidae
predominate, with 22 species. The other families have only 1 to 2 species. There are 7 cultured
species, introduced from the North during the last 20 years. Among them 3 species can reproduce in
limited quantity, Indigenous species are mostly small plankton feeders or predators.

The fisheries in Lac are artisanal having developed since 1980. A survey in July, 1997
identified 73 fishermen using 5 different fisbing gears: gillnet, liftnet, fence net, longline and shrimp
trap. The fishermen change their gear according to various environmental factors, including water
level, weather, moon phase.

Catch assessment from August, 1997 to March, 1998 indicates and average total monthly fish
vield of 3.25 tons. Over this period, fence nets caught the largest proportion of the catch (1229 kg
per month}, followed by gill nets (1057 kg/month). '

In the last two to three years, fishermen have been complaining about low catches from the
lake. One possible factor is over fishing, particularly by using fence nets 2nd seines. Fence nets,
while passive, interrupt fish movements and have 2 small mesh size. Seines with very small mesh
size drag the bottom and reportedly killed many fingerlings before being banned in April, 1997.

In order to rationally utilize fish resources in Lac Lake the fishermen need to be organized,
and some fishing regulations need to be set up in consultation with and followed by the fishing
communities.
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LARVICULTURE OF THE MUD CRAB (Scylla serrata) IN THE MEKONG
DELTA, VIETNAM UNDER CONTROLLED CONDITIONS

TT Nghia, NM Dat, VD Quynh, and P Lavens
SARDI-CTU

Among portunid crab, the mud crab, Scylla serrata (Forskal) is subjected to intensive fishing
in most part of its wide Indo-Pacific range (Csavas 1995). In Vietnam, most of the exploited mud
crab comes from nature and S, serrata seems the dominant caught species. In recent years, the mud
crab has become a popularly cultured species of coastal areas besides shrimp. Most crablings have
been collected from nature. The improvement of the crab seed production will satisfy the diversity of
aquaculture in the Mekong Delta. Abundant supply or hatchery-produced crab seed will also support
the natural crab population. Experiments and practical techniques on rearing larval stages to juveniles
under controlled conditions have been conducted in Malaysia, the Philippines, Thailand, Australia,
Taiwan, Japan and Vietnam with varying degrees of success (maximum survival from Z1 to C1 stage
was in the range of 0-30%) and inconsistent. Until now there is no clear guidelines for the
larviculture of this species even in the research level (see more In Fielder 1995). Therefore, we
focused on the most important factors (feeding regime, stocking density, other zootechniques...)
potentially affecting the physical performance and survival of the mud crab larvae. The experiments
were carried out in a hatchery in Ba Ria — Vung Tau province, Vietnam locating 120 km north of
HCMC and lasted from Nov-96 to May-97. The temperature of rearing seawater was in the range of
16-30°C. The seawater used was 30+7-2 ppt and disinfected by chlorinating and UV. Larvac were
obtained from the egg-carrying or uni-eyestalk ablated gravid females collected from nature.
Broodstock females were cultured separately in ceramic vessels of 401 with water circulation (300
ml/min) through a biofilter. In total 36 females were collected in this research, but only 6 were used
for larviculture as too many females gave hatching eggs simultaneously. Each female was fed on
average 5 10 g of raw flesh of trash fish, small shrimps, oysters, clams, worms and crabs daily.
Larviculture was carried out in transparent PVC bottles of 21 with slight aeration and water was
changed every 2-3 days. Each treatment had 3-15 replicates. In general, the techniques of culture
and/or using live feed (microalgae Chaetoceros calcitrans, rotifers and Artemia) were followed the
guidelines of Lavens and Sorgeloos 1996. The key for recognizing larval stages is based on research
or Ong 1964 and 1966. The day of mass hatching is referred as day0 (D0). Consecutive days are
named day 1 (D1), day 2 (D2) and so on. The broodstock could be reared and induced spawning in a
confined vessel.of 40 1. The uni-eyestalk ablated gravid females normally spawned after ablation 2-
36 days and the fertilized eggs would hatch after 10-12 days. Z1 larvae could be obtained by egg-
carrying or uni-eyestalk ablated gravid females. The best stocking density of Z1 larvae was 40
larvae/ml. - Microalgae (Chaetoceros calcitrans) maintained in the larviculture medium at 100,000-
200,000 cells/ml was the suitable live food on D0-D1 and should be supplied for the larvae till D11.
The rotifer (Brachionus plicatilisy was the most suitable live food from D2-D12 and the best feeding
density was 60 rotifers/ml. Better results were gbtained if using n-3 HUFA enriched rotifers. The
brine shrimp Artemia spp. Of 5-10 nauplii/ml sho(j.lld be fed to the larvae from D12 to replace rotifers.
Live Artemia biomass (ab libitum) and raw flesh of shrimp were the most suitable feed for megalopae.
Raw flesh from aquatic animal source (shellfish and fish) was suitable for crab stage. The maximum
survival from Z1-M stage was 26%, from M-Cl1 72%, and from Cl-six week crablet 37%.
Larviculture in up-flowing water cones are testing to reduce the environmental stress for the animals.

EEYWORDS: mud crab, larviculture
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EXTENT OF THE CHATCHMENT OF RESERVOIRS OF SRI LANKA : AN
IMPORTANT ASPECT IN THE MANAGEMENT OF THEIR CAPTURE
FISHERIES

Chandana Nissanka', Upali 8. Amarasinghe' and Sena 8. De Silva*

! Department of Zoolegy, University of Kelaniya, Kelaniya 11600, SRI LANKA

? School of Aquatic Science and Natural Resources Management, Deakin University, Warrnambool, P.O. Box 423, Victoria
3280, AUSTRALIA '

Tropical reservoirs are extensive and are bound to increase further in the twenty first century
leading to significant changes in landscape of the tropical belt. These reservoirs are primarily
constructed for irmgation, generation of hydroelectricity and water supply schemes etc. Development
of inland fisheries is a secondary use of most reservoirs. In Sri Lanka, most reservoirs are scattered in
the rural arcas of the country so that investigation of the fisheries of individual reservoirs in order to
draw up a fisheries management plan for reservoirs of the country, is practically difficult if not
impossible.

Studics were carried out in 11 perennial reservoirs of Sri Lanka. Basic limnological
parameters were determined in each of these reservoirs. Daily data in fish production and fishing
effort were collected on each reservoir at the landing sites with the help of field data collectors. Data
on catchment areas of reservoirs were obtained from Iirigation and Survey Departments, Attempts
were made to determine land-use patterns of catchment areas of reservoirs using Geographical
Information Systems (GIS) based on 1:50,000 maps,

It is evident that the chlorophyll-a contents (Chl-a) in reservoirs are positively influenced by
their catchment areas. Catch per unit effort (C/f) expressed as catch per boat per day is positively
influenced by Chl-a. Present data do not indicates that morphoedaphic indices defined as ratios of
Alkalinity and Conductivity to mean depth, are significantly related to C/f.

Catch per umit effort (C/f) is positively correlated with catchment area (CA) of reservoir
according to the following equation.

C/f=8.4266 + 0.0147 CA (r=0.834; p <0.01)

Land-use patterns of catchment areas of reservoirs almost entirely consist of dense forests.
Present study indicates that in any strategies for the sustainable management of reservoir fisheries of
Sri Lanka, a provision should be included for the management of catchment areas of reservoirs. As
evident from the present study, GIS is an effective tool for planning a practically feasible management
strategy for catchment areas, hence capture fisheries of reservoirs of Sri Lanka.

KEYWORDS: Reservoirs fisheries; Geographical Information Systems; GIS; Catchment; Limnology
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THE EFFECTS OF TEMPERATURE TO CELL WALL REGENERATION OF
PROTOPLASTS ISOLATED FROM ULVACEAN SPECIES,
CHLOROPHYTA

Hisao Ogawa and Nobuyoshi Nanba
School of Fisheries Sciences
Kitasato University

Sanriku, Twate 022-0101, JAPAN

Three ulavacean species (Enferomorpha compressa, E. intestinalis and Ulva pertusa)
were collected in four seasons on the study of temperature effects to cell wall regeneration of
their protoplasts. Yield of protoplasts from them was varied in season. Ranges of
temperature which protoplast yield exceeded 20 % 10* cells /ml were 13C~19TC in E
intestinalis, 15°C~19C in E. compressa and 7C~15C in U. pertusa (Table 1).

For the temperature experiment, isolated protoplasts were cultured at 10C,15C and
20°C,'respective1y (light condition: 12L and 12D, 1,000 Ix). Protoplasts which completed
their cell wall regeneration at first were observed at 10°C as well as in species and season,
secondly at 15°C and last at 20°C. Through four seasons the species which completed the
cell wall regeneration of protoplasts at first wasU. pertusa, secondly E. intestinalis, and last E.
compressa. Thehour needed for that of three species was around 30h in autumn, 36h in
winter, 72h in spring, and 84h in summer.

Table 1; Yield of protoplast isolated from thalli grown in different temperature conditions

Temp. ('C) U. pertusa E. compressa E. infestinalis
7-9 - 321 22.2 6.2
9-11 ° 429 8.7 3.0
11-13 24.6 15.3 7.0
13-15 24.0 22.6 14.8
15-17 32 24.2 254
17-19 16.8 22.7 25.3
19 -21 7.0 3.9 3.4
21-23 0.1 0 0
23 -25 0 0 0

(x 10* cells/ml)

Keywords: Temperature, Cell wall regeneration, Protoplast, Ulvacean species
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VYOLUME CHANGE OF TRAP BAG NET BY CURRENT
Hironori Ishidoya™® !, Toshiyuki Okano*? and Hiroshi Inada™ 2
*1 Sagamiwan Fish. Res. Inst. of Kanagawa Pref,, 1-2-1, Hayakawa, Odawara, 250-0021, Japan
*2 Tokyo Univ. Fish., 4-5-7 Konan, Minato-ku, Tokyo 108-8477, Japan

[Objectives] The Otoshi-ami set-nct is a kind of big trap uscd widely in Japan for capture migrating fish,
The trap bag net is deformed and decreased the volume by current.  The deformation prevents fish trapping into
the bag net, and induces trapped fish to escape from the -bag net. In this study, the modcl experiments were
conducted to estimate the change of bag net volume by current for obtaining data on the set-net gear design.

[Methods]  The rencwal Otoshi-ami sct-nct (the length of main part, 450m, the length of bag net; 120m, the
width of bag net, 70m) of Komekami fishing ground at the paciﬁc side of central Japan was chosen as an object
fishing gear in this study.  According to the Tauti’s model testing rule for fishing gear, the model was made tnto
1/150 full-scale gear and was examined for gear geomectry deformation in the flume tank. The bag net
geometry of model gear was detcrmined by the 11 cross-sections indicated with laser beam reflection of the side-
view photographs in cvery 0.1kt of 5 current dircctions shown in the following scheme. The bag net volume
was calculated to integrate the sectional areas over the whole bag net by the first Simpson’s rule and was

converted to the full-scale gear.

dominant
arrrent

[Results] The bag net volume was approximately 217,000m’ in the still water  The volume was decreasing
with increasing the current velocity. The tendency of volume decreasing varied with current directions. In the
current direction D, from the bunt to the non-return funnel, the deformation of bag net was thc most, and was
more in order of the current direction E> C> A> B, When the current velocity was 1.0k, the bag net volume
was about 77,000 m® in the current B and was about 46,000m’ in the current D, The leftover ratio of bag net
volume was about 35% in the current B, and was about 21% in the current D at the 1.0kt in veloeity respectively.
These decreasing phenomena of the bag net volume occurred in response to the characteristics of set-net
structure, '

Keyword:  Ofosi-ami set-net, Bag net volume, Current, Model experiment, Flume tank
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EFFECTS OF BY~CATCH AND LANDED QUANTITY BY AN INCREASE IN
MESH SIZE ON THE CATCHES OF COASTAL SMALL-SCALE BEAM
TRAWL FISHERY OFF ARIAKE SOUND, WESTERN JAPAN

Toru Otsuka and Hideyuki Nisinokubi

Faculty of fisheries, Nagasaki University, Bunkyoumachi, Nagasaki 852-8521, Japan

Kimiaki Nagamatsu

Department of Fishery Science and Technology, National Fisheries University, Nagatahonmachi, Simenoseki,
Yamaguchi 759-6593, Japan

Takeshi Yamane :

Department of Fisheries, Kinki University, Nakamachi, Nara, 631, Japan

In recent discussions on the effective utilization of multi species, the development and use
of selective fishing gear and techniques has advocated the view that making optimum use of
harvests and reducing of discard mortality of commercial fishery resources. It were measured
that the body girth length on prawns and small fish by three meshes of different sizes. It
caught by prawn-trawl cod-ends with trousers-type in the Arjake sound. The net used in this
study was inserted the trousers-type cod-ends of mesh size 75.8 mm and 43.3 mm into cod-
ends of cover-net. Both nets had the same design, rigging and taper and differed only in the
size of mesh from the ground chain through to the end of the cod-end. The data used in the
evaluation were the catch in four trials in 1997 (June, July, August, and November). All
organisms were sorted according to species, the most abundant being prawns. The mesh
selectivity curve was considered to be relation between body girth length and caught number.
The body girth length size distribution well fit a Weibull distribution that has significant
parameter of probability density function. Main target species of small-scale beam trawl
fishery in Ariake sound are Metapenaeopsis barbata, Trachipenaeus curvirostris, and
Pleuronichthys cornutus, Repomucenus ornatipinnis, and Sepia esculenta. The selective
property of M. barbata and P. cornutus become cleared. In case of M. barbata, 50 %
selection rate using 43.3 mm 7.0 cm, however on 27.5 mm that general mesh size is 6.6cm. It
was no catch in 75.8mm (Fig.1). Marketable size of M barbata is about 5.5 cm at maximum
body girth length. In case of P. cornutus, 50 % selection rate using 75.8 mm is 15.7 cm body
girth length, and both 43.3 mm and 27.5 mm mesh size those for 12 cm (Fig.2) that is out of
the marketable size. Marketable size of P. cornutus is about 14 cm at body girth length. The
net used on this fishery is so small mesh size that it cause incidental catch and over fishing.
So there are many problem to decision best selection mesh size in the area.. The result
suggest that need of experiment and examination of mesh size 55.0 mm.m32.0 mm .

Fig.1 Selection curve of Metapenaepsis Fig.2 Selection curve of Pleuronichthys
’ barbata. : COPAULUS.
1 1
075 0.75 7
2 o <
a £ !
= g
.% 0.3 .%
2 R
L i}]
W h
025
)
35 45 55 65 75 85 95 105 7 ¢ 11 13 15 17 19 21

Body gicth i f Body girth { f




160

EVIDENCE FOR THE HAEMOCYTIC ORIGIN OF
LYMPHOIDAL SPHEROIDS IN Penacus monodon

Margaretha Anggraeni and Leigh OWENS.
Department of Microbiology and Immunolegy, James Cook University, Townsviile, Anustralia, 4811.

email: leigh.owens@jcu.edu.au
Tel. 61 7 47814632, Fax 61 7 47791526,

The lymphoid organ of penaeid prawns is believed to function within the immune system, but
its actual role is still debatable. The production of spheroids within the lymphoid organ has been
associated with disease states but again their role is unknown. We present evidence that the spheroids
are made of accumulations of large granular haemocytes in the haemal sinuses of the lymphoid organ.
These spheroids are possibly removed via moulting as the animal grows. Within the groups of prawn
haemocytes, hyalinocytes have neither prophenoloxidase (proPO) nor peroxidase activity; small
granular haemocytes have only proPO activity, whilst large granular haemocytes have both.
Therefore, histological assays for proPQ and peroxidase were conducted on lymphoid organs to
discriminate the role of haemocytes in this organ. Only the spheroid cells were positive for proPO
and peroxidase. Occasionally a cell in the stromal matrix stained positive. The relative lack of small
granular haemocytes was surprising. Staining with a universal crustacean, 185 rRNA gene probe
showed the spheroid cells to be metabolically highly active relative to stromal mairix cells. A gene
probe for spawner-isolated mortality virus (SMV), a probable ssDNA virus, mostly localised in the
spheroid cells. Apoptosis assays demonstrated that the spheroid cells were highly apoptotic. This
result must be treated with some caution as the apoptosis assay would also bind to DNA strands of
viruses such as SMV. Time-course experiments suggested that the spheroids were periodically
removed and it is hypothesised they were removed upon moulting. In summary, spheroid cells are
most likely accumulations of exocytosed large granular haemocytes that are probably at the end of
their functional life. Coupled with the work of Martin and Hose, a function for the lymphoid organ is
postulated. It seems likely that large granular haemocytes are the major viral removal mechanism for
penaeid prawns and it may explain why so many viruses are visualised in the lymphoidal spheroids
(e.g., lymphoidal parvovirus, lymphoid organ virus, lymphoid organ vacuolisation virus, gill-
associated virus, rhabdovirus of penaeid shrimp, whitespot bacilliform virus, Taura virus, and
spawner-isolated mortality virus).
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ASTAXANTHIN SUPPLEMENTATION LEVELS ON
THE REPRODUCTIVE PERFORMANCE OF POND SOURCED
Penaeus monodon FABRICIUS BROODSTOCK
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Astaxanthin makes up 86-89% of total shrimp carotenoids but cannot be synthesized de novo by
most crustaceans. Its accumulation in crustacean ovary and subsequent pigmentation of the cgg have led
many workers to speculate on its role in reproduction, in eggs, and during embryonic and larval
development Mature ovaries of P. esculentus and P. schmitii contains 40 ppm of total astaxanthin and
436 ppm of total carotenoid, respectively. An initial attemipt to include astaxanthin at 100 ppm in
broodstock diet of P. monodon showed encbancement of gonadal development and spawning. However,
there is a need to determine the optimum level of inclusion for broodstock diet.

The reproductive performance of pond sourced P. monodon (109-144 g ABW) were evaluated by
feeding broodstock diets (diets 1-4) supplemented with different levels of astaxanthin (0, 50, 100 and 150
ppm) and an all natural food control (50% squid and 50% mussel meat; diet 5). The basal broodstock
diet contains 51-52% and 13-14% crude protein and fat, respectively. While mussel and squid meat
contain 51-74% protein and 17-7% fat. Diets 1 to 4 had 2.3, 20, 50 and 100 ppm astaxanthin content,
respectively. Carophyll pink (8%; Hoffmann-La Roche, Switzerland) was used as an astaxanthin source.
Fourteen to 15 female and 15 male shrimps were stocked and reared in each 3-12 to circular flow-through
concrete tanks. They were fed the diets initially for 15 days before induction of maturation and until the
60th day of rearing. Gonad index, fecundity (no. of eggs per g female), % hatching rate and %o
metamorphosis were used to measure reproductive performance. ,

Results showed that shrimps given Diet 3 (50 ppm) significantly attained higher fecundity (2
276+169 eggs/g female) than those fed other formulated diets (617+128 to 1 257+186 eggs/g female) and
those fed the natural food (1 261+169 eggs/g female; P<0.01). Shrimp fed Diet 5 (natural food) had a
significantly higher gonad index among the dietary treatments (P<0.01) followed by those fed Diet 4
(100 ppm) and then Diets 1 to 3 (0-50 ppm). Hatching rates (0-9.413.9) were however not significantly
affected by the dietary treatments (P>0.05). Percent metamorphosis of nauplii to zoea ranged from 31-
80%. Results suggest that 50 ppm of astaxanthin supplementation in broodstock diets can enhance egg
production or fecundity of pond sourced P. monodon but not its gopadal development and spawning.
Moreover, shrimp broodstock fed all natural food matured and spawned more often than those fed diets
with or without astaxanthin supplement. However, 100 ppm astaxanthin supplementation of broodstock
diet seem to improve the shrimp’s maturation and spawning. Although not affected by the dietary
treatments, the observed low hatching rate and percentaf;re metamorphosis may possibly be dug to the
decline in sperm quality and low incidence of mating in tanks.

KEYWORDS: Peneaus monodon, broodstock, reproductive performance, astaxanthin
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FERTILIZATION OF PONDS WITH INORGANIC FERTILIZERS : LOW
COST TECHNOLOGIES FOR SMALL-SCALE FARMERS

J. Pant, P. Promthong, C. Kwei Lin and I1. Demaine
Aquaculture and Aquatic Resource Management
Asian Institute of Technology

P O Box 4, Kiong Luang

Pathumthani 12120, THATLAND

Fish consumption has greatly exceeded local supply in Northeast of Thailand in recent years.
Althougb fertilization of ponds with livestock manure and other on-farm wastes can produce fisb at
mininal costs, fish yields are correspondingly low (<500 kg ha™ year' ), and there is a limited scope
for these resources to be integrated into fish ponds. One of the low-cost strategics to increase fish yield
is through fertilization of ponds with chemical fertilizers.

For farm trials, ponds were fertilized with urea and triple super phosphate (TSP) at a
recommended rate (Box 1) on 12 farms in Northeast Thailand. AIT Aqua Qutreach staff estimated and
advised farmers on the weekly requirement of these fertilizers for their ponds.

The fertilizer applied during stocking

Box 1: Recomended pond inputs
was on an average close to the recommended P P

rate for N, but P was nearly doubled (Figure * Nitrogen (N): 4 kg ha' day’ as urea
1). All farmers but one continued the trial until (46:0.0)

barvest. Stocking period ranged between 4 and »  Phosphorus (P): 1 kg ha' day as triple super
11 months with an average of nearly 8 months. phosphate (TSP) (0:46:0)

Avcrage stocking density was estimated to be o Stocking density: 2- 3 fingerlings m>

within the recommended range. »  Species: ‘sex reversed tilapia’

Virtually all project farmers experienced a substantial increase in fish yvield, which was noted to
be associated with the change in water color from clear/turbid to phytoplankton-rich green/dark green
after fertilization. In general, the average fish vield recorded in these trials was 5,900 kg ha™', which
was nearly 3 times higher than the previous yield with traditional inputs (F igure 2).

Economically, the fish price in the local market was >30 Baht kg, whilc the average cost of
fish production was estimated to be only 10 Baht kg”. Production cost could be further reduced by the
application of fertilizers within the range of recommended rate, as majority of the trial farmers had
applied a relatively high amount of TSP. In addition, use of urca and TSP as pond’ inputs did not
miterfere with the existing resource allocation pattern within the farm. Hence, intensification through
fertilization of fisb ponds with urea and TSP — low cost off-farm mputs — could produce adequate
fish yields with relatively low cost of production under small-scale farming systems in the Northeast of
Thailand,

12

!EEE!N]trugen mPhosphorus!
Wr-4------—- T

kg/ha/day

fish yield (000 kg/ha)

4 5§ 6 7 8 9 18 11 12Mean
Households

Figure 1: Fertilizers applied during stocking - Figure2: Average fish production before and
after fertilization with urea and TSP

KEYWORDS: Fish culture, Fertilization, Ponds, Small-scale farmers

before after

This study was carried out in collaboration with the Royal Thai Department of Fisheries.
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COMPARISON OF CHLORINATION, AGING, AND ANTIBIOTICS
AS WATER TREATMENT DURING
THE LARVAL REARING OF Scylla oceanica

Fe D. Parado-Estepa and Emilia T. Quinitio
Aquaculture Department

Southeast Asian Fisheries Development Center
P.0. Box 256

Tleilo City 5000, Philippines

The effect of chlorination, aging, and antibiotics on the survival of Seylla oceanica was
investigated. Newly-hatched zoeae were stocked at a density of 50 individuals/liter and reared until
megalopa stage. Survival was determined by counting the remaining zoeae or megalopa. Total colony
forming wnits (CFU) of bacteria, Vibrio, and luminescent bacteria in the rearing water were also
determined during the experiment. Three-way analysis of variance was used to analyze survival of
mudcrab larvae and the amount of luminescent bacteria in the rearing water.

Analysis of values obtained at Day 5 (ZII) showed that the addition of antibiotics significantly
improved larval survival (31.23 + 3.9% vs. 16.02 + 2.2%). Luminescent bacterial count at this period
also showed significantly lower numbers in antibiotic-treated vs non-treated water and in chlorinated vs
unchlorinated water.

At Day 13 (ZIV), a highly significant (P<0.01) interaction between the three factors was
detected. Highest survival was obtained in both chlorinated (9.77 = 1.29%) and unchlorinated water
(3.82 + 1.25%) previously aged for 3 to 5 days and treated with antibiotics. Use of ynaged chlorinated
water with antibiotics resulted to total mortality. Similar survival values were obtained in water with no
antibiotic treatment.

Most of the larvae metamorphosed to the megalopa stage on Day 16. Analysis of values at this
stage showed that an interaction between aging and antibiotics significantly affected survival. Highest
survival was obtained with aged water treated with antibiotics (8.95 + 0.45%). This was followed by
unaged water treated with antibiotics (4.81 + 1.55%). Lowest survival was obtained with both aged and
unaged water without antibiotics.

KEYWORDS: Scylla oceanica, water treatment, chlorination, aging of water, antibiotics, mudcrab
larvae
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LUMINOUS Vibrie harveyi ASSOCIATED WITH TEA BROWN GILL
SYNDROME IN BLLACK TIGER SHRIMP

Tirasak Pasharawipas', Sriurairatana Siriporn®, Sataporn Direkbusarakom®, Yaowanit Donayadol’, Surayut Thaikua®. Lila
Ruangpan® and T.W. Flegel *
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% pathology Dept, Faculty of Medicine, Ramathibodi hospital, Mahidol university, Rema VI Rd, Banglkok, Thailand, {0400.
4 Koaseng Rd., Muang Dist., SongKhla, Thailand, 90000, )
*Biotechnology Department, Faculty of Science, Mahidol university, Rama VI Rd, Bangkok, 10400

Luminous Vibrio harveyi (VH1039) isolated from tea brown gill syndrome {TBGS) black
tiger shrimp, Penaeus monodon, was examined as a lysogenic bacteriophage host. Temperate phages
found were morphologically identified as siphoviruses of various sizes (ie., heads of 20-100 nm
diameter and tails of 20-200 am in tength). The colonies of VHI1039 were highly variable upon
extended cultivation on medium. This variability might be caused by transposon like activity of these
phages. Lysogenic VH1039 caused no disease symptoms in the shrimp even when 1 x 108 cells were
injected. This study also showed that tluminescense was influenced bytemperature and pH conditions
but that it was not critical to shrimp pathogenicity. The relationship of the phage found in the TBGS
shrimp is being studied. :
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TECHNIC OF USING Brachionus rotundiformis AND Diaphanosoma aspinosum
INSTEAD OF Arfemia NAUPLII IN SEABASS LARVAL REARING
Tida Pechmanee, Sunit Rojanapittayakul and Adul Kateh

National Institute of Coastal Aquacultute
Kaoseng, Muang, Songkhla 50000 Thailand

It is known that cladoccran, diaphanosoma aspinosum, can be used as food organism instead
of brine shrimp nauplii for fish and shrimp larvac becausc of its size and nutritional value. This paper
presents the technic used for growing rotifer, B. rotundiformis and cladoceran, D. aspinosum, and the
rearing of seabass, Lates calcarifer from aged 10 days to juvennile.

Rotifer and cladoccran were culturcd in 25 ton outdoor tanks at 29-32 °C and 15-17 ppt. The
rotifer was fed with Chlorella at a rate of 3x10° cclls/ind. About 70-80% of rotifer produced daily
was fed the larvae and 20-30% was used as a stock for a new bateh.  On the other hand, Chlorella
about 5 tons were added daily to the tank which grew the cladoceran at a initial stock of 2-2.5 kg (wet
wt)tank. Finc grain of ricc bran (< 60 pm) was uscd supplementally when the density of the
Chiorella dropped less than [x10° cells/ml.  After the tank was full, the cladoceran was harvested by
siphoning 5 tons of water and collccted cladoccran daily, then Chiorella of the samc volume was fed
the remains, :

Ten day scabass larvae size of 0.5 cm and 1.2 mg were stocked in 1 ton tanks at a density of
1000 inds/t and fed gradually with rotifer at a density from 10 to 40 inds/ml/day until 16 days old.
From 16 to 23 days old, the larvac were fod gradually with cladoceran about 100-350 g (wet
wt.)/tank/day whereas the other scts were fed with Arfemia nauplii at the same raie. Waste deposited
on the rearing tanks was siphoned out simultancously with daily water exchange about 10-50%. The
results show that at 28.2 - 30.9 °C, pH 7.4-8.5 and 20-22 ppt, all larvac became juvenile within 23
days old. They were graded into 3 sizes; 81.7, 54.7 and 34.2 mg with 1.8, 1.6 and 1.3 cm
respectively. The larvae fod with cladoceran have a non significant different in growth and survival

“from those fed with Artemia nauplii (Table 1) The above results suggest an application of using
cladoceran instcad of Artemia nauplii.

Table 1 Growth and survival of scabass larvae fed with different live food,

Food TL {cm) Wt (mg) " Survival (%)
: 1Sdays 20days [S5days 20days
Rotifer + Cladoceran 0.8 10.4 47 26.7° 82.2°
Rotifer + Artemia 0.8 10.3 4.8 26.7° §1.4"

KEYWORDS : Seabass larval rearing ; Cladoceran, Diaphanosoma aspinosum, Artemia, Rotifer
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ECO-TECHNOLOGICAL ANALYSIS OF FISH FARMING HOUSEHOLDS
' IN THE MEKONG DELTA OF VIETNAM

Ferenc Pekar, Nguyen Van Be*, Nguyen Van Cong*, Duong Tri Dung* and Janos Olah

Fish Culfture Research Institute, Szarvas, Hungary
*Department of Environment and Natural Resources Management,
College of Agriculture, Cantho University, Cantho, Vietnam

An eco-technological survey was carried out during the dry season of 1996 to descrihe and
analyze the present state, structure and functioning, as well as constraints and management options of
integrated fish farming systems in the Mekong Delta of Vietnam. The fish farming systems surveyed
were scattered mto two provinces and four districts (Omon and Phunghiep districts in Cantho
province, and Tamhinh and Longho districts in Vinhlong province). They were selected to represent
as wide spectrum of farming conditions as possihle among the high variety and comhination of
integrated fish farming systems existing in the central region of the Mekong Delta. Two hasic tvpes of
integration were selected for the survey: AC/VAC systems of fishpond-livestock with/without
vegetahle and/or fruit-tree garden, AR system of fish-rice, and a non-integrated system, namely fish
culture in ponds and/or garden canals (A) was also investigated.

Results from the survey indicated that farmers in the studied area have an average farm size of
9,321 to 12,423 m’*/household, in which 1,291 to 2,350 m® are waterbodies that can he used for
aquaculture, In general, farmers use almost their availahle waterhodies for fish culture; however, the
age of the ponds in the two provinces is about 7 years indicating that aquaculture production is a
relatively new activity in the region. Pond size ramges hetween 200 and 730 m% The shape of the
fishponds is rectangular (66%) and polygon (32%). In AR systems, the ratio of the ditch and the
ricefield is ahout 15-25%.

Surface water from rivers or canals is the main source of water supply for aquaculture done
hy gravity with the help of tidal fluctuations. However, due to the unreasonahly frequent water
exchange practice the water retention time in culture ponds is as low as 3 days. This would flush out
nutrients hampering natural food production stimulated hy inorganic fertilization and organic
enrichment, and polluting the surrounding environment in some extent. Lime and organic manures are
often applied during pond preparation, hut usually in very low quantities. During crop, inorganic
fertilizers and animal wastes are supplied to the ponds in very varying doses.

Small fingerlings are stocked to the ponds mainly in April and May with an average stocking
density of 10, 15 and 2 fingerlings/m’ in A, AC/VAC and AR systems, respectively. In all systems,
the main species for stocking are Silver harh (26-35%), Common carp (19-24%) and Tilapia (12-
22%). Farm origin agricultural hy-products like rice bran, hroken rice, waste vegetahle and animal
waste are the main sources of feed for cultured fish. However, pelleted feed is also used in A and AR
systems in Vinhlong province.

Survival rates of the stocked fishes are rather low in all systems, especially in the AR systems.
Average fish yields are 4,677, 11,619 and 677 kg/ha/year for A, AC/VAC and AR gystems,
respectively. Fish growth rates in the studied systems are very varying and not acceptahle in spite of
the fact that fish density usually decreases substantially by the end of the culture period. These
observations support the probahility of the low quality of the stocking material.

Turbidity of water is high due to the huge amount of silt materials transported by the
supplying river water, and therefore, the transparency of water is low. Water pH is fluctuating around
the acceptahle neutral value of 7. In all systems, phytoplankton species are very diversified, its density
is relatively low and hlue-green alga is the dominant group followed hy Euglenophyta. Rotatoria in
the plankton and Oligochaeta worm in the benthos develop well in all systems. However, the
zooplankton density is not so high and the hiomass of the zoobenthos is also quite low.

KEYWORDS: integrated fish farming; eco-technological survey; Mekong Delta of Vietnam
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In recent vears, the release of hatchery-reared fish is being widely used as a tool of stock
enhancement. In these kind of programs the identification of the proportion of released fish
successfully living in the wild is an important task that will help the proper management of the
resource. Fish tagging is usually done for this purpose, but the application of different kinds of
external or internal tags has several disadvantages. For instance a minimum size for the fish is
needed, tags are usually stressful to the fish and tags may be lost. In this paper microsatellite DNA
fingerprints are proposed to be used as genetic tags, since unequivocally individual identification is
possible with few loci.

As a study case a pedigree analysis of hatchery-reared red sea bream (Pagrus major) used for
release is presented. A similar analysis is carried out with a sample taken from the wild in which the
released fish is supposed to mix with the natural population. The results are discussed in terms of the
power of microsatellites a genetic tags considering the possible number of genome types. The
application of microsatellites for the identification of fish in aquaculture and fisheries is also
addressed.




168

NUTRITIONAL ENRICHMENT OF PRAWN SHELL WASTE THROUGH
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Bacterial flora associated with prawn Shell Waste which was undergoing microbial
transformation in an in vivo enrichment system were isolated using nutrient agar supplemented with
prawn shell powder. Altogether 200 cultures comprising both eubacteria and Actinomycetes were
isolated, identified upto genera and screened for proteolytic and chitinoclastic potential.
Chitinoclastic strains were grouped as ) Chitinoclastic and Non proteolytic (C&NP) and 2)
Chitinoclastic and Proteolytic (C&P) and used for the fermentation of prawn shell waste. The
products generated out of both solid and submerged state fermentations (SSF & SmF) were analyzed
for protein, lipid and carbohydrate. In SmF the C&NP isolates performed well in terms of protein and
lipid enrichment and the carbohydrate out put was found to be more in SSF. Meanwhile C&P 1solates
favoured SSF in terms of protein and carbohydrate production with the lipid output being marginally
higher in SmF. Precisely the fermentation of prawn shell waste with selected isolates of bacteria
resulted in value addition through microbial biomass build up, their secondary metabolites and the
partial hydrolysis of the shell waste. The fermented product would form a potential ingredient in the
Agquaculture feed formulations.

KEYWORDS: Prawn shell waste, Fermentation, Bacteria
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This paper examines the integrated planning and management of coastal aquaculture farmers,
It explores how integrated approaches to planning of aquaculture within the broad framework of
coastal area management can contribute to sustainability of coastal aquaculture investments,
providing examples of current practices, successes and failures and future directicns. The papet then
further examines how development of integrated coastal farming systems can also contribute to
sustainable development of aquaculture in coastal areas, also providing exaraples of current practices
and future opportunities for coastal farming system development. It conciudes with a broad
discussion on how integration of technical, social, economic, environmental and institutional issues is
necessary for sustainability of coastal aquaculture.
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EFFECTIVENESS OF FISH STOCKING IN SOME RESERVOIRS IN THE
CENTRAL HIGHLANDS OF VIETNAM

Phen Dinh Phuc and Nguyen Quoc An
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50 Le Hong Phong,

Ban Me Thnot, Viet Nam

This paper considers results from three reservoirs in Dak Lak province in the Central
Highlands of Viet Nam: Ea Kao (210 ha.), Ea Kar (141 ha.) and Ho 31 (5.67 ha.). All three lie far
upstream in the Srepok watershed )

In all reservoirs, stocked fish predominate the catch. In Ea Kao, estimated fish yield for 1997
was 149,872 kg., of which 79.4 % was stocked fish. In Ea Kar, estimated fish yields was 36,997 kg,
Stocked fish consisted of 99.7% of the total yield. Reported yield from Ho 31 was 4916 kg, all of
which was stocked. Stocked fish made up about 71.1% of the landed value of fish from Ea Kao
(totalling VND673,339,170), 99.6% of the landed value from Ea Kar (totalling
VND321,395,074VND). Landed value of fish from Ho 31 was VND16,928,290. '

Except for Ea Kao, stocking data were not available for years before 1996. Costs of stocked
fish, averaged for 1996-97 were VND 24,977,718 for Ea Kao, VND 34,158,056 for Ea Kar, and VND
7,507,620 for Ho 31. When landed values for only stocked fish are considered for 1997, the ratios of
return on these investments were 18.2 for Ea Kao, 8.4 for Ea Kar, and 1.25 for Ho 31. When
estimated profit from landed value of stocked fish and cost of stocked fish were compared for seven
years from Ea Kao, the mean ratio of return on stocking cost was 6.98. A similar exercise for Ho 31
over two years gives a mean ratio of return on stocking costs of 3.25.

Plots of partial profits against figerlings costs for Ea Kao from 1991 to 1997 did not clearly
show diminishing returns on stocking, :

Stocking, combined with effective management is indispensable for maintaining profitable
fish production from the reservoirs in question. It appears highly advisable for reservoirs of similar
size and in similar circumstances in the Central Highlands of Viet Nam.
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CATCH ASSESSMENT FIELD SURVEYS IN RESERVOIRS: SOME
EXPERIENCES FROM VIET NAM AND METHODOLOGICAL
IMPLICATIONS

Phan Dinh Phuc and John D, Sollows
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Ban Me Thuot, Viet Nam

Methods used to estimate fish yield in six water bodies in the Central Highlands of Viet Nam
are discussed. Areas range from 5.37 to 658 Ha. Management systems vary greatly among the water
bodies. As a result, the approaches needed to estimate fish yields from the different water bodies.

Catch assessment surveys are underway in order to get baseline data on fish production by
species, identify effects of different fishing practices on various species, indicate trends in fish catch
and generate management advice.

In four of the water bodies under study, where the great majority of fish are landed at
specified locations, a straightforward census of catch can be carried out on sampling days, and the
results extrapolaied to get monthly totals.

In the other two water bodies, the fisheries are less controlled. Catch estimates must be
based on frame surveys, effort surveys, and catch surveys from which total daily and monthly catch
can be extrapolaied. Frame surveys provide 2 census of fishing gear around the water body under
study. Effort surveys indicate the proportion of this gear being fished from selected locations on
sampling days. Catch surveys give catch composition by species, number, and weight for a

predetermined number of trips, and the fishing effort required to generate these catches.

Six days per month are allocated for effort surveys, and up to twenty-four days for catch
surveys of selected classes of gear type, six days per class.

In the course of carrying out these surveys, various problems were encountered which had to
be addressed.

At Lak Lake, it was not logistically possible to census the fishing effort from selected
locations, so a random sample of fishermen had to be interviewed to estimate total effort.

At Ea Soup reservoir, daily catch census is possible at two of the three landing sites. At the
third, fish are not landed at a predetermined spot and a large proportion of this catch was for home
consumption. Here, effort is surveyed three days per month and catch another eighteen days.

Assessment of catch by illegal fishing methods (notably electrofishing) is now becoming
possible, as fishermen get to know and trust the research team.

Data are analysed by EXCEL and ACCESS software packages, in order to get monthly
estimates of production by species and gear type. In reservoirs where the catch is censused, the mean
daily catch censused on sample days is multiplied by the number of days the gear in question is fished
that month. Where effort and catch must be sampled, for a given gear type, the mean proportion of
the gear used by the sample of fishermen (gear activity coefficient) is multiplied by the total number
of the gear around the water body (taken from the frame survey). The estimated monthly effort for
the water body is then multiplied by the mean monthly catch per unit effort, estimated from the catch
surveys.
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RURAL AQUACULTURE DEVELCGPMENT IN THE MEKONG DELTA,
VIETNAM: FARMER MANAGED TRIAL AND EXTENSION OF
THE WES- AQUACULTURE PROJECT OF CANTHO UNIVERSITY,
VIETNAM

Nguyen Thanh Phuong®, Duong Nhat Long®, Laszlo Varadi® and Zsigmond Jeney ©®
UDepartment of Mariculture, College of Agriculture, Cantho University, Vietnam
(Z}Department of Freshwater Aquaculture, College of Agriculture, Cantho University, Vietmam
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The Mekong Delta in the Southern part of Vietnam covers 12% of the total area of the whole
country and has a great potential on agriculture and aquacultue production. It is considered as the
best potential area of the whole country by its favorable environment conditions, extended water
surface area and abundant fish resources. However, the living standard of rural population is still
poor due to several reasons among them which the lack of knowledge and expertise how to
diversify production and exploit farm resources plays an important role.

The WES (West-East-South) Aquaculture Project of Cantho University, with the ultimate
objective of supporting rural households in the Mekong Delta to improve and diversify
production, nutrition and income sources through integration of aquaculture practices into their
farming systems, has launched in the final stage of the project different activities so called
“aquaculture extension” for the development of aquaculture in the rural areas of the Delta.
Several studies in this region have suggested that relatively small incremental changes to existing
farming systems should be made, rather than attempting to introduce turn-key alien technologies
which usually fails. It is therefore, small-scale farmers in the rural areas were selected as the
target group of the extension task of the project. The basic institutional conditions for extension
of the region are available, however, the efficiency of national extension service is rather low due
to the lack of funds, facilities and knowledge. The WES-Aquaculture Project has been
concentrating on different steps in the procedure of extension activities including survey to
understand the existing situation of aquaculture extension, offering training courses for both
farmers and technician levels, then setting up different on-farm farming trials (or farmer managed
trials). The procedure of the “farmer managed trials” was based on technical assistance through
training, field school workshop and-study tours; and interest-free crediting. The results from 25
“farmer managed trials” proved the possibility of significant improvement of the productivity of
different farming systems and incomes of farmers applying them. The productivity of rice-cum-
fish technology increased from 1,454 to 3.295 kg/ha/crop (average increase of 2.2 times, from
1.20 to 3.88) while that of plg-cum-ﬁsh technology increased frorn 3,963 to 10,417 kg/ha/crop
(average increase of 2.9 times, from 1.42 to 6.58 times).

The success of the farmer managed trials and the positive effects of the credit scheme indicated
that the great potential of rural aquaculture could be materialized in the Mekong Delta.

KEYWORDS: farmer managed trial, rural aquaculture. Submission
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EFFECTS OF DIETARY PROTEIN‘ LEVELS ON GROWTH, FOOD
CONVERSION EFFICIENCY AND BODY COMPOSITION OF
PANGASIUS CATFISH FINGERLING (Pangsius bocourti)
Nguven Thanh Phuong™ and Jacques Morean®
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The effects of dietary protein levels on growth, food conversion efficiency and body
composition of Pangasius bocourti fingerling (sizing 79.4-81.3 g) were studied by feeding diets
containing graded levels of protein. Five test diets were computer-formulated to be iso-caloric and
contained protein from 14-40%, The experiments were conducted in concrete tank with flow-through
water. Three replicates were applied for each treatment. The fish were fed for 40 days with an
estimated satiation rate.

Specific growth rate (SGR) of fish increased as the protein levels of the diet increased from
14% to 34% (1.43 to 2.00 %/day) and started decrease at 40% protein diet (1.90%/day) (P<0.03), but
there was no significantly different of SGR between 28% (1.91%day) and 40% (1.90%/day) protein
diets (P<0.05). The fish utilized the nitrogen better in the low protein diet, estimated by protein
efficiency ratio (PER) and percent protein deposition (%PD). The percentage of carcass protein was
increased corresponding to the increase of dietary protein levels, but low protein levels resulted in
higher lipid carcass. Maximum growth of Pangasius hocourti fingerling could be attained at the
dietary protein level of 33.2% .
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EFFECTS OF ASTAXANTHIN ON LARVAL GROWTH AND SURVIVAL
FOR THE GIANT TIGER PRAWN, Peraeus mornodon

lintana Darachai, Somkiat Pivatiratitivorakul, Prasat Kittakoop and Piamsak Menasveta
Aquatic Resources Research Institute, Department of Marine

Science, and Marine Biotechnology Research Unit
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The aim of this study was to evaluate the effects of natural and synthetic astaxanthins on
growth, survival and low salinity resistance of Penaeus monodon larvae. Four diets: an algal
astaxanthin-added diet (AAD), a synthetic astaxanthin-added diet (SAD), a non astaxanthin
supplemented diet (CD) and a natural food diet (NF) were prepared to feed three P. monodon larval
stages (zoea, mysis and postlarvae). The results showed that zoea fed AAD, NF and CD had
significantly higher survival than zoea fed SAD. In the mysis stage, larvae fed NF and AAD had
better survival than larvae fed CD and SAD. After 15 days of postlarval rearing (PL-15), postlarvae
fed AAD showed significantly higher survival rates than postlarvae fed NF. In addition, lengths (i.e.,
growth rates) of the postlarvae fed AAD and NF were significantly higher than those of spostlarvae
fed SAD and CD (P<0.05). In low salinity challenge tests, the postlarvae fed AAD showed higher
tolerance than those fed other diets.
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h DISTRIBUTION AND ABUNDANCE OF THE GIANT CLAMS
Tridacna crocea AND T. squamosa ALONG A POLLUTION- AND
SALINITY GRADIENT IN THE GULF OF THATLAND.

Peter Plantman, Erk Wijnbladh and Michael Tedengren

Dept. of systems Ecology
Stockholm University
8-106 91 Steckholm
Sweden

Tn the Gulf of Thailand a survey was carried out to investigate the spatial distribution and abundance
of Giant clams, Tridacnidae, along a pollution and salinity gradient. The arca investigated was
offshore islands from near Bangkok in the upper Guif of Thailand to the more unaffected islands near
the Cambodian border, Data was collected by SCUBA diving. Two species of Giant clams were
found, Tridacna crocea and T. squamosa. T crocea showed a higher substratum preference for
living coral and lower for bare rock compared to T. squamosa. The abundance of both species
increased in the gradient and the pattern was most evident for T. crocea. T, squamosa was generally
found deeper than T’ crocea although the depth distribution was more shallow than suggested by
literature data. In the innermost investigated area both species had a more shallow maximum depth
distribution than ail other areas. This may be explained by the high turbidity due to anthropogenic
sediments and shallow water causing higher concentrations of resuspended material. In the inner Gulf
no small clams were found and although the population of T. squamosa was skewed towards smaller
clams in the outer Gulf no specimens shorter than 7 cm were found. This is interpreted as no recent
recruitment of 7. squamosa throughout the investigated area and for 7. crocea in the inner Gulf, We
believe that further research should be encouraged to monitoring the development of the clam
populations. However, since natural Tecruitment scems uncertain, restocking should be ¢onsidered as
2 measure to ensure population survival. The species” ecological preferences presented in this study
are valuable for future restocking program.

Abundance of Tridacna crecza Abundance of Tridacna squamosa
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PRODUCTION AND PERFORMANCE FOR MONOSEX FEMALE SILVER
’ BARBS: A PROJECT OVERVIEW
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The silver barb (Puntius or Barbodes gonionotus) is an important species in
aquaculture in SE Asia and Bangladesh, with a total production of >50 000 mt
reported in 1994, Female silver barbs grow faster than males. This project aimed to
develop methods for producing genetically all-female silver barbs which would be
compatible with normal hatchery practice and to assess the performance of these fish
in aquaculture. Experiments using gynogenesis had suggested that the speeies had a
female homogametic mechanism of sex determination. From this it was decided that
the appropriate way to attempt to produce genetically female barbs was by developing
stocks of ncomale broodstock (fish which are genotypically female but phenotypically
male through hormone treatment during sexual differentiation).

To date, the majority of the progeny groups from putative neomales have been all-
female or very close to all-female, but there have been some groups of progeny where
the percentage of females has fallen well below 100%. Tt is not clear yet whether this
represents a more complex sex determination system than suggested female
homogamety, or contamination of pond-reared batches of neomales with normal
males. :

Significantly higher survival rates of fish in monosex female groups compared to
mixed sex groups during growout have been observed in two growth trials at DOF
stations in Thailand. The higher final densities in the monosex ferale groups appear
to have been the major factor causing lower mean body weights in the monosex
female groups in one trial. However, overall yields were higher in monosex female
groups 1n both trials.

Data collected to date indicates that sperm concentration, motility and fertilisation
rates m mature neomales are similar to normal male controls. Batches of neomales
have been distributed to a mixture of government and private sector hatcheries in
Thailand to allow pilot seale production and assessment under commercial hatchery
conditions. This extends trials already carried out at Pitsunalok DOF station, Largely
anecdotal mformation from hatcheries and ongrowers suggests that the offspring of
the distributed neomales perform as well in the hatchery as normal males, that sex
ratios in a limited number of samples have been close to all-female and that growth
performance is superior to mixed-sex fish. Demand for neomale broodstock from
hatcheries is high.
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THE STUDY OF GUPPY FISH INFECTED WITH
A PROTOZOA Tetrahymena

Aranya Ponpornpisit, Makoto Endo and Hisashi Murata
Laboratory of Fish Pathology, Faculty of Agriculture, Miyazaki University
1-1 Gakuen Kibanadai Nishi, Miyazaki, 889-2192, Japan

@
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Parasitic infectious disease is one of the serious troubles in aquarium fish care. Affected fish
often show signs of irritation, emaciation and distress. Tetrahymena, an ectoparasitic ciliated protozoa,
is frequently encountered. In this study it was found abundantly in the gill of guppies bought from a
petshop in Miyazaki city, Japan.Tbe heavily infected fisb showed unremarkable external signs. From
histopathological study, in the early stage of infection, slight hyperplasia of secondary gill lamellar
epithetium, thinner and disintegrated skin epithelivm accompanying inflammatory cells were found. In
the more advance stage the protozoa invaded through the secondary gill lamellar and skin epithelium
localized in subcutaneous and muscular tissue. Therefore many protozoa could be seen superficially in
the skin, in the oral cavity and also in the muscular region. Generalized hyperplasia accompanied by
pyknotic debris of the skin and the gill epithelium with increase eosiophilic cell number was
evidenced. From the scanning electron microscope, the fingerprint surface of some primary gill
lamella was disappeared while the secondary lamella was occluded by mucous. Rough apical surface
was showed in the secondary lamellar surface. '

During another experiment, Tetrahymena was accidentally found dominantly after 2 days bath
with novobiocin and caused the fish to die. As the number of bacteria decrease the number of

Tetrahymena increase, this phenomenon might concem with some kinds of bacteria and this
parasite. The detail of this related evidence are in progress.
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WOMEN IN AQUACULTURE - A CASE STUDY IN RAICHUR DISTRICT,
KARNATAKA, INDIA

K.N. Prabhudeva’ and 8.N. Shanmukh?
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Kamataka is blessed with vast aquatic resources, offers excellent scope for the promotion of
aquaculture. Itisestimated that nearly 80,000 hectares of saline, alkalineand waterlogged areu isexisting
in command areas of Tungabhadra Project not suitable for agriculture. Taking advantage of the situation,
aquaculture hus made an excellent momentum in Raichur District and now it occupies the first place in
inland fish production in the state. It is interesting to note here that women enterprenuers have taken the
lead in aquaculture activities. The women of this district have taken up fish seed rearing, inland fish
production and fresh water prawn farming. Some of these women enterprenuers have the distinction of
achieving highest fish production and are being suitably awarded. There also exists a Fisher Women Co-
operative Society exclusively managed by ladies. Women forms nearly 25 to 30 percent of the total fish
farmers and their role in agquaculture promotion of the district is highly commandable and set a model

for others to follow.

KEYWORDS : Women, Aquaculture
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AQUACULTURE FOR DIVERSIFICATION OF SMALL FARMS WITHIN
FOREST BUFFER ZONE MANAGEMENT: AN EXAMPLE FROM THE
' UPLANDS OF QUIRINO PROVINCE, PHILIPPINES

Mark Prein, Roberto Oficial, Mary-Ann Bimbao and Teresita Lopez
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Upland farming systems can have severe negative effects through intensified slash-and-burn
activities, further encroachment into forest areas and erosion-enhancing farm practices on moderate
to steep slopes. Reduction in forest area leads to increased volume and velocity of water runoff in the
rainy season, and a reduced stream water flow during the dry. season. Migrant farmers newly entering
previously forested areas, which have been recently clear-felled and opened through the logging
process, exacerbate problems. It is important that the farming systems subsequently introduced into
these forest buffer zone areas arc a sustainable combination of traditional and newly adopted
~enterprises, which suit the nutritional, economic and sociocultural needs of the farm households.
They should further ensure the. conservation and simultaneous wise utilisation of the adjacent forest
areas. Recent experiences indicate that communities who have been granted long-term stewardship
rights over clearly defined areas can sustainably manage these systems through co-management
arrangements,

Since 1996 1CLARM has conducted a study in two communities within a forest buffer zone
management scheme in the upland areas of Quirino province, Philippines, which is supported by a
bilatera! development assistance program (DENR-Philippines and BMZ/GTZ-Germany:
“Community Forestry Project Quirino, CFPQ”). A People’s Organisation of approximately 60 farm
households in each community implements the management of the forested and farmed areas. The
farmers are migrants who entered the area 13 to 25 years ago and have established farming
enterprises for subsistence (upland rice, irrigated paddy rice terraces, vegetables and livestock) and
for cash generation (bananas and ginger). Supported by CFPQ, the communities, through their POs,
have recently introduced activities geared towards more sustainable resource management and
diversification of farm enterprises are agroforestry plots, forest replanting, citrus varieties, lemon
grass, rice-fish and pond aquaculture.

In the course of its involvement ICLARM has supported the farmers and the CFPQ through
provision of technical advice in the form of training workshops, regular monthly farm site visits, the
facilitation of fingerling supply and the further formalised training through government services and
facilities (BFAR). Profiles of farm management and socio-economic performance of the households
were established for the situation before the intervention. The impact of aquaculture on the economy
of the farm households and fish availability and consumption was continuously monitored through
monthly visits.

This paper presents the results, which were achieved to date by this two-year research
activity and quantifies the impact of integrated aquaculture-agriculture on the farm households in the
study area. Socio-economic performance criteria, the use of fish from aquaculture by farm
households, as well as sustainability indicators for the integrated farms arc presented. The relative
value of the aquaculture enterprise for the farm households is discussed in relation to farmer
perceptions, other enterprises on the farm, and in the broader context of sustainable natural resource
management in a forest bufter zone environment.

KEYWORDS: Integrated Aquaculture-Agriculture; Subsistence Farming;, Small-Scale Farming;
Upland Agriculture; Forest Buffer Zone Management; Economic Tmpact Assessment, Househoid
Nutrition; Social Benefits; Sustainability Indicators
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THE EFFECTS OF CRYOPROTECTANTS, CHILLING AND FREEZING ON
Penaeus esculentus EMBRYOS AND NAUPLIT

N. P. Preston and F.E. Coman .
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Phone: (07) 3826 7221, Fax: (07) 3826 7222, Email: nigel.preston@marine.csiro.au

The responses of penaeid prawn embryos to chilling, to a range of penetrating and non-
penetrating cryoprotectants and various freeze-thaw protocols were investigated, The results revealed
several barriers to the successful cryopreservation of penaeid prawn embryos. Both early-stage and
late-stage embryos were very sensitive to chilling and to osmotic change: their tolerance of -1°C was
seldom more than 20 minutes. Rapid exposure to hyperosmotic or hypo-osmotic conditions was lethal
to both stages. Tolerance to cryoprotectants varied according to the molecular weight and
concentration of the cryoprotectant. All the cryoprotectants tested were non-toxic at low
concentrations, but none entirely prevented the formation of ice. Our results have confirmed previous
observations that, in the absence of ice, prawn embryos and nauplii can temporarily withstand sub-
zero temperatures. However, the formation of intracellular or extracellular ice was lethal to embryos
at every cryoprotectant/freeze-thaw protocol tested. We suggest that the sensitivity of prawn embryos
to ice formation is partly due to their high yolk content.

KEY WORDS: Penaeid prawn embryos, cryopreservation, cryoprotectants, chilling, freeze-thaw
protocols,
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OBSERVATION ON SPORE FORMATION OF Skeletonema costatuim IN
LABORATORY |

Tida Pechmanee and Jumroensri Puangkaew
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Muang District, Songkhla, THAILAND

Skeletonema costatum, a marine diatom, is widely used as natural food for larvas of tiger
shrimp( Penaeus monodon ) in most of the hatcheries in Thailand. S. costatum generally increase a
‘number by cell division( asexual reproduction ). However, spore formation by sexual reproduction can
be found when size of S cosiatum is too small for ccll division, and benefits for the further production.
The present study was investigated in order to determine the spore formation in laboratory. The results
show that the spore sizes of 7-19 pum were found when cell sizc was less than 5 pm at the condition of
light intensity 5000 lux. temperature 27 °C and salinity 25 ppt. Whereas the other report found the
formation of sporc when cell size was less than 7 pum. Comparing the production from the cell size of
5 um and 13 pm. The times spent for doubly increasing of cell number were 0.38 and 1.76 days
respectively. [ts suggest that the small cell can increase the cell number faster than the large cell
(Fig. 1). In addition, the investigation also shows that the times spent for size decreasing, were 25, 13,
6 and 5 day/pm in 8. costatum size of 10, 12, 14 and 16 pm respeetively. The results of present study
can be applied for the efficicnt technique of S. cosfatum as a live food in tiger shrimp hatchery.
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Fig. 1 Density of S costatum

KEYWORDS: Skelefonema costatim, Spore formation
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DETECTION OF Mycobacterium spp IN FISH AND THEIR ENVIRONMENT
BY IMMUNOHISTOCHEMISTRY, ENZYME LIKED IMMUNOSORBENT
ASSAY, POLYMERASE CHAIN REACTION AND IN SITU
HBYBRIDISATION
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Mycobacterium spp cause the disease mycobacteriosis in a wide range of marine and
freshwater fish and more than 150 susceptible species have been reported. Antibiotic treatments are
long term and not always effective, resulting in great economic losses to fish farmers. Traditional
methods for mycobacteria detection are by Ziehl-Neilson staining and bacterial culture. These
methods can be time consuming and do not perrnit distinction between aquatic mycobacteria species
{(Mycobacterium marinum, M.chelonae and M. fortuitum). Rapid, species-specific tests for
mycobacteriosis were, therefore, developed in the present study.

A monoclonal antibody, Mab 8F7, specific for Mycobacterium marinum was produced. Mab
8F7 was effective in detecting M. marinum in pure culture and in infected fish tissue by both
immunohistochemistry and by enzyme liked immunosorbent assay. Polymerase chain reaction
proved specific and sensitive when evaluated as a method for detecting Mycobacterium sp. in pure
culture, infected tissue, blood and environmental samples, including water, sediment and food.
Reverse cross blot hybridisation was then developed to distinguish between the PCR products of M
marinum, M. chelonae and M. fortuitum. An in situ hybridisation test was also developed using
labelled primers allowing Mycobacterium spp. to be observed within infected tissue. The detection
methods developed here will now be used to monitor the disease in fish and their environment. This
is not only to control the disease, which is transmitted from fish to fish, but also to monitor the
transfer of the pathogen from fish to man.
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SAFETY DETECTION OF MOLLUSCS CULTURED IN XIAMEN
COASTAL AREAS
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Most species of mulluscs commonly cultured,such as oyster and little neck clam etc,are filter
feeders, and accumulate pollutants from the habitats in tissues through transmmision of food chain.
For protection of public health and ensuring safety of aquatic products, we conduct field studies and
lab assays to determine if the mulluses cultured in inshore waters and tidal flates along Xiamen coast
are acceptable for consumption of the public.

The items for detection involve heavy metals (Cu,Zn,Pb,Cd and Hg),the oilbacterial pathogens
and parasites and organochlorine pesticides. As revealed by the results, among mulluscan species for
assay, the contents of Cu and Zn in oyster meats are relatlvely higher, but not exceed food safety
standards; yearly reduction in Hg occurs and its current content is as low as 1/75 of safety standard;
the levels of Pb and Cd are also much lower than the standard. Meanwhile, the oil ranges between
0.293-26.14mg/kg(wet weight)for several species, averaging 16.08mg/kg, which is higher than the
level contained in the same species from other region waters. However, there exists no allowable
standard for the oil, it is impossible for us to exactly evaluate its safety.

No bacterial pathogens, Salmonella and Vibrio chiorine, are detected in mulluscs harvested
from Xiamen growing waters,but the amounts of fecal coliform bacterium Escherichia coli vary from
280 to 2100 coliforms/g, which exceed the allowable standard and make these species unsuitable to
be eaten raw. The contents of organochlorine pesticide DDT are between 1.32-64.00 g/kg and
HCH 0.05-65.10.  g/kg in samples, most of which contain lower concentrations than the standard
level, and only the contents of a few from western waters surpass allowable limit in DDT,

Based on comprehersive evaluation of these items, the mulluscs farmed in Xiamen coastal areas
contain contents of pollutants, which are bblow the levels of safety standard,and it is safe to public
health, with the exception of the species in western waters having higher contents of some pollutants.

KTYWORDS: Safety detection; Moliuscs; Pollutants
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TRANSPORT OF MUDCRAB Scylla serrata (FORSKAL) MEGALOPA AT
VARIOUS DENSITIES AND DURATION

Emilia T. Quinitio and Fe Dolores P. Estepa
Aquaculture Department
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Mud crab farmers rely on small crabs or juveniles (4-30 g, 1.8-4.0 cm carapace
length [CL]) sourced from intertidal flats and mangroves to stock grow-out ponds.
However, smaller crabs (1-2 cm CL) are nursed for 1-2 weeks in net cages prior to
stocking in grow-out ponds. With the increasing demand and declining supply of crab
seeds, hatchery-reared seeds provide an alternate source. Recenily, researchers of the
Aquaculture  Department, Southeast Asian  Fisheries Development Center
(SEAFDEC/AQD) successfully cultured hatchery-reared megalopae (4.1 mg) to crab
stage (3.6-4.3 g; 1.7-1.8 ecm CL) in ponds for 4 weeks. With this development, handling
and transport of megalopae cannot be omitted as routine part of stock transfer activities in
the hatchery Various duration of transport at 3, 6, and 9 h at loading densities of 50 and
100 ind 1" were tested in mobile and stationary conditions. Three-way ANOVA showed
that there was a significant main effect of loading density and a significant interaction
between shaking and duration of transport. Survival was significantly higher at a loading
density of 50 ind 1" (86.7+2.35%) than at 100 ind I (79.712.08%) regardless of the
duration and condition of transport. Regardless of the loading density, megalopae that
remained unshaken for 9 h had the lowest survival compared to other treatments. Survival
of megalopae 15 h after simulated transport revealed a significant interaction between
duration, condition of transport, and loading density. At 3 and 6 h duration, there was a
significant interaction between loading density and shaking. At 3 and 6 h transport time,
megalopae packed at 50 ind 1" which remained unshaken had lewer survival compared to
those subjected to shaking. At a loading density of 100 ind 1! , megalopae subjected to
shaking did not differ significantly with those which remamed unshaken. At 9 h,
megalopae subjected to shaking (51.3£0.32%) had higher survival than those which
remained unshaken (38.7+0.18%) whatever loading density was used.

Megalopae are sensitive to physical stress that can result to significant mortalities.
Based on the results, exposure of animals to physwal stress during transport could be
significantly reduced at loading density of 50 ind I'' up to 6 h.

KEYWORDS: Scylla serrata; mudrab; megalopae; transport duration; loading densities;
simulated transport
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CARP SEED PRODUCTION FOR RURAL AQUACULTURE AT SARAKANA
VILLAGE IN ORISSA: A CASE STUDY
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The case study deals with the successful attempts made on seed production of carp by the
rural poor for aquaculture development in the area. A decade back the village ponds were full of
water hyacinth and other obnoxious weeds. The anthor undertook initial resource inventory survey of
the village and motivated ten farmers to undertake broodstock management, induced breeding and
seed raising in phases. A participatory approach was resorted to for problem identification,
constraint’s prioritization and need based problem solving technology implementation from the
farmers perceptions. With their success achieved, the selected rural poor have become progressive
aquaculturists and are indertaking scientific experimentation on induced breeding of carp with
different hormones. Carp breeding was initiated with Cyprinus carpio in 1987. In the following years
induced breeding of Labeo rohita, Cirrhinus mrigala and Catla catla was introduced and a total of
239, 261 and 95 sets of respective species were experimented. The experience in successful carp
breeding work every year and it led to 2 rising trend in spawn production from 0,35 million in 1987 to
71.3 million in 1997. A total quantity of 1,118,6 kg female brood fish could be utilized with the
spawn yield of 70.9 million in 11 years.

The fry and fingerlings technologies were demonstrated in rural set up using small ponds of
0.02 - 0.10 ha during 1987-1997 totaling 80 cases under different management practices. The year
1987 was an eye openet for the farmers when initiation was made for scientific fish seed raising
work. This was the first year of making a profit of Rs. 7, 978 from a small pond of 0.08 ha in 7
months. The hard earned profits were ploughed back into new and extended venture of fish seed
rearing activities. The process was self repeating and at present 10 ponds are available for carp seed
raising to the target farmers. During 1987 - 1997 the production of 15.94 million fry and 1.88 million
fingerlings made the neighboring villages self sufficient with the stocking materials.

The estimated net mcome from spawn production was Rs. 2,07,246 and percentage return on
expenditure was 273.65 % whereas, from the seed raising the net income was Rs. 6,06,550 and the
average percentage return on the expenditure was 130.65 %. The analysis of the present cases suggest
that the adoption of carp seed production technology by the farmers was found to be techno-
economically viable, fully sustainable and employment generating, It has visible impact on bio-
physical and socio-economical conditions of the village. Their success has motivated other farmers
and rural poor to undertake seed production and carp culture. The response of the rural poor for
adopting the technology of carp culture and seed production has been very positive and thus about
two and half thousand participants were trained in the technology following “Farmer Led-Farmer
Approach” at the village without jeopardizing the local ecosystems. The farm has become the focal
points of training activities and a number of satellite units of seed production and carp culture have
come up in the area.

KEYWORDS: Rural Aquaculture; Carp Seed Production; Participatory Approach; Sustainability
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 EFFECT OF TEMPERATURE ON THE INFECTION OF STARVED
Aeromonas hydrophila TO GOLDFISH, Carassius auratus (L.)

M. Habijbur rahman and Kenji Kawai
Fish Disease Laboratory, Department of Aquaculture
Kochi University, Monobe, Nankoku, Kochi 783-8302, JAPAN

Effect of temperature on the infection of Aeromonas hydrophila to goldfish was studied using
starved 4. hydrophila.  After comparison of four different infection methods, intraperitoneal
injection, intramuscular injection, subcutaneous injection and immersion, subcutaneous injection was
selected. Among the different test temperatures, 10, 17, 25 and 32°C, higher mortality of goldfish
were observed at 17°C and 25°C in a 15 days period (Tablel). SDS-PAGE analysis of outer
membrane proteins prepared from A. hydrophila starved at 10, 17, 25 and 32°C and in a formulated
salt water showed different protein profiles i e., 51 and 41 kDa bands were predominant at 10, 17
and 25°C. Phagocytic rates of A. hydrophila starved at 10, 17, 25 and 32°C by macrophages collected
from goldfish reared at corresponding temperatures were 20.46+2.07, 16.15+1.39, 15.94+1.85 and
22.22+42.49% respectively. The results indicate that temperature affects both cell surface structure of
A, hydrophila and phagocytic activity of goldfish macrophages resulting different mortality of the
fish when infected this bacterium at different temperatures.

Table 1: Effect of temperature on the infection of starved A. hydrophila to goldfish by
subcutaneous injection

Temperature Injection dose Dead fish/injected fsih LD50¢ (CFU/Fish)
(°C) (CFU/Fish)

1.9x10° 2/3
1.9x107 2/4

10 1.9x10° 1/4 10"
1.9x10° 1/4
1.9x10° 0/3
1.9x10" 4/4
1.9x10’ 3/4

17 1.9x10° : 2/4 10%%
1.9x10° 2/4
1.9x10* 0/4
1.9x10°8 3/3
1.9x107 3/4

25 1.9x10° 2/4 10552
' 1.9x10° 1/4
1.9x10* 0/3
1.9x10° 3/4
1.9x10 2/4

32 1.9x10° 1/4 107
1.9x10° 0/4
1.9x10* 0/4

KEYWORDS: deromonas hydrophila; Effect; infection; Temperature; Goldfish
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WOMEN’S PARTICIPATION IN AQUACULTURE AND FISHERIES FOR
POVERTY ALLEVIATION IN BANGLADESH : PROSHIKA’s EXPERIENCE

M4, Abdur Raliman

Proshika Manobik Unnayan Kendra
1/1 GA, Section-2, Mirpur-2
Dhaka, Bangladesh

S.I. Tripathi
Tnternational Center for Living Aquatic Resources Msmnagement (ICLARM)
House #75, Road #7, Block-H, Banani, Dhaka-1213, Bangladesh

M.A. Mazid
Bangladesh Fisheries Research Institute (BFRI)
Mymensingh-2201, Bangladesh

Prashika is the second largest national NGO in Bangladesh working with the landiess and poor
farmers. Its strategy for human development is through organizing them into groups, and then
providing traming acd technica! assistance, credit and mput supply and marketing support. In general,
there are more female than male groups (35 :45) . Though women comprise half the total population of
Bangladesh yet they are highly disadvantaged as a great majority of them are illiterate with a low status
in the society owing very many social and religious taboos. For want of employment opportunities in
this male-dominated society they have no source of income and often suffer from malnourishment.

Proshika aims at restoring their due status in the society by empowering them.

Of the several programs that Proshika operates towards achieving its objectives, aquaculture and
fisheries have a high priority as fish is a rich source of nutrition for the malnourished, convalescing
and pregnant women and lactating mothers and is a part of the daily diet, when available or affordable
Bangladesh is a deltaic country with a wonderful gift of unmatched lentic and lotic resources. Truly
speaking fisheries and aquaculture form an integral part of the rural household.

Proshika's . aquaculture activities, initiatiated about eight years ago in collaboration with
ICLARM/BFRI/USAID, presently cover about two-thirds of the country with as many as 46 of the 64
districts and involve over 800,000 women. Proshika's Fisheries Development Program (FDP) involves -
the wornen in fish processing, fish grading and net-making. Though the ratio of fernale to male groups
in fisheries projects is rather skewed (40 60), the women are indirectly benefited and that has changed
the socio-economic cendition of the fisherfolk. The paper discusses the role that fisheries activities have
played in empowering the women in Bangladesh.
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A STUDY ON THE FEEDING RATE OF Barbus gorionotus

S. M. Rahmatuilah, M.S.R. Khan and M.J. Hoque
Department of Aguaculture

Bangladesh Agriculture University
Mymensingh-2202, Bangladesh

Information about the food and feeding habit of fish is weill documented however the
information about the feeding rate of fish very scanty with this idea fseding rate of Barbus
gonionotus have been studied.

Both static and recirculatory system were used in the experiment with two size group of fish
(B. gonionotus) in four densities of food. Zooplankton of same size were used as food in the static
system for the experiment. Black screen was used to minimize the disturbance due to movement of
researcher,

Small fishes were found very active during feeding than the larger fishes. Snap rate of small
fishes were Jower (15/min) at lower density 500/1 and higher (30/min) at higher density 800/1, the
snap rate for the larger group of fishes were 13/min at the density of 500/1 and 22/min at the density
of 800/1 (Table 1)

After two hours of feeding it was found that amount of food intake was higher for the larger
fish greater than the small fish both at higher and lower densities.

Table 1 ~ Showing the snap rate and total ingestion after two hours at different densities of food with
two size group of fishes.

Weight of fish (g) Density of food Snap/min Total intake after
Nofl two hours

: 500 15 1440

3+0.1 600 18 1944
700 24 2736

800 30 3492

500 13 1872

7+0.2 600 15 2560
700 18 3424

300 22 4096

KEYWORDS: Barbus gonionotus, feeding rate, snap rate, zooplankton
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" MASS CULTIVATION OF FISH FOOD ORGANISM MOINA: PROTECTION
OF ENVIRONMENT UTILIZING ORGANIC WASTES

Vinod Kumar Rajbanshi

Department of Limnology & Fisheries
Rajasthan Agricultural University

Udaipur Campus, Udaipur 313 001, INDIA

The coastal and land locked countries including other smaller nations face serious
problems for the disposal of their domestic, live stock and agroindustrial wastes and
residues. As usual, their discharges in inland waters or into the sea are hazardous. as
they create discernable disturbances altering the environmental status of aquatic life.

Further, for fulfiling the need of large quantities of live food organisms n
aquaculture. it would be desirable if these residues and byproducts are used profitably
through bioconversion for integrated live stock cum fish farming or for the culture of
tive fish food throngh recycling an ecofiiendly technology.

With a view to protect the aquatic environment and growing demand of
zooplankton as hive farm feed for aquaculture as also the rising need of valorizing
organic wastes attracted the attention of the author to undertake a study on the
cultivation of cladoceran - Moina on mass scale. Amongst the cladocerans, Moina is
important due to its wide acceptahility, rich nutritional value (65 % crude protein, 8.7 %
crude fat andf 5.3 % crude fiber besides other micronutrients), besides it maintains an
important link in the sustenance of food chain and thus used extensively in rearing the
larvae and fry of commercially important fishes and crustaceans.

In the present communication the results of the use of soybean and pig wastes for
the mass culture of Moina have heen compared in the following tahle.

S, System Waste used Volume Moina Average Moina
No of water harvest harvest ton
(tons) /day(kg) water/day(gm)
1. Earthen pond Soybean 16,000 60 3.75
2. Earthen pond Pig 40,000 300 7.5
3. Race way Soybean 37.5 .71 45.8
4, Proposed race Soybean 900 65.88 73.0
way '

From the production results of Moina depicted in the above table, it 1s
recommended that both the wastes viz. soybean and pig are suitable for the mass
cultivation of Moina, hut the higher production can be obtained from the race way
system.

KEYWQORDS - AMoina ; Environment ; Wastes
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THE EFFECTS OF NEUROENDOCRINE FACTOR ADMINISTRATION IN
DIET ON GROWTH HORMONE (GH) SECRETION AND GROWTH IN
JUVENILE GRASS CARP (Ctenopharyngodon idellus)

Lin Hao Ran and Sun Ying

Institute of Economic Aquatic Animal,

School of Life Science, Zhongshan University,
Guangzhou, 510275, P.R. China

The effects of some neurcendocrine factors, e. g. mammatian GnRH analog (D-Ala®, Pro’-
Net-LHRH, LHRH-A), thyrotropin-releasing hormone (TRH), apomorphine (APO, dopamine
receptor agonist), SKF-38393 hydrochloride (SKF, D; dopamime receptor agonist), and mianserin
hydrochloride (MIA, 5-HT receptor antagonist), administration m diet on growth hormone (GH)
secretion and growth in juvenile grass carp (Ctenogharyngodon idellus) were investigated.

Juvenile grass carp (20~40g body weight) were held in indoor recirculating tanks (15 fish per
tank) at room temperature and natural photoperiod. During the experiment, fish were fed
neuroendocrine factor containing pellets twice daily (09:00 and 15:00) to satiation. For the short term
(3 days) experiment, blood samples were collected after the experiment, and GII contents were
determined by RIA specific for carp GH. For the long-term (6 weeks) experiment, fish were weighed
to nearest 0.01g and fork length were determined to the nearest 0.1 cm every week. All data were
analyzed by one-way analysis of variance and Duncan’s multiple range test (p<0.05).

Compared to controls, treatment of juvenile grass carp with LHRH-A in diet (Sug g-1 diet),
TRH in diet (Sug g-1 diet), APO in diet (Img g-1 diet), SKF in diet (0.5 mg g-1 diet), or MIA in diet
(0.5 mg g-1 diet) for 3 days resulted in a highly significant increase in serum GH levels; and for 6
weeks resulted in a significant increase in both body weight and body length, as well as food
conversion efficiency and conditor factor. Treatment of Juvenile grass carp with LHRH-A in
combination with TRH, or APO, SKF, MIA, in diet, resulted in significantly higher serum GH level,
body growth rate and food conversion efficiency when compared with LHRH-A, TR, APC, SKF or
MIA administration alone.

These results demonstrated that at least part of biological active LHRI-A, or TRH, APO,
SKF, MIA can be absorbed intact by the alimentary tract and transferred into the blood of fish and
effectively stimulate body growth. Our results also suggested that it is full of promise to promote the
growth of juvenile cultured fish by administration of these neuroendocrine factors in the diet.

KEYWORDS: grass carp  neuroendocrine factor growth hormone  growth



191

GLOBAL AQUACULTURE PRODUCTION TRENDS WITH SPECIAL
REFERENCE TO ASIA

Krishen Rana
- FIDI, Fisheries Department
FAO, Rome

As we move into the next millennium the demand for finfish and other aquatic products is
likely to outstrip supply as domestic and international demand for both high and low valued species
increases due rising populations, living standards and disposable incomes. It is widely predicted that
much of this demand is likely to be met from aquaculture through increased utilisation and output of
current and hitherto uncultured species. The issues and cballenges we therefore face in aquaculture,
are to: (i) sustain and increase the current utilization of species and production base (i) promote
aquaculture, as a legitimate long term farming activity and. In the final analysis achievements in both
the private as well the public sector will largely depend on positive national policies to promote the
sector which also includes high priority to collect the necessary information on which to make
informed decisions

Output from aquaculture continues to increase at a faster rate than and other food production
sector. Between 1986-1996 global aquaculture production in terms of quantity and value increased by
an mean of 10-11%/yr. and in 1996 reached 34.12 million tonnes and US$ 46.6 billion, respectively.
Asia, and in particular China, continues to dominate world production and in 1996 Asia accounted for
91 and 83.5% of production and value, respectively. In contrast Africa, which like the regions of
Oceania and former USSR area, only accounted for 0.3 and 0.6% of quantity and value, respectively.

Between 1990-1995, China and Thailand for example expanded at an average annual rate of
18.5 and 10%, respectively, and diversified production and increased quantity of cultured species.
Available indicators, which will be presented, suggest that growth in Chinese as well as Thai
production were attributed to increase in land areas used for aquaculture and increases in national
production efficiency Trends in aquaculture production from these and other major countries will be
presented.
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COMMUNITY FISHERIES RESOURCES MANAGEMENT ON MALALISON
ISLAND: THE IMPORTANCE OF INSTITUTIONAL LINKAGING

Renate F. Agbayani

Scutheast Asian Fisheries Development Center
Aquaculfure Department

Tighauan 5021 Iloilo, Philippines

- The Aquaculture Department of the Southeast Asian Fisheries De\.relopment Center
(SEAFDEC/AQD) conducted an eight-year (1991-1998) Comnwnity Fishery Resourpes
Management project on Malalison Island in central Philippinf:s to help arrest the worsening
degradation of fishery resources and to help alleviate the grmdn.lg poverty qf the ﬁsherfolk.. A
team of SEAFDEC/AQD researchers from the field of biology, soc1ology,_ economics,
engineering and public administration, the officers of the island’s fisherfolk organization, local
government officials, and the staff of a non-government organization that s.peclahzes in 'rural fo}k
empowerment worked together in the study of fishery resources and ﬁshlr}g community and in
evolving strategies for resource conservation and management and community development.

The project bore out that institutional linkaging could facilitate the attainment of project
goals and could hasten the replication of the similar projects in other places.
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PROBIOTICS IN AQUACULTURE: A CASE STUDY OF PROBIOTICS
FOR LARVAE OF THE BLACK TIGER SHRIMP (Penaeus monodon)

Sirirat Rengpipat’’, Sombat Rukpratanporn'

Somkiat Piya1:irati‘civc1rakul2 and Piamsak Menasveta®

"Department of Microbiology and “Department of Marine Science, Faculty of Science,
*Aquatic Resources Research Institute, Chulalongkorn University, Bangkok 10330, Thailand
*e-mail; sirirat @mail.sc.chula.ac.th

Tel.: 662-218-5089; Fax: 662-233-0337

The trend of using probiotics in aquaculture is increasing due to research results indicating
their ability to increase production and prevent disease in farm animals. The development of suitable
probiotics for biocontrol in aquaculture would result in less reliance on chemicals and antibiotics and
result in a better environment. In this investigation, a Thai Bacillus isolate (strain S11) was used as a
probiotic bacterium by passage through Artemia sp. fed to the black tiger shrimp (Penaeus monodon).
1t was found that black tiger shrimp larvae reared using the Bacillus-fortified Artemia probiotic as a

‘feed had significantly shorter development times and fewer disease problems than larvae reared
without the probiotic.
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-BEVELOPMENT OF REGIONAL COOPERATIVE NETWORK FOR
GROUPER AQUACULTURE RESEARCH

M.A, Rimmer’, K.C. Williams®, M.J. Phillips® and H. Kongkeo®

! Queensland Department of Primary Industries, Northern Fisheries Centre, PO Box 5396, Cairns,
Queensland 4870, Australia

2 Commonwealth Scientific and Industrial Research Organisation, Division of Marine Fisheries, PO Box 120,
Cleveland, Queensland 4163, Australia

* Network of Aguaculture Centres in Asia-Pacific, PO Box 1040, Kasetsart Post Office, Bangkok 10903, Thailand

The development of sustainable grouper aquaculture is currently constrained by fingerling
availability due to limited hatchery production. A number of regional initiatives are being developed
to address this constraint and to facilitate improved collaboration and coordination of grouper
aquaculture research within the Asia-Pacific region. The Australian Centre for International
Agricultural Research (ACIAR) sponsored a Grouper Aquaculture Workshop, held in Bangkok on 7-
8 April 1998, which was attended by researchers from Australia, Hong Kong, Indonesia, Israel,
Malaysia, the Philippines, and Thailand. '

The Bangkok workshop developed a structure for improved cooperation and collaboration
amongst grouper aquaculture researchers in the Asia-Pacific region. A summary of the
recommendations from the workshop is:

1. There is a need for further research to address the constraints to grouper aquaculture technology.
Research is needed to address the following topics:

* broodstock management and nutrition,

* improved larviculture technology,

»  definition of nutritional requirements for grow-out dists,
* development of low pollution grow-out diets,

* disease and health issues.

2. There is a need to establish a coordinated grouper research program in the Asia-Pacific region. It
is proposed that a research ‘program’ comprising institutional or collaborative ‘projects’ be
established to facilitate this objective.

3. There is a need for improved exchange and dissemination of grouper research findings through
dedicated grouper aquaculture sessions at regional conferences and workshops; focussed
technical workshops on aspects of grouper aquaculture such as breeding and larviculture, grow-
out diet development, and fish health issues; and reporting of research findings in regjonal
aquactlture magazines and journals, and on the NACA grouper web site.

4. NACA will implement these recommendations in cooperation with other participating institutes
by preparing a cooperative grouper aquaculture research and development program based on the
outcomes of the workshop.

Implementation of the recommendations of the Bangkok workshop as well as the
development of other regional initiatives to facilitate improved coordination and communication
amongst grouper aquaculture researchers in the Asia-Pacific region are further discussed.
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DETECTION OF Vibrio parahaemolyticus IN SHRIMP HAEMOLYMPH BY
DNA HYBRIDIZATION AND PCR AMPLIFICATION

Prasert Rojlorsakul', Vichai Boonsaeng®, Watanalai Panbangred!, Orasa Suthienkul® , Tirasak Pasharawipas”’ and
T.W. Flegel’

‘Department of Biotechnology and *Depariment of Biochemistry, Faculty of Science, Mahidol University, Rama 6 Road,
Rangkok 10400, Thailand

SDepartment of Microbiology, Faculty of Public Health, Mahidal University, Ratchawithi Road Bangkok 10400, Thailand
“Department of Microbiology, Facutly of Science, Rangsit University, Paholyothin Road Pathumthani 12000, Thailand

A DNA probe and a PCR method were developed for detection of penaeid shrimp patho genic
Vibrio parahaemolyticus. From a genomic library, a probe named pVPA7 was selected and
subcloned. Tt contained a 1.5 Kb species-specific DNA fragment which was selected by
hybridization techniques for use as a DNA probe.This probe gave positive hybridization for all of the
V. parahaemolyticus strains tested (including 141 strains of V. parahaemolyticus from clinical and
environmental sources) but gave negative hybridization with a wide range of other Vibrio species and
with bacterial species representative of other genera. The sensitivity limit for V. parahaemolyticus
was 10° CFU/ml by dot blot hybridization. ~After sequencing the 1.5 Kb fragment, primers
VPAFOR3 and VPAREV1 showed good specificity for V. parahaemolyticus for a single 285 bp
fragment in PCR amplification tests. The specificity was 100% for the bacterial strains tested and
sensitivity as 100 fg DNA and 4 x 10° CFU/ml or 20 cells of crude bacterial lysate per PCR reaction
tube. Southem blot hiybridization of amplified products improved detection to as low as 0. 1 fg DNA.
PCR amplification was completely inhibited by 2 x 10" CFU/ml or 10° CFU/reaction of 7.
parahaemolyticus cells. The lowest concentration of V. parahaemolyticus cells that could be
detected in shrimp haemolymph was4.0 X 10° CFU/ml or 20 cells per PCR reaction tube. However, V
parahaemolyticus cells at 10* did not inhibit the amplification in the hacmolymph samples. Nor was
there any interference from addition of £. coli at equal concentrations up to 2x10° CFU/m] or 107
cells per reaction. Furthermore, E coli additions up to 2x10° CFU/ml or 107 cells per reaction did not
affect detection of V. parahaemolyticus at 4x 10° CFU/ml or 20 cells per reaction Dot blot
hybridization of amplified products improved detection to as low as 20 CFU/ml of V.
parahaemolyticus. No hybridization occurred with PCR amplification teaction mixtures using other
bacteria, native haemolymph or diluted anticoagulant/haernolymph as templates. The lowest
concentration of V. parahaemolyticus cells in haemolymph that could be detetected by PCR
combined with detection using the Gene Comb kit was 2x10° CFU/m! or 10 cells per reaction. Other
Vibrio species gave negative results.




DEVELOPMENTAL BIOLOGY AND MARICULTURE OF THE PHILIPPINE
ANGELWING CLAM, Pholas (Monothyra) orientalis GMELIN

Jesse D. Rongquilio . . o
Coliege of Fisheries, University of the Philippines in the Visayas, Miag-ao, Iloilo 5023, Philippines

Pholas (Monothyra) orientalis Gmelin or the Philippine angelwing clam, which was onee
abundant in the shallow muddy tidal flats of Panay and Negros- Islands, Philippines, is now becoming
endangered species of mollusc due to over-exploitation, pollution, siltation and degradation of coastal
environment. This study was conducted to observe and document some aspects of the reproductive
biology and the early developmental stages of this species that will lead to the development of hatchery
techniques for the eoastal rehabilitation of P. orientalis.

Gravid helmaphrodife P. orientalis, which were collected from the wild, were naturally spawned
in the laboratory by manipulating seawater temperature and salinity. The self-fertilized eggs were 42 - 44
pm in diameter and the gastrulae hecame motile after about three hours, F oméﬁon of prodissoconch was
observed after about 10 hrs from oviposition. The swimming straight-hinge veligers were ohserved after
ahout 13 hrs at 29 ppt S, pH 8.04-8.15 and at temperature ranging 25°-29°C. The planktonic larvae were
reared until settlement stage (benthic pediveliger with dissoconch IT). “Akemi” diet was used to rear the
larvae during the hatchery phase. This is the first time that P. orientalis has ever been spawned in captivity
and has fully documented the early developmental stages. The possihility of developing. hatchery
technigues for the mass propagation of this species to produce enough seedstocks for coastal rehabilitation
or mariculire was evaluated.

KEYWORDS: Pholas orientalis; angelwing clam; developmental biology; mariculture; clam hatchery.
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APPLICATION OF PHYTOPLANKTERS AS LIVE DIET AND -
BIOCONTROL IN IMPROVING THE HATCHERY PRODUCTION OF
COMMERCIALLY IMPORTANT PENAEID SHRIMPS IN ASIA

Jesse Dapon Ron uillol, Toshio Saisho? and Shigehisa YamasakiZ
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Four genera and eight species of penaeid shrimps (Penaeus monodon, P. japoricus, P.
semisulcatus, P. latisulcatus, P. chinensis, Metapenaeus ensis, I} rachypenaeus curvirostris, and
Metapenaeopsis barbatz) found in Indo-West Pacific region were spawned. The general objectives of
the study were: (1) to develop innovative, more efficient and less expensive method of producing
healthy "scedlings" of penaeid shrimps; and (2) to develop rearing protocol for the larval production
of other species of penaeid shrimps which are not traditionally culitured.

Live shrimps were bought from fishermen and spawned in the laboratory. The hatched nauplit
were transferred to larval rearing tanks. The first protozocae (PZ-1) were provided with phytoplankters
(Chaetoceros calcitrans, C. gracilis, Tetraselmis tetrathele). The myses were likewise fed with
phytoplankters and/or zooplankters (Brachionus plicatilis and Artemia safina) until the first postlarval
stage (P1-1). To analyze and correlate the development of the feeding structures in every stage of
larval development, the appendages and feeding structures (maxillae, maxillules, maxiflipeds, and
mandibles) of the larvae were dissected by fine needles, drawn using camera lucida, and correlated
with survival rate and developmental stage. Nutritional values and particle size of the different
phytoplankters and zooplankters were evaluated. Mortality due to the presence of harmful bacteria
were also noted.

Based on the inferred morphological function of the feeding structures, observation of the
farval feeding habit, faster rate of metamorphoses, and high survival rate on the mixture of
phytoplankton diet until the first postlarval stage (PL-1), the early larval stages of penaeid shrimps are
filter feeders. However, when the postlarvae of Penaeus monodon, P. joponicus, P. chinensis, and P.
semisulcatus metamorphosed into the first postlarval stage, morphological changes were observed: the
plumose setae on maxillae and maxillipeds were lost; endopods and exopods became vestigial; and
inner margins of the first to third pereopod chelae became serrated and functional. These
morphological changes corresponded with the change in the feeding habit of the larvae from filter
feeder into raptorial omnivore as the planktonic larvae adapted to benthic life. The postlarvae of
Penaeus latisulcatus and Metapenaeus ensis temained to be fiiter feeders until about the fifth
postlarval stage (PL-5); but those of Trachypenaeus curvirostris and Metapenaeopsis barbata were
able to subsist on phytoplankters even at PL-15. These results question the practice of feeding the
protozoeal and mysis substages of penaeid shrimps with expensive Arfemia nauplii when the early
larval stages are still filter feeders and benefit much on a cheaper but nutritionally efficient natural diet
of phytoplankton. Since diatoms and prasinophytes exhibit antagonistic effect or inhibit the growth of
virdlent bacteria and are rich in nutrients, which are limiting in artificial diets and zooplankters
(Artemia nauplii and Brachionus plicatilis), they are ideal live diet for penaeid shrimp larvae. The
presently developed hatchery technique is also applicable to other species of penaeid shrimps which
are not traditionally cultured. Adoption of this new technique in the shrimp hatchery management
could boost the production of healthy "seedlings” and greatly reduce the operating cost.

KEYWORDS: Prawn/shrimp hatchery; penaeid shrimps; larval rearing; biocontrol; live diet.




198

HATCHERY PRODUCTION AND CULTURE OF PORTUNID MUDCRAB,
Scylla oceanica (DANA, 1852)

Jesse Dapon Ronquillo and Zandro V. Pura
College of Fisheries

University of the Philippines in the Visayas
Miagao, Iloilo, Philippines 5023

Scvlla oceanica (Dana, 1852) is the largest and fast growing portunid mudcrab in Indo-West
Pacific region. To support the growing muderah aquaculture in Southeast Asia, this study atmed to
understand the reproductive and developmental biology that will lead to the establishment of a low-cost
mudcrab hatchery. The viability of growing hatchery-produced crablets in earthen ponds was also
evaluated.

Gravid mudcrahs were collected from the wild and spawned in the hatchery. The larvae were
reared in 10-ton canvass tanks and fed with rotifers and Artemia nauplii. The megalopae and crablets were
fed with musse! meat and trashfish. The fecundity, duration of embryonic and larval development,
distingnishing characteristics, ecological behaviour of larvae, and survival and growth rates were closely
momnitored. |

The eggs hatched after 9-12 days of incubation. The larvae are composed of five zoeae suhstages
and one megalopa stage. "After 21-25 days (pH8.0-8.3, 32.34 ¢ kg'1 salinity, and 28-30°C) from
hatching, the larvae metamorphosed into the first crah instars. The onset of sexual maturity was ohserved
after ahout 4 months, Hatchery produced crablets grew in earthen ponds to ahout 500 g each after 131
days with close to 80% survival rate. In 6 months, crahs with hody weight of 1.2-1.5 kg were harvested.
The life cycle of S. oceanica was eompleted under controlled conditions for the first time and became
the hasis in estahlishing the low-cost mudcrah hatchery in the Philippines. The hatchery-produced
crablets are now heing cultured in earthen ponds of private aquaculturists with very encouraging results.

KEYWORDS: Scylla oceanica; portunid mudcrab; crah hatcbery:; crab culture; larval rearing; life cycle.
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' NUTRITIONAL IMPACT OF CULTURE OF SMALL INDIGENOUS FISH
SPECTES IN SEASONAL PONDS, BANGLADESH '

Nanna Roos]. Shakuntala Haraksingh Thilsted!, Md. Abdul Wahah?, Md. Mazharul Islam?
1 Research Department of Human Nutrition, The Royal Veterinary and Agricultural University
Rolighedsvej 30, DK-1958 Frederiksberg, Denmark. E-mail: nro@kvi.dk

2 Department of Fisheries Management, Bangladesh Agricultural University, Mymensingh, Bangladesh
3 Mymensingh Aquaculture Extension Project, Bangladesh ;

Small indigenous fish species (SIS) play an important role in the diet of the rural population in
Bangladesh, not only as an animal protein source, but also as a source of a range of other essential
nutrients, such as vitamin A, calcium and iron. Some SIS - among these mola (Amblypharyngodon
mola) - are particularly rich in vitamin A (2000 RE/100 g raw edible parts), while other commeon
SIS (for example puti (Puntius ssp.) and chanda (Chanda ssp.)) and carps contain insignificant
amounts of vitamin A. Since small fish are normally eaten with bones, they are also an important
source of calcium compared to bigger sized fish. '

SIS in aquaculture are suitable for home consumption since frequent (weekly or even daily)
harvesting of small amounts of fish is possible because many of these fish species reproduce easily
in the pond. By culturing SIS in polyculture with carps, the household can get double benefit. The
household can increase nutrient intake by consuming the SIS, and at the same time increase the
income by selling carps. The culture of SIS can be compared to home gardening with regard to the
beneficial effect of increasing food and nutrient intake since SIS are rich in a range of minerals and
vitamins. A steady supply and intake can improve the nutritional quality of the diet.

Tn May 1997 to February 1998, a field trial on polyculture of SIS and carps was conducted in
Kishoreganj district, north-eastern Bangladesh. The aim of the field trial was to investigate the
production potential and resource management of STS-carp polyculture in small seasonal ponds, and
to survey the mutritional impact on farmers’ families. Fifty-nine small, seasonal ponds (212-850 m2)
belonging to poor or marginal farmers were stocked with silver carp (Hypophtalmichthys molitrix),
grass carp (Ctenopharyngodon idelld), mrigal (Cirrhinus mrigald) and rui (Labeo rohita) in the ratio
8:4:4:1 and a density of 8500/ha. Thirty-four of the ponds were rotenone treated and adult mola
from local supplies were stocked with the carps in a density of 25000/ha (mola model). Twenty-five
of the ponds were not rotenone treated and the native stocks of different SIS were left in the pond
(mixed model). The culture period ranged from 181 to 240 days. The ponds were managed with low
input of cheap, local feed (rice bram, duck weed, banana leaves) and fertilised with cow dung, urea
and TSP.

There was no .significant difference in the average total fish production between the two
production models; 2.4+0.7 t/ha/6 month in the mola model and 2.5+0.8 t/ha/6 month in the mixed
model. In the mola model, mola contributed with an average of 10.3 % (0-27 %) of the fish
production. 2.9 % (0-8 %) of the production was other SIS which had entered the pond after
rotenone treatment. In the mixed model, native mola contributed with 2.7% (0-7 %) of the total fish
production and other SIS with 13.5 % (1-27 %).The field trial demonstrated:~ the mola produced in
the tested mola-carp polyculture in a small, seasonal pond can cover as much as 50 % of the annual -
vitamin A recommended for a family of 6 persons, and at the same time income can be provided
from the carp production. the native stock of SIS can contribute significantly to the fish production
and should always be protected, but more nutritional benefits can be obtained by stocking the SIS
which have high vitamin- and mineral density.mola is a promising fish specie for culture in small
seasonal ponds. It shows good production potential and is regarded as tasty and nutritious by the
farmers.net income from the fish ponds was on average 670 US$/ha/6 month with no significant
difference between the mola- and the mixed model. The maximum net income obtained from a pond
was 1760 US$/ha/6-month. Further data analysis will cover more details on fish production and
pond ecology, seasonal variation in fish consumption and nutritional importance of fish species.

KEYWORDS: Small indigenous fish species; Amblypharyngodon mola, Vitamin A
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STANDARDIZATION OF THREE TECHNIQUES FOR Vibrio sp.
EXPERIMENTAL INFECTION IN THE MARINE SHRIMP Penacus vannariei

Ana Roque, Bruno Gomez-Gil and *Ana Luisa Guerra Flores

Centro de Investigacion en Alimentacion y Desarrollo .

Sabale Cerritos SN Estere del Yugo CF 82010 AP 711 Mazatlan, Sin. MEXICO
*Facultad de Ciencias Marinas de la Universidad Autonoma de Sinaloa

Pasec Centenario CP 82000 Mazatlan, Sin. MEXICO

The need of a reproducible experimental challenge technique for shrimp bacterial diseases has
long been felt. This technique is required for a number of reasons such as assessing the virulence of
bacterial isolates and testing chemicals to be used as a treatment or prevention. It would also help to
determine which environmental factors affect the onset of vibriosis in cultured shrimp and give a
better understanding of the relationship between environmental stressors and bacteria in the astiology
of the disease. In this study, three challenge techniques were standardised: injection, bath and oral
challenges.

a) INJECTION CHALLENGE _

Although this technique is not new, it had not been standardised. In our facilities E. coli was
used as a positive control, shrimp of the same weight (approx. 0.7 g ) were used in all studies and a
constant volume of inoculum was injected (20 pl) at a constant density (approx. 10° CFU ml™). The
work that can be done with this technique even though reproducible is limited due to its artificiality
and was why the other 2 techniques were developped.

b) BATH CHALLENGE

Because vibriosis is a secondary condition Cumuiative mortalllies
it is desirable that the bath challenge technique '
includes a stressor together with the challenge. The

technique developed at CIAD used a small wound - G w4
on the third abdominal segment as a stressor, since . 'EE::;
el trial

physical damage has been referred as a primary risk _
in the development of vibriosis. In addition to 0 1 .
stressing, physical damage of the shrimp may “ 7
provide a route of access for bacterial invasion. :
Another important factor in the standardization of ] i j
the technique was the use of TSB as a support for ‘ é é i ﬁé I
bacterial growth and the daily challenge. It has womdele  wond  vhio | corkel
been speculated that shrimp are continuously Treelmen appiied
invaded by bacterial cells at a fixed rate. As a result
of these speculations, the challenge model developed in this series of trials, a supplied growth medium
and the bacteria were added daily as it was difficult to maintain a high concentration of ¥ibrio spp- In
small glass tanks systems where there is insufficient organic matter to support their growth, During
the development of the technique, the same experiment was repeated 4 times and each treatment had 6
replicates. Fig. 1 shows a summary of the shrimp mortalities obtained in this series of experiments.

¢) ORAL CHALLENGE

Both techniques mentioned are not appropriate for shrimp larvae and postlarvae, therefore a
different technique is required to study vibriosis at these stages. Accordingly, we have undertaken to
improve on the available challenge techniques basing our approach on the following considerations:
1) the use of Artemia sp. has recently been suggested for the delivery Vibrio spp. as potential
probiotics and 2) it has been suggested the oral route was responsible for systemic vibriosis in larval
and postlarval stages. Thus, our aim was to develop an oral challenge technique, using the
bioencapsulation of Vibrio spp. in Artemia sp., in order to study vibriosis in postlarvae (pl) of P.
vannamei. Other considerations taken into account were already mentioned for the bath challenge
such as daily challenge, number of replicates per treatment and repetition of the experiment to verify
~ the reproducibility of the results.
The uses of each of these techniques will be discussed.

Curmulative mortaliies (%1

S

S
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PATHOGENICITY OF FUNGI ISOLATED FROM -
MANGROVE CRAB (Scylla serrata) LARVAE
IN INDONESIA

Dos Roza!?, Melba G. Bondad-Reantaso’, Takane Nakayama®, and Kishio Hatai’ '

'Gandol Research Station for Coastal Fisheries, PO, Box 140 Singaraja, Bali, INDONESIA
Division of Fish Diseases, Nippon Veterinary and Animal Science University, 1- -7-1 Kyonan-cho,
Musashino, Tokyo 180-8602, JAPAN

Heavy mortalities reaching almost 100% of mangrove crab (Scylla serrata) larvae occurred
between July and December 1997 in the hatchery of Gondol Research Station for Coastal Fisheries in
Bali, Indonesia. Mortalities were observed on zoea 1 stage immediately after hatching, the affected
larvae were whitish in color and were observed to be filled with numerous non-septate hyphae under
Jight microscope. This condition has caused great hindrance to this first attempt of mangrove crab
seed production in Indonesia. Of the three species of crabs naturally present in Indonesian waters,
§.serrata seems to be the most adaptable to hatchery conditions and has recently gained popularity as
an export commodity.

This investigation was carried out to determine the cause of mortality and to determine the
pathogenicity of the causative agent under laboratory conditions.

Isolates were collected from infected larvae, inoculated into PYGS agar, incubated at 25°C
for 3 days, morphological and biochemical characteristics determined there after. Twelve pure
isolates members of 3 genera belonging to the order Lagenidiales namely Haliphthoros,
Halocrusticida and Lagenidium were recovered and used for pathogenicity studies. Four larval
stages (zoea 1,2,3,4), 4 treatments (spore densities at 10%, 107, 10* zoospore/m/! of each isolate and
control, each having 3 replicates), and two observation periods (24 and 48 hrs) were used. For each
experiment, the larvae were first dipped in sterilized seawater containing 20 ppm of oxytetracycline,
larvae were not fed and only weak aeration was provided during the experiment. Every treatment
contained the following :45 mi of seawater, 30 individuals of larval stage, and 5 ml of zoospore
suspension. Number of dead individuals indicated by cessation of movements were counted and
recorded after the observation periods, a sample of 5 live individuals from each treatment were
randomly taken for fungal reisolation. :

Results revealed that of the three isolates used, Halocrusticida appeared to be the most
pathogenic, having the lowest survival rates at all four stages (average 41.9% for zoea 1, 47.1% for
zoea 2, 51.3% for zoea 3, and 55.2% for zoea 4), all densities (average 61.0% for 10°, 48.8% for 107,
and 36.6% for 10* zoospore/m/) and at both exposure times (average 58.3% for 24 hr, and 39.4% for
48 hr), followed by Haliphthoros, and Lagenidium being the least pathogenic. Survival rates for the
control groups were above 90%. Of the four larval stages used, zoea 1 was the most sensitive stage
with average of the survival rates-45.2%. The present investigation showed that the 3 genera
demonstrated pathogenicity to mangrove crab larvae. :

KEYWORDS: Fungal infection; Lagenidiales; Pathogenicity, Scylla serrata
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LUMINOUS BACTERIA ASSOCIATED WITH MORTALITY OF SHRIMP

Lila Ruangpan
Marine Shrimp Research and Development Center

Pawong, Muang Sengkhla 90100, Thailand

Luminous disease caused by luminous bacterial infection is currently a significant problem
among the Asian countries where marine shrimp is the main aquaculture product. Luminous bacteria
isolated from the shrimp farm environment include Vibrio fischeri, V. harveyi, ¥. cholerae biotype
albensis, and Photobacterium leiognathi, Of these, V. harveyi is claimed to be the causative agent
associated with shrimp mortality. In hatcheries, its pathogenicity is correlated with the developmental
stage of the shrimp larvae. However, successful prophylactic measures have been established. In
grow-out ponds, luminous disease frequently causes mortality with 2-3 month old stock of Peracus
monodon and a bacteroiphage of V. harveyi has been implicated in mortality of such shrimp
exhibiting tea-brown gill syndrome (TBGS). Chemotherapeutics are more or less effective for
controlling the disease but are not effective for curing it. Recent iz vitro studies have demonstrated
growth inhibition of this bacteria using biological control and the information gained paves the way
for further investigations.

KEY WORDS : Luminous bacteria, Shrimp mortality, Vibrio harveyi
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EFFECTS OF TWIN-SCREW EXTRUDED SOYBEAN MEAL ON THE
GROWTH OF KURUMA PRAWN, PENAESU JAPONIC US, AND RED CRAW
CRAWFISH, CHERAX QUADRICARINATUS, JU VENILES

Sanshiroh Saitoh®, Hirosi Harada®, Shunsuke Koshio®, Shinnichi Teshima® and Manabu Ishikawa® 7
*Hanen Cotporation, 2 Shinminato-cho Shimizu Shizuoka 424-0824, "Faculty of Fisheries Kagoshima University, 4-50-20
Shimoarata Kagoshima 890-0056, JAPAN :

Fish meal has been extensively used as a major protein source in aguaculture feeds for many
years. Recently, the demand for plant proteins especially soybean products in aquaculture feeds has
been growing due to the high price and unstable supply of high guality fish meal. However, the
problems of soybean products must be solved for the efficient utilization of the product because the
complete substitution of fish meal with soybean meal in aquaculture feeds is known to lead less
growth rate and lower feed efficiency. The causes of these limitations in soybean meal are its
unsatisfactory amino acids profiles, less stimurated flavor, and inclusions of antinutritional
substances such as trypsin inhibitors, lectins and antigens. In cases of ybung land animals, soybean
meal usage is often limited due to antigenicity, which may cause severe diarrhea and growth stunting.
It has been demonstrated that these symptoms are controlled by reducing soybean antigenicity. In this
study, the effect of low antigenicity soybean meal in the feeds on the growth of kuruma prawn,
Penaesu Japonicus, and red craw crawfish, Cherax Quadricarinatus, Juveniles was examined.

Soybean meal antigenicity was reduced by twin-screw extrusion cooking with screws
containing kneading-discs (Ex-SBM). Two stages of kuruma prawns with average body weights of
0.4g and 3g were fed experimental diets containing 0, 8, 16, 24, and 32% Ex-SBM, and red craw
crawfishes with average body weights of 0.4g were fed experimental diets containing 0, 14, 28, and
42% Ex-SBM.

The 0.4g kuruma prawns fed Ex-SMB diets for 40-days demonstrated similar growth and feed
efficiency to those fed the fishmeal diet (Figure 1) as well as the 3g kuruma prawns for 30-days.
Moreover, red craw crawfishes growth also demonstrated no significant difference between the fish
meal diet and the 42% Ex-SBM diet. Thesc results showed that Ex-SBM is a useful protein source
for both kuruma prawn and red craw crawfish.

fish meal diet

containing 8% Ex-SBM diet
containing 16% Ex-SBM diet
containing 24% Ex-SBM diet
containing 32% Ex-SBM diet

Body weight (g)

ARL R

0 10 20 30 40
Days
Figure 1. Growth of Penaesu Japonicus Juveniles
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EFFECTS OF Quillaja SAPONINS ON THE ACTIVITY OF SELECTED GUT
AND LIVER ENZYMES OF CARP, Cyprinus carpio

Augusto Serrano(jr.)!, Ulfert F ocken?, George Francis®, Harinder P, S Makiar® and Klaus Becker?

! Insititute of Aqueulture # Department of Animal Nutrition and Agquaculture
School of Fisheries Institute for Animal Production ir the Tropics and Subtropics
University of the Philippines in the Visayas Hohenheim University (480), '
Miagao, Iloilo 5023, Philippines D-70593 Stattgart, Germany

Saponins have been considered as toxic to animals for a long time. Only quite recently, positive
effects of feed supplementation with saponins have been reported for livestock. Little is known about the
metabolic effects of feed supplementation with saponins on fish. In this experiment, to the best of our
knowledge the first of its kind, the effects of saponin supplementation on growth and metabolism of fish
and activity of selected enzymes were investigated using common carp, Cyprinus carpio. The present
study aims to identify which components of energy metabolism in the gut and liver of common carp fed
diets containing Quillaja saponins (QS) are affected.

Diets containing four concentrations of QS (0, 150, 300 and 450 mg kg'") were fed to common
carp (average body weight 6.6g). After four weeks, the fish were sacrificed, the intestine and Iiver
excised and both tissues prepared for enzyme assays. In addition to amylase and trypsin in the gut, the
following liver enzymes were chosen in such a way as {0 represent some major metabolic pathways:
pyruvate kinase (PK) and cytochrome c-oxidase for glycolysis and the respiratory chain respectively;
glucose-6-phosphate dehydrogenase (G6PDH) and 6-phosphogluconate dehydrogenase (6PGDH) for the
formation of NADPH in carbohydrate metabolism and lactate dehydrogenase (LDH) for lactate
formation. It is assumed that activities of these enzymes can be considered as relative measures of the
metabolic capacities of the respective pathways. Although QS did not significantly affect amylase
activity at 150 mg kg™, it slightly but significantly increased the activity at both 300 and 450 mg kg™,
Trypsin activity was increased insignificantly at 150 mg kg QS but was doubled at both 300 and 450 mg
kg”. QS did not exhibit any effect even at 450 mg kg”on the activities of liver enzymes (G6PDH, 6-
PGDH and PK. However, QS stimulated liver LDH activity at 150 mg kg 'but this effect was reversed at
higher concentrations. QS greatly stimulated the activity of Hver cytochrome c-oxidase but the level of
stimulation was independent of concentration.

Table 1: Food utiljsation: parameters and enzyme activity in commeon carp at different Jevels of saponin supplementation

Parameter\Diet CONc S150¢ S300c 5450¢

SGR (% d ) 21+ 07° 34+ 0.7® 33x 017 3.7+0.1°
FCE (gain per feed, g g7) 0.5+ 02° 08+ 02° 08+ 00% 10+03°
PER (g.g) 1.2+ 04° 22+ 05° 22+ 0.1° 25+01°
MR (mg O, kgPFh'D 303.9 + 207" 2563+ 39° 302.1223.3° 290.0+2.97
Amylase {mg maltose min™ mg prot) 0.186+0.012° 0.184 + 0.021° 0.226 +0.035° _ 0.261 < 0.021°
Trypsin (mmol product min” mg prot™) 0.243+0.050° 0328 +0.038° 0503 +0.069°  0.503 = 0.059°
LDH {pmol product min"me prot 1) 0352+ 0.071° _ 0.600 £ 0.059° 0.468 £ 0.064™ 0,466 < 0.125°
Cytochrome ¢ oxidase (nmol prod min mg prot 1) 0.787 £ 0.253° 1767+ 0.570° 1748+ 0.229°  1.528 1.633°

Values are mean + S.D). Averages with the same superscript in a row are nof statistically different at p < 0.05,

Results indicate that QS promotéd growth, feed conversion efficiency and-protein efficiency
ratio, reduced oxygen consumption and enhanced both the digestion of dietary carbohydrate and protein;
it did not affect glycolysis and pentose phosphate shunt but promoted both the respiratory chain (i.c.
cytochrome c-oxidase) and lactate fermentation {(i.e. LDH). The ratios of LDH to cytochrome c-oxidase
decreased upon QS supplementation indicating the promotion of aerobic rather than anaerobic
metabolism, which strongly contrasts with symptoms normaily found in poisoned fish.

KEYWORDS: Feed supplementation, Saponins, Enzyme activity, Metabolism, Cyprinus carpio
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GENDER DIVISION IN INTEGRATED AGRICULTURE/AQUACULTURE IN
THE RAINFED ECOSYSTEM OF NORTHEAST THAILAND.

Sununtar Setboonsarng .

MRC Rural Extension for Aquaculture Development of Mekong Delta Project.
Research Center for Aquaculture of Mekong Delta

An Thai Trung Village, Cai Be District, Tien Giang Province, Viet Nam
Tel/fax 84-73-821-859, 821-879

Email :MRCCAIBE@hem.fpt.vn

Before the financial crisis started in July 1997, the major constraint to integrated
agriculture/aquaculture development in Northeast Thailand was labor shortage. The increased of
unemployment in the industrial and service sector has forced policy makers to review the role of
integrated agriculture/aquaculture in providing an answer to the current social and economic problem
of Northeast Thailand. This paper réeview the gender division in labor absorbtion in integrated
agriculture/aquaculture farming practice as compared to non-integrated farming practice in Buriram
and Sakol Nakorn of Northeast Thailand. The study showed that labor requirements were, in general,
higher for both male and female in integrated farming practice. The increased involvements of
women were shown in all production activities especially in vegetable production and livestock
raising. In Aquaculture, it was found that in both provinces, male labor dominated in all aspects of
activities from purchasing fish fry to stock to harvesting and marketing of fish. It was also found that
food consumption pattern in integrated agriculture/aquaculture households were significantly better
than that of non-integrated on. While both men and women worked harder in integrated farming
practice, they expressed general satisfaction in the jmprovement of their livelihood. It appeared that
welfare of women in integrated farming household were improved by their increased participation in
income generating activities of the households.
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WOMEN IN INDIAN FISHERIES

Shaleesha A and V.Amalan Stanley
M.S.Swaminathan Research Foundation

Third Cross Strest, Taramani Institutional Area,
Chennai. 600 113, INDIA

Though women prove to be competent for all kinds of technology involved in
aquaculture, their role in reality, is very much confined and often ignored. One
of the major reasons includes the geographical location of the aquaculture sites
which raises several socio-cultural questions against any woman who strives to
earn for her family’s subsistence, particularly in rural areas. It is obvious that
there prevails a gendér bias as far as some of the aquaculture activities are
concerned. However, keeping in view of the multi-dimensional roles of wormen
and at the same time, to avail the broader scope of complete uiilisation of
women’s potentiality in the prospectful activities like aquaculture, it is highly
essential and necessary to imbibe capacity building among rural women which
will eventually lead to empowerment of women. Needless to mention,
particularly in countries like India, the technology provided to women should
heedfully consider the socio-cultural aspects, at any cost. Ounly then the
technology would prove successful in all sense and by all means.

The aim of the study is meant to be bifocal. It explains the prospecis of the
backyard ornamental fish breeding and management which has been found to
offer immense scope for improving the livelihood of rural women and the paper
tries to putforth practical tips for those who aspire for technology transfer in
rural sector, particularly for rural women. On the other hand it offers the
“complete dimension of the women's participatibn In various aquaculture
activities in Tamilnadu based on the two year survey conducted in the state,
1995 -97.
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WHITE SPOT VIRUS INFECTIVE PROPERTIES AS DETERMINED BY
SINGLE TUBE NESTED AND COMPETITIVE PCR

Lee Kok Leong, Samson Soon, Tan Lee Tung and Mohd, Shariff Mohd. Din
Aquatic Animal Health Unit

Department Of Clinical Veterinary Studies

Faculty of Veterinary Medicine

Universiti Putra Malaysia

43400 Serdang, Malaysia

Analysis of white spot syndrome virus (WSSV) infection in experimentally infected Penaeus
monodon shrimp was conducted using a single tube nested PCR approach. Severity of infection was
also evaluated by competitive quantitative PCR for relative viral burden determination. WSSV DNA
was first detected after 20-24 hours post infection in muscle tissue and increased in signal intensity as
assessed by semi-quantitative properties of single tube nested PCR after 32, 36, 40, 44 and 48 hours,
reaching a plateau after 72 hours post infection. Significant shrimp mortalities with clinical signs of
white spot disease was recorded at this hour -for all experimental tanks. Detection of single -tube
nested PCR signal was thus shown to correlate closely with WSSV load in the experimentally
infected shrimp, indicative of the extent of viral infection in the diseased animals. Evaluation of the
PCR data was further analysed using competitive PCR for relative quantitation and estimation of
WSSV burden in infected shrimp muscle cells. Importance and significance of using this novel PCR
approach in white spot disease research is discussed and its implication explored.
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TECHNICAL EFFICIENCY OF CARP PRODUCTION IN NEPAL: AN
APPLICATION OF STOCHASTIC FRONTIER PRODUCTION FUNCTION
APPROACH

Khem R. Sharma and PingSun Leung

Jepartment of Agricultural and Resource Economics
Iniversity of Hawail at Manoa

3050 Maile Way, Gilmore Hall 112, Honelulu, HI, U.S.A.

Meodern carp culture is a relatively new enterprise in Nepal. Despite its small- share in Nepalese
:conomy, carp production has potential for future expansion due to the abundance of water resources and
ish species, rising demand for fish, and its high profitability. Furthermore, productivity of aquaculture in
Nepal is much lower compared to other countries in the region, suggesting that there is potential for
increased fish production through improved productivity. However, there lacks information on
productive performance of Nepalese carp farms and their potential for future improvement. This study
examines the levels and its determinants of technical efficiency for a sample of carp pond farms in Nepal,
The necessary data came from the NACA Aquaculture Sustainability and Environment Survey of carp
pond farms in the Tarai in 1994-95. A total of 286 farms were analyzed.

The relationship between fish production and various inputs (viz., seed, labor, feed, fertilizer,
and other input) was represented by a Cobb-Douglas stochastic frontier production function in which the
error term is decomposed to a standard stochastic noise and technical inefficiency of production, which,
in turn, js assumed to be a function of various farm-specific variables, including culture intensity,
experience, farm ownership, pond size, adoption of recommended practices, and ecological region. The
estimates of parameters in the stochastic production frontier are presented in Table 1, Due to the space
limitation, the results for technical inefficiency model are not presented.

Tablel. Parame‘ger estimrfltes of stochastic Figrre 1; Frequency distribution of technical
. production fr(?ntler 7 efficiency scores
Variable Mean Coeff,
Output (kg/ha} 2,259 - 60 5
Seed (no./ha) 31,688  0.077* 2 50 —
Forage seed ratio 0.34  0.008 = 40 4 . Intemna
Labor (total days/ha) 634 0.091* 230 | B Extensive
Fertilizer (kg/ha) 163 0.142% ?.; M 4
Feed (kg/ha) 1,644 0.002 =10 4 =
Misc. input (Nrs/ha) 8,368  -0.040 g —
Fertilizer use (0 or 1) 0.52 -0.677* '
Feeduse (Oor 1) 0.68 0.152 <04 04-05 0506 0607 0.7-0.8 0809 >05
Misc.input use (O or 1) 0.87 0.304 Range of technical efficiency
Constant - 6.479%

* = significant at the 0.05 level.

The results showed that technical inefficiencies in carp farming are significant, indicating that
the traditional OLS production function is not adequate. The mean technical efficiency was .77, with
intensive farms being more efficient than extensive farms (0.80 vs. 0.69). The frequency distributions of
technical efficiencies are depicted in Figure 1. The adoption of regular fish, water, and feed management
practices had a strong positive effect on technical efficiency. Intensive farms could increase their
production from 2.4 Mt/ha to 2.9 Mt/ha and extensive farms from 1.8 Mt/ha to 2.6 Mt/ha if operating at
efficient frontier. However, the predicted per hectare frontier production is stiil less than that of other
NACA member countries.

KEYWORDS: Technical efficiency; Stochastic production frontier; Carp production; Nepal
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FREE HISTIDINE IN MILK¥ISH

- ian, Yu-Jane Pong and Tze-Kuei Chion
Department of Marine Food Science
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2 Pei-Ning Road, Keelung, TATWAN

Milkfish (Chanos chanos) is an important cultured fish in the Indo-Pacific region, particularly in
the Philippines, Indonesia, and Taiwan, The technologies of artificial propagation, intensive culture and
formulated feeds for this fish have been successfully developed in these countries. However, little
information has heen reported on the biochemical characteristics of the milkfish muscle. Our previous
study showed that the most prominent free amino acid (FAA) in milkfish muscle was histidine. As
compared to other fish and shellfish, milkfish has a FAA pattem similar to migratory high-speed
swimmers, such as mackerel, tuna, and skipjack, which also possess a very high level of free histidine
in their white muscle. The living environment, swimming activity, and feeding dict for pond-reared
milkfish are apparently different from those of migratory marine fish. Therefore, the studies on the
factors influenced the contents of FAA in milkfish were conducted hy our lahoratory. _

The composition and content of FAA in white muscle, dark muscle and the viscera of milkfish
were analyzed by an automatic amino acid analyzer. There was no significant differéence in the total
FAA content among tissues; bowever, the individual FAA level was different for each tissues. The
predominant FAA in white muscle were histidine, taurine, and glycine, of which histidine contained 46
pmole/g, and accounted for 63% of the total FAA. In dark muscle, histidine accounted for 33%, and
tanrine, 38%. The viscera contained a tmuch lower amount of histidine than both muscles, Taurine was
the dominant FAA in the viscera,

Accumulation patterns of FAA in white muscle of milkfish during the period of 8-month growth
were investigated. The increase in histidine was observed during growth. The level present in the 1-
month reared fish (mean weight 58 g) was about 5 times higher than those in the initial fish (1.4 g).
After 8-month growth, milkfish contained 59 pmole/g of histidine which was responsible for 72% of
the total FAA. Thete was a positive correlation between the histidine content and fish hody weight. In
contrast, taurine decreased with the increasing rearing time. Glycine level was not correlated well with
fish size. The total relative amounts of histidine, taurine, and glycine remained ahout the same though
the individual contrihutions varied considerably in FAA pool during the period of cultivation.

Milkfish (n=60) decreased their body weight from 47 to 28 g over the 60 day-period of
starvation. The control group of fish without starvation showed no significant changés in the contents
of the total FAA and histidine in white muscle after 60 days of breeding. However, both were graduaily
decreased in fasting fish during the period of starvation. The reduction of the total FAA was found
directly associated with the decrease of histidine. There was no significant change in histidine level
during the first 25 days of starvation. Histidine decreased significantly after fish were starved for 40
days, and the concentration in fasting fish was decreased by 46% as compared to that of the pre-starved
fish. The results suggest free histidine may serve as an energy source for milkfish during the prolonged
starvation,

KEYWORDS: Milkfish; Histidine; Free amino acid
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STARVATION EFFECTS OF TILAPIA, Oreochromis niloticus x O,
aureus, FED PRE-FASTING DIETS CONTAINING DIFFERENT
CARBOHYDRATES

Shi-Yen Shiay and Shu-Ling Hsieh
Department of Marine Food Science
National Taiwan Ocean University
Keehmg, Taiwan 202

Purified diets containing 40% of either starch or glucose were each fed to triplicate
groups of tilapia, Oreochromis niloticus x O. aureus, (initial body weight: 0.80 + 0.01g) for 8
weeks and then fasting for 1, 2 and 3 wecks thereafter. In starvation, fish previously fed diet
containing glucose showed significantly (p < 0.05) more weight loss than fish fed diet
containing starch. Liver glycogen were higher in fish fed the starch diet than fish fed the
glucose diet at both feeding and fasting periods. In starvation, liver glycogen content decreased
in fish as the fasting period increased. Plasma glucose concentration was higher in the starch-
fed fish at feeding and 1 week after fasting than those of the glucose-fed fish. Plasma glucose
concentration of both dietary groups were significantly lower in starvation than in feeding,
Elevated plasma glucose concentration was observed in 3 weeks and 2 weeks after fasting in
fish pre-fed with starch and glucose diets, respectively. Plasma triglyceride concentrations
increased as the fasting period increased in both dietary groups. In starvation, plasma
triglyceride concentrations were higher in fish fed starch diet than fish fed glucose diet
previously. Body lipid content was higher in fish fed the starch diet at feeding and 1 week after
fasting than those fish fed the glucose diet. These data suggest that the physiological responses
in tilapia during starvation is affected by pre-fasting diets containing different carbohydrates.

KEYWORDS: Oreochromis niloticus x O. aureus:. Tilapia; Starvation; Carbohydrate
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EFFICACY OF PROBIOTICS AND DISINFECTANT IN CONTROLLING
LUMINESCENT BACTERIA IN SHRIMP UNDER NORMAL AND
' STRESSED CONDITIONS.

Raghunath B, Shivappa , fohn Hambrey and Pomlerd Chanratchakool*
Agquaculture and Aquatic Resources Management,

Asian Institute of Technology,

PO Box 4, Klong luang 12120,

THAIL.AND,

*Aquatic Animal Health Rescarch Institute,
Department of Fisheries, Kasetsart University Campus,
Chatujak, Bangkok, THAILAND

The excessive and often indiscriminate use of antibiotics in the aquaculture industry has
become ineffective and self-defeating, with growing evidence of the development of resistant
pathogens. Probiotics, immunoenhancers and vaccines are evolving as new management strategies to
control bacterial diseases. A study was carried out to determine the efficacy of probiotics and the
disinfectant, benzalkonium chloride (BKC) in controlling luminescent bacteria (Vibrio harveyi). The
study aimed at exploring the possibilities to replace or minimize ‘the use of antibiotics by using
probiotics and/or disinfectants in shrimp hatcheries. The efficacy of BKC and probiotics was tested on
Penaeus monodon with six treatments under normal and two stressed conditions. Shrimps were
challenged with V. harveyi at a concentration of 5x107 cfu/ml, probiotic suspension and BKC were
added at a concentration of 10 ppm and 1 ppm respectively to control the pathogen in all the
experiments. Survival was monitored over a period of 72 hours. Under normal conditions it was found
that survival was significantly higher (P<0.05) in the probiotic treatments. Under temperature stress,
probiotic was effective in controlling V. harveyi (P<0.05), but no significant effect was found under
salinity stress, BKC treatments had no significant effect under all conditions. Fluctuations in
environmental conditions were found to have a significant effect on the virulence of V. harveyi, which
was higher with salinity stress than with temperature stress.

KEYWORDS: Shrimp; Probiotics; BKC
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LIGHT AND ULTRASTRUCTURAL CHANGES IN OPISTHONEPHROS
OF ROHU, Labeo rohita DURING ACUTE AND SUBCHRONIC
AFLATOXIN B; TOXICITY

P K. Sahoo, 5.C. Mukherjee, A. K. Jain* and A, Mukherjee*
Central Institute of Freshwater Aquaculture,
Kausalyaganga, Bhubaneswar-751002, India
*Institute of Pathology, Safdarjang Hospital Campus,
P.0. Box 4909, New Delhi- 110029, india

The aflatoxins, produced mostly by Aspergilfus spp. is still a problem of tropical countries.
The toxin is best known for their hepatotoxic, nephrotoxic, carcinogenic, teratogenic, mutagenic and
immunosuppressive properties in animals. The aflatoxin toxicity has been studied in salmonoids,
channel catfish, tilapia and common carp. The susceptibility of rohu to affatoxins is not yet explored.
Aflatoxms are excreted through urine and opisthonephros being the mnajor excretory organ in fish,
possible alterations in the same tissue due to aflatoxicosis is of great interest, '

A total of 120 numbers of rohu distributed in 8§ groups equaily, reared in 10001 capacity
plastic tanks with proper aeration and change of water, were injected intraperitoneally (IP) with
various doses of AFB,; in peanut oil for LD50 determination. Based on LD50 value, acute and
subchronic trials (3 dose levels in each trial) were conducted taking 10 numbers of fish in each group
with single IP aflatoxin injection. The opisthonephros was collected from freshly dead or sacrificed
animals and processed for light and electronmicroscopy. The acute and subchronic trials were
conducted for 10 and 90 days respectively. The dose levels for acute trials were 0, 7.5 and 11.25
mg/kg, and for subchronic trials were 0, 1.25 and 2.5 mg/kg of body weight.

The 10-day (IP) LD50 of AFB, in rohu was 12.59 mg/kg of body weight, with a 95%
confidence interval of 11.95-13.27 mg/kg. The slope was 1.196. On acute and subchronic toxicity
trials, the changes were dose —dependent. On histology, fish in both the trials had degenerative and
necrotic changes in kidney tubular epithelium (inostly in 1st proximal segment). The intersitium had
focal necrotic nodules in subchronic toxicity.

On electronmicroscopy, the acute dose groups revealed glomerular epithelial hyperplasia,
stages of tubular epithelial necrosis, loss of striations of columnar epithelium in Ist proximal segment,
prominent telolysosomes in tubular epitbelium, intracytoplasmic desmosomes in basement membrane
epithelial cells with loss of lymphocytic cells in the interstitium. In subchronic toxicity, the fish had
hyperplasia of mesangial cells in glomeruli, atypical telolysosomes in tubular epithelia and marked
reduction of lymphocytic cells with increase in neutrophilic granulocytes in intersitium of trunk
kidney alongwith other changes of acute toxicity.

The LD50 value of rohu revealed that they were equally susceptible like channel catfish to
aflatoxin toxieity. The changes in trunk kidney might be indicative of nephrotoxic and
immunosuppressive nature of aflatoxin in rohu.

KEYWORDS: Alflatoxin B;, Opisthonephros, Labeo rohita, Toxicity
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'MANAGEMENT TO MINIMIZE =
THE ENVIRONMENTAL IMPACTS OF POND DRAINING:
HARVEST DRAINING TECHNIQUE AND EFFLUENT QUALITY

C. Kwel Lin', Madhav K. Shrestha!, James §. Diana’ and Dhirendra P. Thakur!

1. Aquaculture and Aquatic Resources Management Program
Asian Institute of Technology
P.0. Box 4, Klong Luang
Pathumthani 12120, Thailand

2. School of Natural Resources and Environment,
University of Michigan, Ann Arbor, USA

An experiment was conducted to determine the amount of murients, organic matters, and
suspended solids discharged from ponds during harvest draining and to assess fish harvest techniques
that may reduce the loading of those pollutants in effluent water. Fifteen Nile tilapia (Oreochromis
niloticus) ponds ‘with similar experimental conditions were used for four hatvest draining procedures:
(A) ponds were limed and completely drained, and fish were collected from harvesting pit; (B) ponds
were completely drained and fish were collected from harvesting pit; (C) ponds were drawn down to
50 cm and fish were harvested by two seinings, followed by complete draining and collecting
remaining fish from a harvesting pit; (D) fish were anaesthetized with tea seed cake (10 ppm) and the
ponds were seined three times without draining,

The total harvest using procedure D was 97+1% of the total fish in ponds; 76+5%, 15+£4%
and 6+1% were harvested in the first, second and third seining, respectively. Water quality was
measured in column samples of undrained ponds and compared with that in effluent discharged from
depths of 100-50 c¢m, 50-25 c¢m, and 25-0 cm during pond draining. The wastes discharged into
receiving water were calculated for harvest draining procedures A, B and C. With exception of total
nitrogen, the concentrations of pollutants in pond effluent (BODs, settleable maiter, total solids, total
volatile solids, total suspended solids, volatile suspended solids, and total phosphorus) were higher
than those in the water column of undrained ponds. Pollution loading in effluent ‘increased
significantly during draining of bottom water compared to surface and middle layers. Waste contents
of effluent water increased significantly when ponds were drained after seining compared to those
without seining. Alternative fish harvest methods can minimize environmental impacts of pond
draining. '

KEYWORDS: draining, Nile tilapia, effluent, harvest
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VARIATION IN THE SPAWNING PERIOD OF INDIAN OIL SARDINE IN SEEB AND
AL-AZAIBAH IN THE GULF OF OMAN

M.S.M. Slddcek M.N. Al-Amri, H S.H. Al-Masroori, RM. Al-Shihi, and S.M. Al- Jufaﬂy
Department of Fisheries Science and Technelogy

College of Agriculture

Sultan Qaboos University
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Al-Khod 123

Oman

Indian oil sardine, Sardinella longiceps Valenciennes, 1847, samples from the beach seine and
gillnet fisheries at two adjacent villages, Seeb and Al-Azaibah, in the Gulf of Oman were analyzed to
explore the variation in seasonal reproduction over the years, 1991-1996. The maturity percent, mean
and standard deviation of Gonado Somatic Index (GSI) and relative weight (Wr) were estimated
separately for males and females for each month. The fecundity was determined from mature (Stages I
and V) fish. The reproductive peaks were compared with mean surface temperature and subsequent
recruitment length modes. The results indicated a pattern of extended spawning period, April to
September, in 1991, 1994 and 1995; and two disjoint pre- and post- monsoon spawning periods,
February to April and October to December, respectively, in 1992, 1993, and 1996. The spawning peaks
could be matched with subsequent recruitment length modes in some years. The spawning peaks
coincided with rise and fall of seawater temperature. It was concluded that S. Jongiceps stocks in the two
villages have two extended spawning periods, one before and the other towards the end and after the
south west. monsocon, although some years did not show this pattern due largely to fishery sampling
differences than to significant environmental changes. The total fecundity of S. longzceps varied from
T1000 to 42000 eggs for the total length range of 170 to 208 mm.

KEYWORDS: Spawning, fecundity, Indian oil sardine, Gulf of Oman
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A POSSIBLE APPLICATION OF ECOLOGICAL ENGINEERING'IN THE
INTENSIVE CULTURE OF TIGER SHRIMP (Penaeus monodon F)

A. Syafei 8idik", M. Darwis" and Yoshiaki Deguchi?
UDepartment of Fisheries, Faculty of Agriculture
University of Mulawarman, Kampus Gunung Kelua
Samarinda 75123 Indonesia

Z)Depamncnt of Bioresource Sciences, Nihon University,
‘Shimouma, Setagaya. Tokyo 154, Japan

The application of ecological engineering in the intensive culture of tiger shrimp (Penaeus
monodon F) had been tried in a brackishwater pond unit sizing 27.3 ha belongs to Pribujati Utama
Co. Ltd. In Tarakan, East Kalimantan. Mangrove forest was included as a part of the culture model,
and together with milk fish (Chanos chanos F) and other wild aquatic faunas functioned as biological
filters in the system.

The trial showed a very prospective result. Shrimp productions in 2-3 culture periods in three
ponds tended to increase gradually with good condition of water quality and without any symptoms
of diseases. The production of shrimp averaged 3,101.7 kg/ha per culture period with a mean
survival rate of 64.0%. The additional production of milk fish was 1,066.7 kg/ha per two culture
periods.

Various modifications of the model can be developed in order to search the an ecologically
safer and more sustainable model of aquaculture.

KEYWORDS: Ecological engineering: Sustainable culture system
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SUSTAINABLE MANAGEMENT OF‘ COASTAL FISH STOCKS IN ASIA: A
REGIONAL COLLABORATIVE PROJECT TO ASSESS RESQURCE
STATUS AND STRATEGIC MANAGEMENT DIRECTIONS

Geronimo T. Sitvestre, Len R. Garces and Felimon C. Gayanilo, Jr.

Intemnational center for Living Aquatic Resources Management (ICLARM)
MCPO Box 2631, Makati City 0718, PHILIPPINES

The main objective of the Project (RETA 5766) is to provide selected Developing Member
Countries (DMCs) of the Asian Development Bank (ADB) (i.e. Bangladesh, India, Indonesia,
Malaysia, Philippines, Sri Lanka, and Viet Nam) with improved tools and strategies to improve
management and sustainable utilization of their coastal fisheries resources and related ecological
systems. Specifically, the study aims to: (i) develop a fisheries resource information system that
relates environmental and socioeconomic factors to resource management nheeds of selected DMCs;
(i) develop appropriate strategies and action plans to assist selected DMCs in managing and
rehabilitating their coastal fish stocks and sustaining the resulting improved benefits; and (iii)
strengthen the capabilities of selected DMC institutions in coastal fisheries assessment and
management. With funding from ADB, the Project is being implemented from March 1998 to March
2001. -

The Project requires collaborative work among multidisciplinary teams of scientists from
selected DMCs and ICLARM, as well as close inferactions with managers and policymakers at the
national level and staff of various regional and international organizations. The scope of the Project
include the following main components: (1) fisheries resource information system development; (2}
population/stock, fish assemblage/community and ecosystem level analyses; (3) socioeconomics and
bioeconomic modeling; and (4) management and policy/planning. Capacity building activities are
also incorporated in the implementation of the four components.

Data analyses will be based primarily on extant trawl surveys to determine the biological
status of coastal resources and elaborate on biomass/stock declines, levels of exploitation,
fish/community assemblages, and ecosystem structure/dynamics. Socioeconomic profiles, fleet
operational dynamics and surplus production modeling will be done to determine the economic status
of the coastal fisheries sector and evaluate the extent of economic overfishing. The results of these
analyses will be used as inputs for management policy/planning activities of the project.

KEYWORDS: Coastal Fisheries Resources Management; Fisheries Resources Information System;
Stock Assessment; Ecosystem Modeling; Socioeconomics; Bioeconomic Modeling; Fisheries
Policy; Fisheries Planning.
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‘ VIBRIONACEAE ASSOCIATED WITH THE LARVAE AND LARVAL
REARING SYSTEM OF Macrobrachium rosenbergii: SYSTEMATICS AND
PATHOGENICITY

Sarita, G. Bhat and LS. Bright Singh* )
Environmental Microbioloty Laboratory, School of Environmental Studies, Cochin University of Science and Technology,
Fine Arts Avenue, Cochin 682 016, India.

Systematics of the family Vibrionaceae associated with the larvae of Macrobrachium
rosenbergii in hatchery has been worked out based on the principies of numerical taxonomy and the
mole per cent G+C content of DNA. Altogether 313 isolates of Gram negative, motileZnonmotile,
fermentative, Kovac’s oxidase positive rods comprising 204 isolates from moribund larvae and 109
from apparently healthy larvae were subjected to the study along with 20 type strains. They were

further divided based on their sensitivity to 2,4 diamino,6,7 di-isopropyl pteridine (0/129 compound) -

at 150 Wg. ml-! as sensitive and resistant. The operational taxonomic units were tested for 233 unit
characters and the data thus generated were analysed using simple matching coefficient: (Ssm) and
unweighted average linkage applying TAXAN. On completing the analysis, surprisingly, none of the
type strains was found to get integrated with any of the phena. Represntative strains from each
phenon were segregated and the perceniage G+C ratio was determined based on the Tm values.
Irrespective of the sensitivity of the phena to 0/129, majority of them were with G+C ratios falling
within the range of that of Vibrio and a few within the range of that of Aeromonas and
Photobacterium, showing affiliation to several of the species of the above genera at percentage G+C
level, but, with gross phenotypic dissimilarities. However, there were several strains with percentage
G+C ratio levels out of the range of Vibrionaceae and the newly constructed family
Aeromonadaceae, even though they exhibited certain degree of phenotypic agreements with the
families. It is postulated that the isolates studied here are either phenotypic variants or new species
altogether under the families mentioned above. This has to be further substantiated by studying the
DNA homology of the strains with existing species. It has also been proved that sensitivity to 0/129
can never be accepted as a core character differentiating Vibrio and Photobacterium from
Aeromonas. The study broadens the base of the family Vibrionaceae and Aeromonadaceae and opens
up avenues for developing new taxonomic schemes for tropical isolates.

Pathogenicity of 47 representative strains were determined based on the extent of mortality
of larvae tesulted due to the inoculation of the revitalized cultures as compared to the positive and
negative controls. With all the test organisms, significantly higher percentage of mortality of the
larvae was observed indicating that the families vibrionaceae and Aeromonadaceae as a whole are
pathogenic to the larvae of Macrobrachium rosenbergii.

KEY WORDS : Vib:;ionaceae, Aeromonadaceae M. ;osenbergii, Hatchery, Virulence, Taxan




REVIEW OF CRUSTACEAN IMMUNITY
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Crustaceans lack immune memory and therefore have to rely on innate immune reactions.
One such reaction is the clotting process which is very efficient and rapid. It is based on a clotting
protein present in plasma and a transglutaminase in blood cells. The clotting protein has been cloned
and belongs to the vitellogenin superfamily of proteins. Clotting proteins have also been purified
from shrimp and they are very similar in properties to those of crayfish. Another innate immune
defence process is the socalled proPO-system which is a non-self recognition system. Upon activation
by microbial products, it generates several factors which aid in the elimination of foreign particles or
parasites. This system has been studied in greatest detail in freshwater crayfish and most of the
proPO-components have been purified and cloned. Recently, we have also been able to clone some
proPO-componenets from a shrimp, Perneaus monodon. Cellular immune reactions are important in
defence and two communicating proteins have been isolated and cloned. They are the beta-1,3-glucan’
binding protein and peroxinectin. Both of these proteins are associated with the proPO-system. Of
great surprise was the finding that peroxinectin had a functional peroxidase domnain but that its
peroxidase activity was not involved in its cell adhesion activity. Instead, a KGD motif was found to
be of importance. Recently antibacterial peptides have been characterised in shrimp and they have
been named penaeidins. In this talk I will attempt to review our recent findings of the proPO-system
in crayfish and shrimp and how it functions in crustacean defence.
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MOLECULAR CLONING AND CHARACTERIZATION OF
PROPHENOLCXIDASE IN THE BLACK TIGER SHRIMP,
Penaeus monodon

Kaliaya Sritunyalucksana', Timothy W. Flegel?, Lage Cerentus’ and Kenneth S?derh?1l’
"Department of Physiological Mycology, University of Uppsala, Viliav?gen 6, S-75236, Uppsaia, Sweden
*Department of Biotechnotogy, Faculty of Science,Mahidol University, Rama VI Rd. Bangkok, 10400, Thailand

A ¢DNA encoding shrimp, Penaeus monodon, prophenoloxidase {(proPO) was obtained by
screening a hemocyte library by plaque hybridization using a proPO cDNA fragment from freshwater
crayﬁsh, Pacifastacus leniusculus, as a probe. The 3,069 bp cDNA contains an open reading frame of
2,121 bp and a 948 bp 3'-untranslated region. The molecular mass of the deduced amino acid
sequence (688 amino acids) is 78,669 Da with an estimated pl of 5.8. Two putative copper binding
sites were present and were found to be highly conserved amongst arthropod proPOs. No signal
peptide was detected in the shrimp proPO as has been previously shown to be the case for the
arthtopod proPOs cloned so far. The cleavage site of zymogen activation is suggested to be at the
amino acid position No. 44, Arg and position No. 45, Val. A tentative complément—like motif
(GCGWPQHM) was also observed. Northern blot analysis indicated a 3.2 kb-transcript and
demonstrated that shrimp proPO mRNA was synthesized in haemocytes, and not in the
hepatopancreas. Phylogenetic analysis showed that shrimp proPO is more closely related to another

crustacean proPQ (i.e., crayfish) than to tnsect proPOs.
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ALTERNATIVES IN SHRIMP BIOWASTE PROCESSING

Willem F. Stevens, Preiradda Cheypratub, Sjeng Haiging, Pranee Lertsutthiwong, Ng Chuen How and Suwalee
Chandrkrachang, : ‘

Bioprocess Technology Program
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In marine food processing about half of shrimp weight is biowaste. Without further
processing, industrial quantities of this wasie are a severe burden for the environment. Decay starts in
a few hours leading to a bad smell and after disposal to a high load in terms of COD and BOD.
Shrimp biowaste can be vatorized by drying and mixing with other raw materials to compose animal
feed. As an alternative. Shrimp biowaste can treated to isolate chitin, the aminocelllulose component
in the exoskeleton and its valusble derivative chitosan. Steamed biowaste is applied in large
quantities in animal feed. The process is highly efficient and automated. A!l components of the waste
including the pigment contribute to the nutritional value of the end product. The disadvantage of the
process 1s the low added value. Moreover in small scale operations there is the risk of insufficient
inactivation of shrimp pathogens present in the waste that can lead to a feed born reinfection in
shrimp aquaculture. Experimental data will be discussed to estimate the significance of this
argument,

For separation of shrimp in its protein and chitin components, usually chemical extraction is
applied. The common industrial process is efficient but uses chemicals including hot 50% alkali to
produce deacetylated chitin or chitosan. However, the chemical treatment causes hydrolysis of the
chitosan produet and corrosion of the equipment. In addition it leads to generation of an hazardous
high alkali high protein waste. Systematic research of the chemical processing has resulted in an
improved system for production of chitin with a high degree of purity and with a 10-30 fold higher
viscosity. Also the quality of the waste water has been improved considerably. On basis of the resent
technology, high quality chitin and chitosan can be produced in a sustainable way.

Biotechnology has opened other alternatives to isolate chitin and chitosan, In this approach
the waste is stabilized firstly by an ensilage process using partial fermentation by lactobacillus
bacteria. The fermentation leads to production of lactic acid. This will decrease the pH of the medium
{to pH 4-5) and inhibit other bacteria to grow. It also prevents the formation of off-flavor amines.
After fermentation most of the shrimp protein is detached from the solid component and can be
isolated easily and turned into a protein is detached from the solid component and can be isolated
easily and tumed into a protein preparation suitable for human food. For the isolation of chitin only ‘
simple further chemical treatment is required. o

Chitin can be deacetylated into chitosan using a fungal enzyme, chitin deacstylase CDA. The
CDA enzyme has been isolated from the fungus Absidia cocruleus and characterized. Although with
excess solid chitin as a substrate the enzyme activity is high, only a small percentage of the substrate
is converted. Due to the high crystallinity of the natural substrate. Only the chitin acetyl groups at the
outside of the chitin particle might be accessible to the enzyme. Therefore larger scale production of
chitosan using enzymes will only be successful if the chitin can be decrystallized and the acetyl
groups are exposed to the enzyme. In this report a number of experiments will be discussed with
decrystallized amorphous chitin.

In either way, chemically or biotechnologically or in a mixed procedure. Cleaner and more
intact chitosan can be produced. The high quality chitosan can be applied in many industrial
applications including pharmaceuticals, medical products. Drugs, as food additive, in paper and
textile manufacturing and in other industrial processing. Progress in chitin application in a few
selected areas will be summarized. The biotechnological method has the advantage of the production
of human food protein. The separation of shrimp waste in its components does not only lead to high
value products but also to safe food product cycle with regard to the chances of reinfection of shrimp
pond through shrimp waste containing feed.
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" UTILIZATION AND LIMITATION OF EXTENSIVE REFORMATION
COASTAL FISHERIES DEVELOPMENT POLICY: FOCUSING ON
SUSTAINABLE DEVELOPMENT OF COMMUNITY-BASED APPROACH

Phattareeya Susnrattanachai*
Masahiro Yamao™*

* Kagoshima University
% Tfiroshima University

The purpose of this paper is to recognize how reformation policy can be merged into a
community-based approach to achieve sustainable fisheries resource management.

The objective of this paper is to illustrate how reformed development policies are beneficial
to promoting self-management initiated by fishers themselves to achieve long-term resource utilization
and growth of community economics. '

Fishers at Lammakham village, Trang province and Tai village, Phangnga province were
notified of the role of fishers’ participation on self-management particularly on mangrove forests. On
the other hand, they were defined to be users who would enjoy the usefulness of reformed
development projects implemented by DOF.

Fishers at Lammakham village, Sikao District, Trang Province, initiated self-management on
mangrove reforestation. Fishers enjoy the benefit of wood products of recovering mangrove forests. In-
directly, fishers exploit forest wood to enhance their subsistence as a fence of husbandry and so on.
On the other hand, they use wood products for making traditional fishing gear to gain fisheries
product and labor incentives. Tndirectly, fishers have real experience that rehabilitated mangrove forest
brings about an abundance of fisheries resources. Nowadays, they recognize for themselves the logic
of self-resource management, then they look ahead to utilizing mangrove forest for today and
tomorrow by setting up regulations for themselves. Fishers take less advantage of supporting
programs. The fish landing place plays a role as transportation site rather than & transaction place.
Demonstration and supply of fishing gear is an intensive development program. It worked well for the
first three years but has not developed any further due to a lack of member’s repayments.

At Tai village, Muang District, Phangnga Province, fishers began self-management on the
declining mangrove forests five years ago. This community activity is supported by funds, fertilized
seeds and knowledge, by local government officer and NGOs from Japan. These efforts are intended to
expand transplantation of mangrove areas by the shared interest of fishers and villagers. Fishers
explicitly mobilize funds for their developing occupation. This fund favors fishers who engage in
capture fisheries, aquaculture cultivation. Fishers and village people realize that gradual mangrove
forest transplantation fulfills the growth of commumity economics. Fish-farmers enjoy the expansion
of oyster cultures. Fishers pay less operating costs and time but haul greater yields. Fishers’ wives
have an alternative incentive by selling processed shrimp products. At least fishers and villagers can
survive sufficiently on subsistence foods by harvesting products around the mangrove forests. The fish
landing place convinces fishers, fisher traders and consumers of ensured and comfortable catch
distribution. :

Self-management of mangrove forest is going well due mainly to fishers’ participation. This
means sustainable resources management is better off with the responsibilities mostly taken by the
users themselves. Fishers and village people share their interests to build up subsistence food for long
utilization. The role of extensive reformed development policy does not have a high potential to
develop community economics achievement growth in accord with a lack of fishers’ participation and
with a bottom-up strategy not really starting, Fishers have little experience in utilizing subsidized
facilities. They do not understand the objectives of why government pives them these input programs.
Now, it is necessary that fishers and government officers have to share ideas and have more
discussions to solve problems facing them as soon as possible. -
KEYWORDS: sustainable resources management, fishers’ participation approach, bottom-up strategy,
extensive reformation policy
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SUSTAINABLE SHRIMP CULTURE BEVELOPMENT:
BIOTECHNOLOGICAL ISSUES AND CHALLENGES

Rohane P. Subasinghe and Devin M. Bartley
Fisheries Department, Food and Agriceliure Organization of the United Nations (FAQ)
Viale delle Terme di Caracalla, (0100 Rome Italy

Aquaculture is the fastest growing food-producing sector in the world, providing an
acceptable supplement to and substitute for wild fish, shellfish and aquatic plants. Altbough, shrimp
aquaculture contributes about 4% to the total world production by volume, its’ global share of value
is over 17%. The shrimp farming sector has been growing at a compounded annual rate of about 16%
over the past decade and much of the reported increase has originated from low-income food deficit
countries (LIFDCs). However, further development and sustainability of the shrimp aquaculture
sector is presently constrained by certain issues such as; i) recurrent disease epizootics and limited
prevention and control measures, if) inadequate closed-cycle performance of broodstock and
inadequate supply of quality postlarvae, iii) limited choice of efficient and economical live feed
availability, and iv) inadequate water quality management options. There is considerable scope for
biotechnological interventions, including molecular genetic technology, to ameliorate these problems.
A very promising and immediate use of molecular genetic technology in sbrimp aquaculture is in its
application to disease diagnosis and screening. Ultra-sensitive DNA probes can detect the presence of
minute quantities of DNA amplified by PCR from pathogens such as viruses, fungi and bacteria,
before symptoms of the pathogen are evident. Highly informative molecular markers have also been
developed to identify genetically discrete. natural populations and to provide pedigree information
and family identification in selective breeding programmes. Genetic improvement programmes using
additive genetic variance have not been developed to a great extent in shrimp farming, but this is
changing as culture practices are improving. Genetic markers are being used to mark early life history
tags instead of physical tags and wild strains with good culture characteristics are being identified.
These advances will make shrimp breeding programmes more efficient and profitable. Molecular
genetic marks are also being used to map the genome of commercially important shrimp species such
as P. japonicus and P. monodon. Genome maps will furtber improve breeding programmes through
the identification of quantitative trait loci and other genes or gene complexes that can be used to
improve culture performance, product quality and profit. As general biotechnological
interventions, aftempts are being made to develop effective immunostimulants and modulators to
reduce susceptibility to disease. At the same time, research is underway to develop specific pathogen
free (SPF) and specific pathogen resistant (SPR) shrimp broodstock. There is also scope for the
improvement of the larval feeding regimes, in terms of choice of products (live as well as formulated
feeds) and especially their performance. More attention needs to be given to the "quality" and the
“competence” of hatchery-produced postlarvae, to ensure better performance in growout conditions.
Further research is also required into bioaugmentation and microbial management of the various
culture steps in the hatchery. Feasibility of using microbes and other aquatic organisms for
biofilteration is also being examined. Considering the growing concern regarding the human health
safety aspects of aquatic animal products and the emerging international trade governed by quality
agreements and understandings, further development of gene probes and PCR technology to detect
human pathogens in aquaculture products appears to be appropriate and timely. The present paper
attempts to outline the recent developments in these fields and the potential contribution of modern
biotechnology to the sustainable development of shrimp aquaculture.
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ROLE OF WOMEN IN CHANGING TRENDS OF FISHERIES INDUSTRY- A
CASE STUDY OF SELECTED COASTAL VILLAGES IN NORTH COAST OF
: ANDHRA PRADESH, INDIA. _
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Pointing out that Fisher women of coastal villages of North Andhra Pradesh have been
playing a vital role in the post harvest fishery operations such as auctioning of fish landings, fish
curing processing for export and also in the domestic marketing of fish, the author brought out the
status of their activities and their socio-economic and health conditions. An effort has also been made
to bring out the policies and strategies to be adopted for further development of their role in fishery
development and for enhancing their role in the sector with a view to uplifting their socio-economic
status. It has been pointed out that the energies of fisher women can be purposefully utilized as a
powerful economic tool to upgrade the socio-economic structure of fisher families. Emphasis was
laid on evolving policies and strategies in order to safeguard the interests of fisher women and
strengthen their self-confidence.
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GENOME ORGANIZATION AND DETECTION OF HEPATOPANCREATIC
PARVOVIRUS (HPV) FROM Penacus monodon IN THAILAND

Wasana Sukhumsirichart!, Chainarong Wongteerasupaya!, Vichai Boonsaeng?, Szkol Panyim?, Siriporn Sriurairatana®,
Boonsirm Srinakharinwirot University®, TW, F legel® .
Dept. Biochemistry, Faculty of Medicine, Srinakharinwirot University, Sukhumvit 23, Bangkok 10110, Thailand
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Bangkok 10400, Thailand

Hepatopancreatic parvovirus (HPV) causes disease in several species of penaeid shrimp.
Heavy infections may rresult in poor growth and consequently reduce shrimp production. To
characterize HPV genome organization and to develop detection methods for it in P. monodon,
approximately 900 shrimp individuals were randomly sampled from a growout pond in which 30% of
the shrimp were infected with the virus. IIPV was charaterized oy normal histology and by
ultrastructure before it was purified by urografin gradient ultracentrifugation from hepatopancreatic
homgenates. Nucleic acid was extracted and characterized. A genomic HPV DNA library was
constructed and clones containing HPV-specific fragments were selected for sequencing. Based on
one sequence, a specific primer set was designed for in vitro amplification of HPV DNA by PCR.
The nucleotide sequence of HPV penomic DNA was determined and its genome organization was
theit analyzed. Negative staining of the purified HPV showed unenveloped, icosahedral viral particles
22-24 nm in diameter. The designed HPV-specific primers amplified an expected 156 bp product
only in the presence of HPV DNA and they were able to detect at least | fg of purified DNA. No
fragment was obtained using nucleic acid templates extracted from healthy P. monodon and other
shrimp patbogens. This PCR assay is now ready for use as a rapid, specific, and sensitive method for
diagnosis of HPV infection and for screening of suspected carriers, |
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GENE EXPRESSION IN BLACK TIGER PRAWNS (PENAEUS MONODON)
FOLLOWING INTRAMUSCULAR INJECTION OF
B-GAL PLASMID

Zohrah Haji Sulaiman, Raymond Ho Ming Chan and Putri Maharani Simanjuntak
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Gene expression in black tiger prawns (Penaeus monodon) was studied following
intramuscular injection of CMVBGal plasmid into second abdominal segment. We used the in situ
staining technique to detect B-gal expression in one and three months old of injected prawns, we
found that only one of the three months old prawns at 2 days after injection expressed the marker
gene and the site of expression was confined to the sixth abdominal segment or the tail segment.

We repeated the experiment on new batch of three months old prawns, but using fluorometric
determination technique, we found that B gal expression was detected in the prawns after 2, 3 and -
7 days of injection (Fig.1). In our positive samples, transgene expression could be detected on the
second as well as tail segment, confirming further the possibility of injected DNA dispersal.

Fg1: B-Gal Bxpressionin Prawn

0 Secord Seg
2000 + B7Thl Seg,

Flucrometer Reading

1357 9M1BB719232527220313BF7 B4
Incivicksel Prawn

1,2,8,9, 20, 21,30, 31, 36 and 37 are conttols; 1-7=Day 1; 8-19=Day 2; 20-29=Day 3; 30-35=Day 3; 36-42=Day 7.

KEYWORDS: Black tiger prawns (Penaeus monodon); CMVBGAL gene; B-Gal expression, in
situ X-gal staining, fluorometric determination; intramuscular injection. '
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AN EVALUATION OF WATER RECIRCULING SYSTEMS USED IN
OPEN POND FOR EUROPEAN EEL (4. anguilla) CULTURE
IN SOUTH PART OF TAIWAN

Peter Lin Sun

Dept. of Aquacnlture

National Pingtung Univ, of
Sciences & Technology

Nei Pu, Pingtung, Taiwan, R.0.C.

Nowadays the traditionz] cultured eel species, Japanese sel ( A. japonica ), was overfishing and
the fesources was damaged, the price of the fry raise up rapidly, so, the European eel ( A, anguilla ) was
introduced into Taiwan as a substitute cultured species.

The European ezl is a cold water species, has higher water quality requirement, grow slower and
was easy to be infested by gill worms and cause mortalities and retard growth rate, so it’s harder to
culture than the Japanese esl. ‘

Over the last ten years people try to raise European ¢l or do some culture experiments in open
pond try to establish the culture method in Taiwan but the results wers Very poor,

3,443 fingerlings were stocked on Dec. 25, 1996, average weight was 6.5 gm were stocked in
each 15m X 15m pond, totally 4 ponds, one pond for one treatment, Each pond paved with 20 cm thick
of steel frame and cement on bottom, and with 10 cm thick earch & 5 cm thick sand on top. The hight of
pond is 1.8m. The water volume is about 290 tons for each pond.

Pond number 3 has two trenches adjacant to the

_ enches allo Table Total Harvest Wt. Survival Rate Water & Electricity
pond. The two trenches allow water to recycle o ion Rate & Feed Coversion Rate among Eacs Toeatment

from pond to trench.
Pond number 1 is a control one, change % (ot (Fuw%;ga.g m.@m (me_:d
water volume 15~20% daily. Pond number 2isa  |t= )| P ey | i
mechanical filtering system, vse filtering bag of G TSt |67 1683 . 124
mesh size 25, 50 & 100 pm. Pond number 3 is a Susvivad rate (%) 455 367 7 B
microbiological filtering system, use hanging Wetes 18 ( Ton 3 7253 1T EXTT) IE
. 100%) 54 .l .
brush in trench to treat pond water. Pond number L s e )
4 is a drum-type modified Wintek System, with ( degree)
. . Fead Conversion rate 193 210 2,10 230
mesh size 100pum. The experiment started on Jan,
?, 195;;,9 gnd fish was harvested in the last half of iﬁ%@m; ) el I me Bk
an., ) . ) F‘x'nh?:]]imu'ﬂ-mpa' 35.5% 39.5% 3% $53.5%
The total harvest weight, survival rate, @ group
foed conversion rate, water & electricity using *After onc year feeding of the 150 fish per kg fingerlings,
rate is listed in right table . most fish fall into 6~10 fish per kg group.

From this table, we can tell the recycling water systsm use about half the water as the control
one. After one year’s experiment, most fish fall into 6~10 piece per kg group. The survival rate is
between 45.5% to 23.6%. Although from the result, we can’t say we already established the successful
model for European eel culture in open pond water recirculating system, but this is a big progress for
Eurcpean eel coulture in Taiwan, especially in the hot south part of Taiwan, _

The nutritional analysis shows the experimental groups have higher crude protein and crude fat
content than the control one. No off -flavoring problem in any of the treatment,

In this report, we will discuss how to lower the watsr consumption and electricity consumption
rate and increase survival & growth rate in the comming experiments.

KEYWORDS: European Eel, Water Recirculating Syster, Open Pond
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IMMUNO-PHYSICLOGY IN THE BLACK TIGER SHRIMP
(Penaeus monodon)

Kidchakan Supamattaya
Aquatic Animal Health Research Center, Faculty of Natural Resources
Prince of Songkhla University, Had Yai, Songkhla 90110, Thailand

Basic immuno-physiological characteristics in the black tiger shrimp (Penaeus monodon)
were studied. These included numbers and types of hemocytes, phagocytic activity of hemocytes,
and microscopic and ultrastructural morphology of hemocytes. Phenoloxidase activity in the
cytoplasm of hemocytes, serum electrolytes and osmolarity were also determined. These parameters
were analyzed in healthy shrimp under normal laboratory and normal pond culture conditions. The
effects of molting cycle, size, sex, water quality and aquaculture chemicals on immuno-physiological
functions of shrimp were also studied.



GENETIC VARIATION AND POPULATION STRUCTURE OF THE
BLACK TIGER PRAWN Penaeus monodon IN THAILAND DETERMINED BY
MICROSATELLITE MARKERS.
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Three microsatellite loci were used to study on population genetics of the black tiger
prawn(Penaeuns monodon) by using Polymerase Chain Reaction(PCR). Genetic variation in 5
populations were, three from the Andaman See(Satun, Trang, Phang-nga) and two from the Gulf of
Thailand(Chumphon, and Trad). All microsatellite loci were shown to be highly polymorphic,
heterozygosity were ranged 0.66 - 0.80 and average alleles per locus were ranged 22.23 - 26.33. The
effective number of alleles revealed that Chumphon(17.57) has highest genetic variation followed by
Trang(16.97), Trad(15.15), Satun(14.3) and Phang-nga(14.18) respectively. The testing for adjacent
pairwise comparisons showed that by using the global test, the Andamon See populations appeared
homogeneous (adjusted by a  sequential Bonferoni) and there was a significant
difference(Fisher , p<0.005) between the Andamon Sea and the Guif of Thailand populations. At the
loci CUPmo 18 and Di 25, Chumphon and Trad were significantly different (p<0.0001). By using
Wright’s F-statistics approach, the overall of 8(0.0093) is also small, indicated low levels of
populations subdivision. However this study demonstrates that microsatellite loci should be useful in
studying the population structure of P. monodon.



229

IMPACT OF COASTAL AREA DEVELOPMENT ON THAI FISHERFOLKS _

Suraphol Sudara
Dept. of Marine Science, Chutalongkorn University

_ Fisherfolks anywhere usually have strong traditional Tifestyles. Most of their activities would
be very closely related to nature. They would depend on the productive environment for food and to
earn for their living. Due to the country rapid development, coastal areas have be continuously used
for various activities. Industrial complexes settle all over the coastal areas, together with the building
of deep sea ports and land reclimations. Coastal towns are also expanding due to population pressure.
Condition became even worse when intensive shrimp farming intruded into the mangrove areas and
continue moving to other areas after few years due to diseases and unfavorable condition of the ponds.

Fisherfolks are facing serious trouble in maintaining their livelihood since they are enher
driven away or the natural condition now not in favorable condition. The coastal ecosystems which
they depend on, mangrove, seagrass bed and coral reef are deteriorating due to various activities from
big push net, trawlers, coastal constructions, clearing mangrove for shrimp ponds, coral reef damage
from expanding tourism, etc. Fisherfolks could no longer maintain their activities, therefore they
switched to other occupations. Many of them became workers in industries on moved into town for

“other job opportunities. At présent, ‘trawlers could not find workers on board, hence they turned
illegally to hire the immigrants. This change in the lifestyle of the Thai fisherfolks caused also the
deterioration of local wisdom and culture.

The government authority at present would like to formulate a new regulation for the
fisherfolks by creating the rights to fish infront of their own villages. This idea is creating opposition
from the local fisherfolks. Traditionally they would shift their fishing areas seasonally and all of them
are used to this system. This new proposal might caused serious conflict among villages. At the end,
what will be left for the Thai fisherfolks traditional way of life?
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GENDER PERSPECTIVES ON FISHERIES AND LIVELIHOOD IN
COASTAL KARNATAKA, INDIA.

julz Su Remachandra Bhatta and K. Aruna Rso
Department of Fisheries Economics i
College of Fisharies, Mangalore 575 002. India,

The women. in fisheries of Coastal Karnataks traditionally enjoyed powers to inherit the
property and were engaged in fish processing and marketing. In the wake of transformation of
fisheries from traditions] subsistence fishing into modern-commercial fishing, a vast majority of
fisher-women traders have faced a number of constraints and it has created significant gender
disparities. Apart from the access to fish for reiziling in the local markets, the changes in fishing
technology have affected the small scale women fish retailers in getting the required inputs. The
women’s independent access to property and livelihood is also on the decline dus to the absence of
constitutionsl guaraniee to traditional customs snd rules on one hand and technological change on
the other hand.

In the study the results of the data coliected from 80 fisher-women of 7 villages of coastal
Karnatska have been presented to show the sociosconomic changes and gender disparities that have
resulted from the changes in the fishing technologies. The study very cleatly shows that the modem
fishing technology and state policies are not gender neutral and results in unfavourable impact on
their livelihood. The women fish traders mostly mherit their occupation from their parents and
sacrifice their education for the male members of tlie family. On an average, 8.30 hours are spent
daily by fisher-women in fish trade and the average annusl net income through the fish trade is
approximately Rs.21,000. Women contributes shout 80 percent and 13 percent of her business
income on food and non food expenditure of the family respectively and are found to involve
exclusively in 40 percent of the decisions made in the family. The status of the woman is found to
depend more on her husband rather than on her own income. There are inter household differences
in the bargaining power of women, though the households do represent undifferentisted common
interests. More than 75 percent of the daughters are getting higher levels of education compared to
their parents. The fisher-women are diversifying their fish trading activities either by selling door to
door using auto- rickshaw or any other transport vehicles in order to compete with the male traders,
Thus has resulted in increased cost of marketing services. They generally do not get any help either
in some of the gender specific work or in their business from their husbands: Less than 40% of the
fisher-women participate in social associations and they have no time for recreation. The results
show that there exists differences in spending pattern and productive use of resources between the
women and men managed families. Women sellers in general are neither willing to migrate to other
occupsation nor do they want their children to continue the fish trade business. This raises the issues
of women’s role in fish trade in fisture, The tendency among present women traders is to provide
better education to their daughters, though they were made to discontinue their studies in their
childhood. -

To fully reslize the fisher-women’s potential in increasing the economic welfare it is
suggested that we need to look inio broader aspects of promoting alternative institutional
arrangements involving different degrees of jointness in marketing and processing by groups of
woren.

KEY WORDS: Gender, Technology, Decision making, Institutions
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GENETIC DIVERSITY OF LUMINOUS VIBRIO ISOLATED FROM
SHRIMP LARVAE
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A collection of 58 luminous vibrio isolated from shrimp farms in Java island, Indonesia were
characterised and grouped by ribotyping and macrorestriction fragment-length polymorphisms
(MFLP) or schizotyping employing pulsed field gel electrophoresis (PFGE). Restriction
endonuclease Nofl (5°-GCGGCCGC-3) digestion of luminous vibrio genomes yielded small numbers
of DNA fragments with distributions that were readily interpreted for strain comparison. Several

“schizotypes (19) were distingnished following digestion of total genomic DNA with Nofd and
subsequent separation of DNA fragments using PFGE. The reproducibility of this method was 100%.
Biochemical and physiological studies indicated that all of the isolates (except one which belonged to
Vibrio fischeri) were identified as strains of Vibrio harveyi. Schizotype similarity was examined by
cluster analysis, and four main groups with 19 different schizotypes were found. There was no
correlation between schizotypes and geographical location of the shrimp farms or sample collection.
Schizotyping was found to be a simple and reliable method for differentiating luminous vibries. In
addition, this method alone was able to reveal a high degree of genetic diversity within V. harveyi
isolates from shrimp farms and larvae.
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EVALUATION OF CODEND SELECTIVITYAND ESCAPE FROM
COVERNET OF INS UFFICIENTLY SMALL MESH SIZE
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In a covered codend experiment, if fish of small length escape from tbe covernet, values of
proportion retained are overestimated in tbe length. Tbis study presents a model in which

covernet selectivity can also be estimated atthe
same time with accurate codend selectivity
under such a condition.

Codend selectivity is usually obtained as
proportion of catch inthe codend to total catch
(codend and covernet catch);

Ri=ngling+ny, (1)

N(1-84( o)(;- s,
Sup S,
Ny(1- Egin)y=—% '

Covernet

Sa) o<
<P s

_______________________

where 14 and »,; are numbers of fish of length /
retained in the codend and in the cover,
respectively. However if escape from the
COVET oceurs owing to covernet mesh selectivity
mentioned, the proportion R,is made up of
codend and covernet selectivity. Let N, denote
the number of /-length fish that enter the gear,
and S,(/) and S(/) denote that selectivity of
codend and covernet, respectively. Then, n,is expressed as N,S,(7), and n,,is Ni({ - SAMNS(. Hence,
proportion of catch in the codend to total catch, R(/) can bedescribed asa combmed selectivity,
R =50 1[SAD + (1-SLD)SAD]  (2)

Meanwhile, mesb selectivity isdefined as the probability that fish is retained on the net when
it encounters mesh of the net. However all of fish entering the gear are not encounter mesh becanse
of too much catch often clogging the mesh. This study defined encounter probability p as the
probability that a fish of length / encounters a codend mesh. For encounter probability p, two
models were examined, Model A (p = 1, it means all fish that enter the gear encounter the codend
mesh) and Model B (p, estimated). Parameters of encounter probability and logistic curves for
codend and covernet sclectivity were determined by maximum-likelihood method. To maximize the .
maximum-likelihood function, Solver on MS-
Excel was employed. To choose the best-fit-
model, valves of Akaike’s Information
Criterion (AIC) were computed. Both models
were fitted to the data on Hoki Macuronus
magellanicus collected in covered codend
fishing experiments off the coast of Argentina
in Southwest Atlantic in 1997. Model B was
the best-fit with smaller AIC for the dataof 103
mm mesh size codend (Fig. 2).  Although
proportion retained was U-shaped, the model
showed good fitness to the data (Fig. 2). Fishof
length of close to 100% selectivity had girth of
This supported that both of codend and covernet selectivity cstimated in

The eombined model allows mesh selectivity of codend and covernet to

N number of fish of length ! that enter the gear,

2 :prebability that fish encounterin g the codend mesh.

3¢ () and Sy(H : codend and covemet selectivity, respectively.
Catch number ofcodend W= N, & (D

Catch number of covemet 1y = N (1- S¢(D)) S
FProportion retamedin the codend: R =ty / [y + ]

Combimed selectsity model; Hl) Sy 0/ [Sd h+ (1 Sd(l)) Sv(m
Fig. 1. Combined selectivity model for evaluating mesh selectivity

of codend and covernet with insufficiently small mesh.

Model B (p - cstimated)

AT =270.17

I 20 30 40 S0 6 M H %N
“Total [ength; em
Fig. 2. Selstivity of Codend aud Covernet for hauls 13,18, 17,19

combined for Hoki, (Codend mesk size: 183 manm).
close to mesh perimeter.
the model were reasonable.
be estimated. .
KEYWORDS : Trawl, Covered codend experiment, Codend selectivity, Covernet selectivity
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" DETERMINATION OF SEX AND GONADAL MATURATION USING THE SKIN
MUCUS IN THE GREATER AMBERJACK
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Vitellogenin (VTG) is a well known yolk precursor protein that increases in concentration in
the blood of mature females. Recently, VTG levels have been reported in the skin mucus of some
teleosts. In the present study, we determined sex and gonadal maturation in hatchery-reared
amberjack, Seriola dumelrili,,using VTG levels in skin mucus.

The fish were hatched and reared in a net pen at the Yaeyama Experimental Station, Japan
Sea-Farming Association, Ishigaki, Japan. The blood samples were taken from the caudal artery/vein,
allowed to clot, and centrifuged to separate the serum. The skin mucus samples were collected by
scraping body surface using a glass slide. Both samples were stored at -80°C. VTG concentration in
the serum was measured using single-radial immunodiffusion (SRID), while VTG in the skin mucus
was measured using an enzyme-linked immunosorbent assay (ELISA). VIGlevels in skin mucus were
standardized to the total protein concentration. The purified VI'G of S. dumerili, was used as a
standard and also for raising specific antibody (rabbit antibody against the purified VIG, a-VTIG).

The serum and the skin mucus of Figure 1, Annual changes in serum and skin
matured females, but not matured males, mucus vitellogenin,
reacted positively with- a-VIG. This result
suggests that VTGlevels in the skin mucus can
be used for discriminating matured females
from males and immature fish. Sorum VTG
levels were detected from December onwards
and high levels of VTG lasted for 5 months
from January through May (Figure 1). These
results suggest that, in this species, an active
vitellogenesis starts in December and lasts until
May. On the other hand, high levels of VIGin
skin mucus were observed from January
through May. VIG fluctuations in the skin
mucus were consistent with the changes seen in
the serum.

In conclusion, VTG levelsin skin mucus,
like that in serum, can be used for the
determination of sex and gonadal maturationin S.
dumerili, The advantage of using skin mucus is
that it is non-invasive, quick and thereby, less
stressful to the fish.

Serum YT G {mg/mD

Mucus ¥T G (ng/mg proteln

KEYWORDS: Vitellogenin; Skin mucus; ELISA;
Gonadal maturation; Sertola dumerili
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GONAD DEVELOPMENT AND SERUM STEROID HORMONE PROFILES
IN HATCHERY-BRED CATFISH Clarias macrocephalus (GUNTHER)
DURING AN ANNUAL REPRODUCTIVE CYCLE
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Gonad development (gonadosomatic index or GSI, oocyte diameter, fecundity, ovarian histology
for females; testicular histology and GSI for males), and related steroid bormones (testosterone or T,
esiradiol-178 or E,, 170,20B-dihydroxy-4-pregnen-3-one or DHP for females; T, I1-ketotestosterone or
11-KT, DHP for males), were examined in 3-year old hatchery-bred catfish Clarias macrocephalus
during an annual reproductive cycle to establish the optimum season for its artificial propagation.

Oocytes at all stages of development, including atretic oocytes, are found in the catfish ovaries
throughout the annual cycle. Serum E, levels were lowest in January (7 ng/ml) and highest in December
(20 ng/ml). DHP levels were below detectable limits (<0.02 ng/ml) throughout the year. Mean GSI (11-
13%), cocyte diameter (1.54-1.56 mm), fecundity (80-110 eggs/g body weight), and T (36-37 ng/ml)
were consistently low in January-April. Altogether, these results suggest that January-April is not the
optimum season to induce the female (. macrocephalus to spawn,

Spermatogenic cells at all stages of development were observed in the testis and seminal vesicles
the whole year. In January bowever, a decrease in the relative counts of spermatozoa (SZ), the most
advanced spermatogenic cells, were observed. GS[ values were highest in June (0.8%), and lowest in
December, February, April (0.4%). Serum 11-KT fluctuated at high levels, with the lowest level in
January (159 ng/ml), and maximum level in September (435 ng/ml). Serum T levels (15-25 ng/ml) were
not markedly different throughout the annual cycle. Serum DHP levels were extremely low in January-
May, and reached maximum level in July (0.20 ng/ml). Changes m the percentage of spermatogenic
cells, GSI and serum steroid hormone profiles showed that captive, hatchery-bred male C, macrocephalus
have a continuous reproductive cycle, although milt release was not observed in spite of the abundance of
spermatozoa (SZ). The present data indicate that males can readily be used as source of milt for artificial
propagation at any time of the annual cycle, except in January.

Results of the present investigation can be used as a guide for the controlled breeding and
commercial aquaculture of C. macrocephalus in the Philippines.

KEYWORDS : Gonad development; Steroid hormonés; Catfish; Annual cycle
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REMOTE SENSING ANALYSIS ON SPATIAL AND TEMPORAL
VARIABILITY OF PIGMENT CONCENTRATION AND SEA SURFACE
TEMPERATURE ON CHINESE CONTINENTAL SHELVES
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The combination of a population of more than 1.2 billion people and the recent rapid -
industrialization and large-scale infrastructure projects have placed a very heavy burden on the
coastal environment in China. Algal blooms and red tides pose a serious threat to public health,
fisheries and aquaculture industry. Consequently, a thorough assessment of their impacts on the
coastal zone is urgently needed. This research is the first application of the historical satellite remote
sensing archive to investigate temporal and spatial patterns of pigment concentrations (PC) and sea
surface temperatures (SST) on the entire continental shelf of China.

We examined the temporal (annual/monthly) and spatial patterns of PC and SST on the
continental shelf of China. The image availability for the study area was examined. A total of 2139
scenes were obtained from the study area during the years of the Nimbus-7 satellite mission (from
1978 to 1986), from which 76 monthly and 8 annual composite CZCS images were generated.
AVHRR (Advanced Very High Resolution Radiometer) data from NOAA (National Oceanic &
Atmospheric Administration) satellites were also examined. A distinctive high PC belt of about 50
km wide existed along the coastline of China, and a large plume of high PC was observed which
extended nearly 500 km to the east from the Yangtze River. PC were high in the Yellow Sea (about
1-2 mg m™), it decreased seawards and southeastwards with a minimum value in the Philippine Sea
(about 0.2 mg m>). Annual PC increased from 1979 and reached a peak in 1981; it dropped in 1982
with a strong El Nino. In the northern area (Y eliow Sea), there were two peaks of PC in each year
(spring and fall). In the southern area (northern South China Sea), PC was relatively low and
constant over each year. A basin-wide gyre appeared in the center of the Yellow Sea in April 1986.

We then focused on the Luzon strait, a channel between the Philippine Sea and the south
China Sea. High concentrations (>1 mg m”) of pigment were detected 100 km southwest of the Strait
during the winters of December 1979, February 1983, February 1985 and January 1986. Winter
blooms (2-3 mg m™) persisted one to three weeks and extended over areas of about 100 x 200 km’.
The winter phytoplankton blooms appear to be related to upwelling in this area, which brings
nutrients to the surface waters.

KEYWORDS: pigment concentration, CZCS, spatial, temporal variation, China Seas
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SONGKHLA LAKE ENVIRONMENT AND FISHERIES DEVELOPMENT

Reungehai Tansakul
Fuculty of Science/ Faculty of Environment Management,
Prince of Songkia University, Haad Vai, Thailand 90110.

Lake Songkhla, the only sizable in the Kingdom, also one of the largest lake in Southeast Asia.
It is an important source of Marine life and a propagation area which serves to ensure the survival of
several aquatic species, as well as a vital source of food and income for the population living around
the lake, '

Lake Songkhla, located between the province of Phatthalung and Songkhla, covers an area of
974 square kilometers. It measures 20 kilometers from east to west and 75 kilometers from north to
south, The surrounding land areas are in the neighborhood of 1,040 square kilometers. Lake Songkhla
can be divided into three main parts, the upper, the central and the lower, according to water salinity.
Lake Songkhla was in the past an abundant source of fish and other aquatic lives such as shrimps,
lobsters, crabs, and crocodiles. Indeed according to Dr.H.M. Smith (1924), a consultant on aquatic life
to the Ministry of Agriculture under the then Minister of Agrnicuiture, Chao Praya Pholtep, the lake
Songkhla area was considered to be a body of water where shrimps were the most abundant. “No other
territorial waters anywhere in the world have the quantities and the varietics of shrimps found (here).
Songkhla lake water quantities and its environment were closely observed during the past ten years
dued to heavy contamination from domestic wastes water of communities and cities along the shore.
Loss of freshwater supply (dry scason) and increasing of high turbidity were problems.
327 species of fishes were recorded in 1986, The lake is a nursery area for marine and brackish water
fishes. Fisheries from nature catch in the lake and Sonkhla coast were decreased in the recent years.
- Shrimp culture was introduced in the area since 1988. Fisheries development in Songkhla lake area is
discussed.
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NUTRITIVE VALUE OF HARDENED OILS FOR RED SEA BREAM,

Ppagrus major, JUVENILES

Shin-ichi TESHIMA, Manabu Ishikawa, Shunsuke KOSHIO and Yushi WADA*
Facuity of Fisheries, Kagoshima University

4-30-20 Shimoarata, Kagoshima,

890-0056 Japan

Objectives: Hardened oils (HO) are not expensive and comparatively easy of
use in diet preparation, but they are not always well digested by fish. In the case of
carp and rainbow trout, HO were reported to be utilized well for their growth if diets
contained sufficient amounts of essential fatty acids (EFA). However, no information
is available for the effect of hardened oil on marine fish. In the present study, the
nutritive value of HO for the juvenile red sea bream, Pagrus major, was investigated
in relation to the levels of EFA.

Materials and Methods: Six test diets containing 3 different HO (palm oil,
palm oil-palm olein (1:1), and palm olein) with 2 different levels (1%, 2%) of n-3
highly unsaturated fatty acids (HUFA)were prepared for 2-way layout experiments
and fed to the red sea bream weighing 0.7g for 40 days under the following
conditions; stocking density (25 fish/54L~tank), ration size (4-5% of biomass/day),
feeding frequency (3 times/day), water temperature (18-21°C). Pellet-type test diets
contained casein-white fish meal-brown fish meal (20:18:20) and 13.5% lipid (10%
test HO, either 1% or 2.0% HUFA, either1.0% or 2.0% palmitic acid, and 1.5%
soybean lecithin) as protein and lipid sources, respectively.

Results and Discussion: The red sea breams receiving 3 diets containing HO
grew well and showed high weight gain (%), more than 1,000%. Weight gain (%)
was the highest in the fish receiving palm olein as HO sources, followed palm-olein:
palm oil (1:1) and palm oil. The effect of addition of HO was not affected by the level
of HUFA in diets. These lines of evidence showed that HO such as palm olein and
palm oil are utilized as lipid sources for the red sea bream juveniles when diets
contain sufficient amounts (1% or more in diets) of HUFA.

Table 1: Results of the feeding experiment of the red sea bream

Diet PO:PL  n-3 HUFA Body weight Survival Feed conversion

No. gain (%) rate (%) efficiency (%0)
1 10:0 1% 980 94 166
2 5.5 1% 1,050 83 171
3 C-0:10 1% 1,040 o2 176
4 - 10:0 - 2% 1,000 94 164
5 5:5 2% 1,000 96 171
6 0:10 2% 1,050 o0 174

KEYWORDS: Red sea brearm; Hardened oil, Nutrtion
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STATUS OF FISHERWOMEN IN WEST COAST OF INDIA

Ratna Tewari and Ranrdhir Singh
Central Institute of Fisheries Education
7 Bungalows, Andheri {W), Mumbai- 400 160, India

Though the contribution of women in fisheries is gradually being recognised, women is vet
to become more central in the development plans. The women in India participate in post-harvest
activities i.e. sorting, washing, drying, icing and marketing. Keeping aside the fish for consumption
and for sale, the rest of the fish is dried. Majority of the women sell fish outside their villages,
generally in the mornings. There is lack of space in the market and condition is also- unhv gienic.
Lorries, trains and autorickshaws are gencrally used by women to carry fish from one place to
another. Some carry fish on headloads also. Co-operative societies have played an important role
in facilitating transportation and marketing of fish.

It is observed that fisherwomen of this area are exposed to a continuous working of 6.03 hours
which includes washing (1.23 hrs), scaling (2.30 hrs) and gutting (2.10 hrs) of which washing causes
maximum stress to them. The physiological cost demanded for washing activity was like heart rate
response( 19 beats min™') and energy expenditure (170 watts). There was a significant difference
in heart rate response and cardiac cost of work between the activities of - sorting' and "drying’ and
“sorting' and 'washing'.

The younger generation of women feel that size of family should be restricted and marriage
of girls should not be arranged before she attains 18 years of age, however, instances of girls
marrying before 18 years are reported, particularly amongst Hindus. There is a definite
preference for sons among older generation but children of either sex is acceptable by the
younger generatjon. Except ligation no other method is used as a mean of family planning and
importance of "birth spacing is not yet realised.

There is need to develop gender specific technologies. Adequate means of transport
shouid be provided. Providing market space will go a long way in helping women in promoting
organised fish marketing. Better technology need to be introduced to reduce physiological work load.
Periodical medical check up should be evolved. Efforts shouid be made to educate fisherfolk on
family welfare issues.

Key word : Socio-economic status, fisherwomen, West-Coast [ndia.
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IMMUNE RESPONSE OF SNAKEHEAD FISH (Channa striata BLOCH) AND
RAINBOW TROUT (Oncorhynchus mykiss) TO Aphanomyces invadans

KD, Thompson, '.H. Lilley, 1D.1.C. Miles, 28. Chinabut and 1A. Adams

1 Institute of Aquaculture, University of Stirling, Stirling, FK9 4LA.
2 Aquatic Animal Health Research Institute, Bangkok, Thailand

Epizootic ulcerative syndrome (EUS) is a serious epizootic condition affecting wild and
cultured freshwater fin fish. Tt was first reported in Japan in 1971 whers it is known as mycotic
granulomatosis, and since this time the disease has been reported in Australia, throughout Southeast
Asia and the Indian subcontinent, including Pakistan. The disease affects fish in inland waterways
and rice fields as well as fish in culture ponds. Marine fish generally appear to be unaffected by the
disease, but it has been reported in fish from estuarine waters. The actiological agent of EUS has
been confirmed as the Oomycete fungus Aphanomyces invadans with a single clonal genotype of this
fungus responsible for the rapid spread of the disease across Asia. o

~ The low water temperatures associated with EUS outbreaks are understood to
immunosuppress fish. The immune responses of snakehead fish (Channa Striata Bloch) and rainbow
trout (Oncorhiynchus mykiss) to the fungus were, therefore, examined. Antibody responses to the.
fungus were generally non-specific, both in snakehead fish and rainbow trout, although a specicfic
band at 10 kDa was recognised by sera from naturally and experimentally challenged fish. The
response of head kidney macrophages to fungal spores and hypae was also examined and will also be
discussed.
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FISHERIES ISSUES IN THE CAMBODIAN MEKONG: WHERE THERE IS
WATER, THERE IS FISH?

Nag Thuok’, Deap Loeungl, Ngor Peng Bun', Sam Chinho!,

Choul Thach', Trosung Rot], Phem Sea' and Nicolaas van Za.lingt:2
Department of Fisheries and “Mekong River Commission Project
c/o Department of Fisheries, 186 Norodom Bivd.

P.O. Box 582, Phnom Penh, Cambodia

Fax/Tel: (+855-23) 427048, Tel: 723275

E-mail: MRCFISH{@bigpond.com.kh

The freshwater capture fishery situation in Cambodia can still be characterized by the
Cambodian proverb "mien tuck, mien trey" (where there is water, there is fish). Maintaining this
situation depends on the kinds of development that will take place, and more significantly on the
awareness of decision makers about the importance of fisheries for the food security in Cambodia and -
the (potential) threats to fisheries posed by the increasing fishing effort, environmental degradation
and infrastructure developments, ‘

The relevant parts of the Mekong river system and its resources are considered national assets
by the riparian countries. Thus there is a clear need for regional dialogue and cooperation on water and
fisbery management issues. The Mekong River Agreement signed by Cambodia, Lao PDR, Thailand and
Viet Nam in April 1995 provides a suitable regional platform. However, due 1o its recent history, little
focussed fishery research has been carried out in Cambodia to support fishery management at national
and regional levels. Recently though, capacity building and information gathering has been increasing
and this paper presents some of the results obtained.

The reasens for the particularly high fish productivity in Cambodia are set out with respect to
the hydrological processes involved and the rich diversity in fish species. A number of specific fisheries
are highlighted, such as the fishing lot, dai (bagnet), gillnet, brushpark, arrow-shaped trap and freshwater
shrimp fisheries. Also the different fishery sectors, such as rice-field, family, medium- and large-scale,
and their interactions are discussed with a view to their management.

The paper examines the extent of knowledge on the fish production in Cambodia, which
recently has improved, but still is partly limited by inadequate or no data collection at all. The
contribution of these fisheries to the economy in general and to food security in particular is stressed. In
addition, the overall state of exploitation of the Cambodian Mekong fisheries in relation to what are
considered the most important management issues are discussed.
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STUDY ON GENETIC VARIATION OF Orcocheomis aurcus AND O. niloticus
BY USING RANDOM AMPLIFIED POLYMORPHIC DNA (RAPD)

Wu Tingting, Xia Dequan and Gaoying
Freshwater Fisheries Research Center, Wuxi 214081, China

Three cultured populations (Xianghu, American and Shashi) of Oreochromis niloticus and one
cultured population of Qaurcus were examined using RAPD method, 12 primers were screened out
of 20 random primers, and each of the 12 primers revealed inter-or/and intrapopulation genetic
variation.. 'There were four species-specific amplification bands of primers QPZ06,0PZ10,0PZ12
and OPZ19,each of which could be used as molecular genetic markets to identify O.niloticus and
O.aureus. Cenetic similarity index(S) suggested that the three populations of O.niloticus had to
some degrees maintained their intrapopulation genetic variation (S for the three populations xianghu,
American and Shashi were, respectively, 0.798, 0.795 and 0.824), and O.aureus had to a big degree
lost its genetic variation(8=0.950) because of two times of genetic bottleneck effect. The data
suggest that there is the genetic potential of developing new O.niloticus varictics, while there is
relatively of developing new Q. niloticus varictics, while there is relatively small genetic potentialin O.
Aureus. Inter—specﬂic genetic distance between (.aureus and three populations of O.niloticus
were tigured out to be, separately, 0.285, 0.262 and 0. 344, which suggest that the offspring of
O.awreus and Shashi population of O.niloticus will develop stronger heterosis than that of other two
combinations. '

KEYWORDS: RAPD,Oreochromis niloticus,oreochomis atreus,genetic vadation,heterosis
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MARKETING FRESHWATER TABLE FISH IN THE CENTRAL PART OF
THE MEKONG DELTA, VIETNAM

Sinh L. X.", N.A. Tuan' and N.T. Toan', R.S. Pomeroy® G. Arlene® and E. Genic® and F.A. Renato®
! Department of Mariculture, College of Agriculture, Cantho University, Vietnam

T ICLARM, the Philippines

¥ SEARDEC, the Philippines

A survey study was conducted in 4 provinces of the Mekong Delta and HoChiMinh City,
Vietnam from February to June 1997 focussing on current sitnation and problems of marketing
freshwater table. Data and information were obtained from 180 fish traders/middlemen, 16 market
managers and 60 fish farmers. Major findings of tbe study can be summarized as follows:

L. Fish is marketed at different levels including hamlet, village, district, province and region. Market
infrastructures, especially design, arrangement and sanitation conditions are weak.

2. Capability and skills of fish traders differ from level to level of markets. The lower market level,
the higher profit (% of capital) the fish traders can be obtained, daily.

3. Supply and price of freshwater cultured fish in the markets strongly fluctuate by seasons. There is
also a high competitive pressure among marine/brackish fish, freshwater wild fish and other
substifution sources of animal protein,

4. Fish traders/middlemen keep a very important role in marketing fish and often determine the price
of fish. There are about 10 existing marketing channels of which the most common one is “Fish
farmers/fishermen to Collectors to Wholesalers to Retailers and to End consumers”.

5. There is a big gap between fish farmers and fish traders. On one hand, fish farmers are trying to
stock the species that are easy for culture. On the other hand, fish traders/middlemen tend to trade
the freshwater wild fish.

There are some problems faced by the fish traders/middlemen that for buying the most
important are lack of capital, high tax level, and bad design or arrangement of the markets, and for
selling, high transportation costs and poor sanitation conditions are given more attention. Processing
probiems are mostly implied to lack of processing techniques or facilities, and quantity and quality of
fish do not meet the processing.

Major suggestions for improving marketing freshwater table fish in the Mekong Delta should
be: (i) researchers, seed suppliers and fish farmers should give more attention culture species in order
to satisfy the requirement of fish traders or end consumers; (ii) incentive policies of the government
should focus on the improvement of domestic markets and creation of foreign markets for freshwater
fish products, and market infrastructure including design, arrangement and market management
activities should be done better, transportation facilities also need to be improved.
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ONE-STEP NESTED PCR FOR GRADING THE SEVERITY OF
WHITE SPOT SYNDROME VIRUS INFECTIONS IN Penaeus monodon

Wansika Tongchuea *, Vichai Boonsaeng %, Chainarong Wongteerasupaya * , Karnyupha Jittivadhna %,
Anchalee Tassanakajon ? and Sakol Panyim

'National Center for Genetic Engineering and Biotechnology, Rama 6 Road, Bangkok 10400, Thailand
*Dept. of Biochemistry, Faculty of Science, Mahide! University, Rama 6 Road, Bangkok 10400, Thailand

*Dept. of Biochemistry, Faculty of Medicine, Srinakharinwiret University, Sukhumvit 23 Road,
Bangkok 10119, Thaitand

*Dept. of Biochemistry, Faculty of Science, Chulalongkorn University, Phya Thai Road, Bangkok 10400, Thailand

We have developed a one-step, nested PCR technique for the detection of white-spot
syndrome virus (WSSV) in Penaeus monodon. The new nested PCR protocol has been performed in
a single tube containing 1 forward primer and 3 reverse primers. The primers produced either 3, 2 or
1 bands of nested PCR products (1100 bp, 526 bp and 250 bp) depending on the severity of WSSV
infection in P. monodon samples. Severe infections gave 3 bands of PCR products (1100 bp, 526 bp
and 250 bp) after agarose gel electrophoresis, while moderate infections gave 2 bands (1100 bp and
526 bp) and light infections 1 band (250 bp). In addition, internal control primers were included to
vield a shrimp characteristic band for both infected and non-infected samples to assure integtity and
reproducibility of the PCR assays. This new technique could detect as little as 0.1 fg WSV DNA in
crude postlarval samples. No PCR product was detected from the DNA of hepatopancreatic parvo
like virus (HPV), nuclear polyhedrosis virus (NPV), salmonella or E. coli. This one-step, nested PCR
assay is more simplified and more convenient than conventional two-step nested PCR assays and it
gives additional information for grading the severity of WSSV infections.
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COASTAL AQUACULTURE AND FISHERIES RESTOCKING PROGRAM IN
THAILAND '

Siri Tookwinas, Wannakiat Thubthimsang and Chutirna Khomvilai
Department of Fisheries Ministry of Agriculture and Co-operatives Chatuchak,
Bangkok 10900, Thailand

The coastal aquaculture has been practiced in Thailand for more than a humdred years. The sites for coastal
aquaculture are situated from coastal land to intertidal zone including ponds, cages and fixed substrates for
crustacean, fish and molluscs. Approximately 74,000 ha of coastal land are developed for shrimp farming with an
annual production of 200,000 tonnes. Most fin fish, e.g. seabass (Lates calcarifer) and grouper (FEphinephalus
malabaricus), with an annual production of 4,500 tonnes are cultured in cages in brackishwater zone. Molluscs
{oysters, blood cockle and gresn mussel) are cultured in traditional methods with natural or artificial substrates in
mtertidal zones.

To sustain the production of natural fisheries the Thai Department of Fisheries has established an enhancement
stocking program to release hatchery-produced seeds in coastal waters, incliding seabass, gfoupers, marine
shrimp and squid. To mitigate the environmental fmpact of intensive marine shrimp farming, a substantial effort
has also been made to improve pond management, water supply and waste disposal.
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STUDY ON THE IMPACT OF INTENSIVE MARINE SHRIMP FARM
EFFLUENT ON SEDIMENT QUALITY IN KUNG KRABAEN BAY,
EASTERN THAILAND

Siri Tookwinas', Chanin Sangrungruang’ and Osamu Matsuda®
'Department of Fisheries, Chatuchak, Bangkok.
Nepartment of Applied Biological Science, Hiroshima University, Fapan.

~ Investigations on the impact of shrimp farm effluent on bottom sediment quality in Kung
Krabaen Bay indicated that the most affected areas were wastewater canals. The impact decreased
with distance form the bay shoreline. The organic matter in wastewater canals, water supply canals,
the shoreline, and 500 m and 1,000 m from shoreline were 7.15, 6.58, 5.10, 3.37 and 1.69%,
respectively. From the analysis of Kendall correlation coefficients, every parameter (except available
phosphorus) showed positive correlation. The decrease in organic matter content from wastewater
canals to the center of the bay was significantly different (P<0.01). Soil texture analysis showed that
the sand content in the bay was affected by the coastal sea outside the bay during monsoon season
while the silt content was affected by shrimp farm effluents during shrimp harvesting periods, which
were significantly different among the survey stations (P<0.01). The quantity of shrimp harvesting
affected C:N ratios and percentages of clay content in sediments which were also significantly
different among the survey stations (P<0.01).
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WATER QUALITY AND ALGAE COMPOSITION MONITORING
' IN CHIANG MAI MOAT :

Asst. Prof, Dr. Siripen Traichaiyaporn, Kunakorn Boonsai

Phytoplankton and Water Quality Research Unit, Department of Biology, Faculty of Science,

Chiang Mai University, Chiang Mai 50200, Thailand

Chiang Mai moat was firstly
constructed, more than 700 years ago, with the
purposes of using it as city barriers against

enemies and water draining channels. At the -

present time, this water body is being used
mainly to serve the city needs of water for fire-
suppression and also esthetic purpose.
Additionally, over a long period of time, the
water has been and still being polluted due to
surrounded intensive human activities; traffics,
constructions, households waste disposal and
improper littering. Therefore, a suitable fong-
term management plan for this water moat is
still in need and sufficient qualified data,
especially about properties and conditions of the
moat’s water, are also required.

This monitoring study for water
condition of Chiang Mai moat was regenerated
in March 1998, concerning benthic algae
composition and some chemical parameters; pH,
Dissolved Oxygen (DO) and Biochemical
Oxygen Demand (BODs), aiming to carry out
the monitoring for at least 5 years and provide
sufficient data for the future management plan
of the moat. The study has just completed its 5-
month work; March - July 1998, and is still
under progress. Data gained were primarily
tabulated and interpreted, and some graphs were
produced to show visualized trends of water
condition.

Legends for graphs
Chi - Chiorophyta
Cya - Cyanophyta
Chr. - Chrysophyta
Cry - Cryptophyta
Eug - Euglenophyta

KEYWORDS : Benthic algae, Water quality
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IMPROVING T HE EFFICIENCY OF FISHERIES EXTENSION ACTIVITY
IN SOUTHEASTERN PROVINCES OF SOUTH VIETNAM

Ngayen Van Tu and Trinh Truong Giang
Fisheries Department

College of Agriculture and Forestry

Ho Chi Minh City, VIETNAM

Southeastern provinces (SEPs) of South Vietnam show a diversified potential of aquaculture
with different systems of pond, cage and pen fish culture. Small-scale aquaculture plays an important
role in nutrition and income improvement in rural areas of South Vietnam. Recently, fisheries
extension activities of SEPs, as means to transfer fish culture techniques to farmers, has revealed
weaknesses due to the lack of appropriate recommendations, particularly to small-scale ones who
have poor resources. The shortage of extension workers in terms of quantity and quality, and
inadequate extension methods have also limited the efficiency of fisheries extension activities.

Since 1994, in collaboration with Aquaculture Outreach Programme of Asian Institute of
Technology to develop {ish culture in ponds of small-scale households in southeastern region of
South Vietnam, the Department of Fisheries (DoF), College of Agricalture and Forestry (CAF), has
carried out on-farm trials in two ecological (rainfed and irrigated) areas of three provinces, Binh
Phuoc, Long An and Tay Ninh. Baseline surveys carried out prior to the trials have pointed out
problems of fish culture of farmers in the two selected areas, e.g. pond preparation, cultored-fish
selection, stocking density, water quality management.

After three-year implementation of the on-farm trials appropriate recommendations of low-
cost fish culture of the two different ecological areas have been produced. The average yield of {ish
culture of 56 project farms in the three provinces, Binh Phuoe, Tay Ninh and Long An, has been
increased 20,30 and 130 per cent, respectively. Since 1996 the project staff have collaborated with
.Agricultural Extension Centers (AECs) of the three provinces to train about 700 farmers on fish
culture based on the tested recommendations. Moreover, three sets of leaflet on fish culture in ponds
for different ecological areas based on appropriate techniques have also been designed to support
extengion activities of the provincial AECs. To improve the efficiency of the AECs on aquacultural
technique transfer, the DoF, CAT has organized several short training to upgrade knowledge and
skills for AECs® staff. In 1996, 64 extension staff of the three provinces were trained on integrated
fish culture and extension methods. So far 41 extension workers bave been trained on methods of
fish culture on-farm trial and extension material productic».

The fish culture on-farm trials have showed an ¢lficient method to produce appropriate
.- recommendations for small-scale farmers. However, some difficulties of the implementation of the

irials need to be overcome for further expansion. : :
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ANTIGENICITY OF A 37 KDA MAJOR OUTER MEMBRANE PROTEIN OF
Edwardsiella tarda :

Xiaolin Tu and Kenji Kawai

Fish Disease Laboratory

Department of Aquaculture

Faculty of Agriculture

Kochi University

Monobe, Nankoku, Kochi 783-8502, JAPAN

Quter membrane of a gram-negative pathogenic bacterium serves as an interface between
pathogens and their hosts and plays important role in the interactions between them. Edwardsiella
tarda is the etiological agent of one of the serious infectious diseases in freshwater and marine fish
species throughout the world. The bacterium has been distingnished into several serotypes based on
its O-antigen. However, functions of cell surface antigen of E. tarda have not been studied well. We
found that a 37 kDa major outer membrane protein (MOMP) of E. tarda was involved in the
determination of cell antigenicity. Furthermore, this MOMP distributed common in different
serotypes of E. larda: The 37 kDa MOMP which was a glycoprotein was purified from MOMPs of
E. tarda strains and infected into cel to raise cel antisera. The antisera against EF-1 and V1 showed
cross agglutination between both strains, though the titers were high against homologous strains. The
results indicated tht the 37 kDa MOMP locates in cell surface, and has common antigen determinant.
Eel immunized with the purified 37 kDa MOMP showed resistance against challenge by
intraperitoneal injection with live E. tarda EF-1 (Table 1). The results revealed that this 37 kDa
MOMP is one of the protective antigen of E, tarda, turthermore as it is detected in different strains
commonly it can be a commén protective antigen against infection of this bacterium.

Table 1 Protection of eel immunized with 37 kDa MOMPs of EF-1 and V1 strains against infection

of EF-1 straim
Antigen injected Injection dose Mortality LDy
(CFU/fish) (Dead fish/injected fish) (CFU/fish)
2.5x10° 5/5
. 2.5%x107 3/5
37 kDa MOMP 2.5x10° 2/5 7.8x10°
from EF-1 2.5x10° 0/5
2.5x10* 0/5
2.5x10* 5/5
2.5x 10 4/5
37 kDa MOMP 2.5x10° : 2/5 4.4x10°
from V1- 2.5x10° 0/5
2.5x10° 0/5
2.5x10° 5/5°
2.5x1¢ 5/5
- PBS (Control) 2.5x10° 4/5 7.8x10°
2.5x10° 1/5
2.5x10* 0/5

KEYWORDS : Edwardsiella tarda; Anguilla japonica, Common protective antigen
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THE EFFECT OF SEASONAL TEMPERATURE VARIANCE ON THE SEX
RATIO OF GENETICALLY MALE TILAYIA (GMT) PRODUCED BY YY
MALES IN THE EGYPT-AIT STRAIN OF Oreochromis niloticus L.

P.A. Tuan', G.C. Mair’, and D.C. Little’

! Research Institute for Aquacuiture No. 1, Dinh Bang, Tien Son, Bac Ninh, Vietnam.
2 gehool of Biological Sciences, University of Wales Swansea, SA2 8PP, Wales, UK.
3 A AS/SERD, Asian Institute of Technology, P.0. 4, Klong Luang, Pathumthani 12120, Thaifand.

This paper presents the results of an evaluation of the consistency of sex ratio in genetically male tilapia
(GMT) derived from novel YY-males of the Egypt-AlT strain of Nile tilapia, Oreochromis niloticus. Two
ideatified YY-males, i.c. that had produced male proportions of 85.9 and 98.6% in Initial progeny testing,
were crossed repeatedly to 11 different females of the same strain over a period of six months. The
proportion of males in the putative GMT was very variable, ranging from 36 to 100% with a mean of
80.6%. This is lower that the sex ratio observed in previous studies of the sex ratio of GMT progeny of
- YY males in other stéiins and it was hypothesised that the igheritance .of sex in this strain was misre
" complex and polyfactorial than in other strains of the species. Recent studies on sex determination in Nile
tilapia indicate a sex ratio YeSponse to high temperaturcs (35-37°C), with higher proportions of males
observed in putative all female progeny at these temperatures. It was decided to plot sex ratio of GMT
against mean water temperature (an and pm readings) during the first 30 days of development of GMT
progeny, the period encompassing sexual differentiation in the species. Evidence of a significant ctfect of
ambient temperature variation on  SeX ,

ratios  was demonstrated. Lower Figure 1. Mate %in progeny [ram crosses ol YY niales and

; H normal females in the Egypt-AlIT strain of Nile tilapia
pI’OpOI’thIlS of males were ObSBI’VCd m plotted against mean water tém perature during the first 3¢

progeny reared at higher mean water days of development

temperatures (30.5 - 31.5°C), whilst the

highest proportion of males were observed 120 < ]
at lower mean water temperature (29 - 100 L . .

30°C), A rogrossion finey =7584-228 & 3 .

« was calculated, showing a significant (** % 807 N . ot

= ().603) relationship between mean water ‘% 0+ o* .

temperature (x) and arcsine transformed  § o .

male percentage (y) in the GMT of this @ : ¢

strain. Implications of these finding on Z 204 . '
the understanding of the inheritance of sex 0 T : “ . J
in this species and for the commercial 29 29.5 a0 30.6 a1 315 12

application of the YY mate technology
and its products are discussed.

. Mean water temperature ey

Keywords: Tilapia, sex determination, genetics
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ROLE IN ANTIBACTERIAL DEFENSE REACTIOCNS OF A SIALIC ACID-
BINDING LECTIN FROM THE HORSE MUSSEL, Modiolus modiolus

Suriyan Tunkijjanukij and Jan A. Olafsen*

Department of Marine Science, Faculty of Fisheries, Kasetsart University, Chathuchak, Bangkok 10900,
Thailand

*Department of Marine Biochemistry, The Norwegian College of Fishery Science, University of Troms ., N-9037
Troms , Norway

A sialic acid-binding lectin was obtained from the hemolympb of the horse mussel, Modiolus
modiolus using BSM conjugated to CNBr-activated Sepbarose 4B. This purified lectin exists
in native state as aggregates with M. 100-1 ,300 kDa as observed by gradicnt gel
electrophoresis and gel filtration. SDS-PAGE and 2-D gel electrophoresis under reducing
eonditions revealed three subunits with different isoelectric points: M; 14 kDa (pI~5.1 and
~3.3), 17.5 kDa (pI~5.5), and 20 kDa (pI~4.9). The lectin demonstrated heterogeneous binding
activities, and two entities were partially cheracterized, referred to as modiolin H and modiolin
E activities for the agglutination of human and horse (equine) erythrocytes, respectively. The
purified lectin displayed a relatively broad range of specificity, but its main specificity was for
sialic acid. A variety of erythrocytes, bacteria, sialoglycoconjugates and purified
lipopolysaccharides (LPS) from several marine vibrios are reported to react with this lectin,
Various marine bacteria adsorbed the bemagglutinating activities of the M. modiolus lectin,
and purified LPS preparations from various pathogenic marine vibrios were also effective
inhibitors, in particular for the modiolin E activity. Thus, the lectin is suggested to play a role
in recognition of bacteria. Antibacterial capabilities of tbe lectin was also investigated, the
lectin was more effective against all tested strains of Vibrio anguillarum, Vibrio salmonicida,
Vibrio viscosus, Vibrio wodanis, and Vibrio ordalii, slight effect against Shewanella
putrefaciens and Aeromonas salmonicida salmonicida, and no inhibitory effect against
Alteromonas sp. These results indicate that the lectin plays a role in defense against bacteria.
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PARTICIPATORY DEVELOPMENT OF AQUACULTURE EXTENSION
MATERIALS AND THEIR EFFECTIVENESS IN TRANSFER OF
TECHNOLOGY: THE CASE OF THE AIT AQUA OUTREACH
PROGRAMME, NORTHEAST THAILAND

Danai Turongruang and Harvey Demaine

Agquaculture and Aquatic Resources Management Programme
Asian Institute of Technology

PO Box 4, Khlong Luang

Pathum Thani 12120

Thailand

The AIT Aqua Outreach Programme in Northeast Thailand began in 1988 as an adaptive research project
aimed at developing appropriate technical recommendations for aquaculture for small-scale, non-specialist
farmers, through a farming systems research approach. By 1990, The project began to feel confident that it
had identified a package of low-cost recommendations which raised yields in closed ponds by some 300%
over the estimated baseline of 60-80 kgs of fish per rai (1600 m2) pond equivaient. Encouraged by the
donor, the project then began to assess ways of disseminating information about this package to a wider
spectram of farmers in a way consistent with the resource limitations of its main collaborating partner, the
Thai Department of Fishéries.

In the absence of a conventional extension services, one alternative is the use of mass media in the form of
leaflets, pamphlets and videos. Unfortunately many such materials are designed by research scientists and
contain too much and too scientific information, written in too educated language, for farmers to
understand. The Programme has sought o address this problem through a participatory approach to the
development of such extension materials.

The approach aims to create greater efficiency in the use of Figurel AOP Appropriate Message Design Model
extension materials in the transfer of technology so that N e Toshonio . _ .
farmers could use extension materials as points of reference FprCpriate technolgy Appropriate Mewmage Decign

&

in their farm practice. In order to improve farmers’ Technology Data collection
understanding, the design of extension material should be on-famatest 77| durirg onfurm
congistent with their livestyle, culture, language, experience, trials

and how they learn. Thus, the design stage, includes
farmers who have taken part in project on-farm trials. —
Design involves brainstorming based on information
collected during on-farm trials. The first draft needs careful
pre-testing among a different group of farmers who should
nevertheless be representative of  the wider farm —
population, and not be advanced farmers with higher

Participation
Design

education. This will be ensure that material can reaily Protesting
convey the message intended (Figure 1). Evaluation of the promising roatesials
distributed material will bring modification if necessary. ! 1

Materals on | ‘ Promising extension
Evaluation of praject materials 2 years after distribution to [ P! m‘“emlh
non-project farmers outside the project area in corparison v "
with those receiving project recommendations through Data collagtion Modification
training courses showed that over 50% of farmers daring ot-farm (including repre-test)

understood the materials and that the uptake amongst those test
only receiving matetials was no different from those also
receiving training inputs, and better than those only

“receiving training zlone (Table 1).

+

Mass prodhuction and
distybution

{
:

i
i
i
H
i

Table 1 Comparative adaption between three farmer groups
Group Did Not Follow Total
Follow Green Water | Hapa Nursing Bath Sub-total
Only Materials 5 (20.45) | 16(36.36) 6(13.64) 13 (29.55) 35 (79.55) 44
Training/Materials 21 (21.43y | 29{29.59) 9( 9.18) 39 (39.80) 77 (78.57) 98
Only Training 12 (54.55) 2{(9.09 3 (13.64) 5(22.73) 10 (45.463 22
Total 42 (25.61) | 47 (28.66) | 18(10.98) | 57(34.76) [ 122 (74.39) 164
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CAN EUROCPEAN EEL, Anguilla anguilla (L.}, COMPLETE
THEIR LIFE CYCLE IN MARINE ENVIRONMENT?

W.N. Tzengl, €. H. Wang!, H. Wickstrom?

L Department of Zoology, College of Science, National
Taiwan University, Taiwan 10617, R, O. C.

2. Institute of Freshwater Research, SE-17893,
Drottningholm, Sweden

European eel Anguilla anguilla (L.), is a catadromous fish, generaily they spawned in the ocean
and grew in the continental {reshwater. Recently, the eel was imported to Asian countries for
restocking. To understand their life history, otolith microchemistry of the eels in the brackish waters
of Sweden were examined with wavelength dispersive X-ray spectrometry and their ages were
determined as well. The. salinity in the brackish waters ranged from 25.54%. in the west coast to
3.66%o in the east coast of Sweden. Strontium: calcium ratios scanned along the cross section of
otoliths indicated that some of the eels stayed in the brackish waters since elver stage until silver eel
stage. The ratios in otoliths of eel were 5.39+1.09% in brackish waters, and decreased to
approximately 1.0%. in fresh water, Sex distribution of European eels is skewed in favor of females.
The females stayed in the brackish waters from 8§ to 22 18, size from 627-952 mm. Migration from
ocean to continent during growing phase seems not an universal rule in European eel. The eel can
complete all their life stages in marine environment.

KEYWORDS: European cel; Life cycle, Otolith microchemistry
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EFFICACY OF ORAL ADMINISTRATION OF FUCOIDAN, A SULFATED
POLYSACCHARIDE, IN CONTROLLING WHITE SPOT SYNDROME IN
KURUMA SHRIMP IN JAPAN

Yukinori. Takahashi!, Kaori Ughara?, Rikio Watanabe!, Takekazn Okumura’, Tetsuro Yamashita®, Hiroshi Ormura’,
Toshikatsu Yomo?, Toshiro Kawano?, Akio Kanemitsu®, Hideo Narasaka®, Nobutaka Suzuki! and Toshiaki Itamit
'National Fisheries University, Shimonoseki, Yamaguchi, Japan

*Miyako Kagaku Co., Ltd., Tokyo, Japan .

3yakult Central Institute for Microbiological Research, Kunitachi, Tokyo, Japan

Running title: Efficacy of fucoidan for prevention of W53

Sulfated polysaccharides were previously shown to inhibit virus adsorption to the surfaces of
animal cells. In.this paper, we report that oral administration of fucoidan, a type of sulfated
polysaccharide, to shrimp can prevent white spot syndrome (WSS). Partially purified fucoidan (PPF)
was prepared from the brown alga "Okinawa-mozuku" or Cladosiphon okamuranus and mixed with
the shrimp diet. PPF-mixed diet was fed to kuruma shrimp, Penaeus japonicus, at concentrations of
60 and 100 mg PPF/kg shrimp body weight/day for 15 days. Four days after the initiation of feeding
PPF, shrimp were challenged with WSS virus (WSSV) by the water-borne method. Mortality was
monitored for 10 days after the challenge. The average survival rates of PPF-fed shrimp were 77.0%
in the 60-mg group and 76.2% in the 100-mg group. These two values were significantly higher than
the values for the control groups, which were fed with PPF-free diet (p<0.01). Therefore, we
conclude that fucoidan can inhibit the attachment of WSSV to cells and prevent virus infection in
kuruma shrimp.

KEY WORDS : Penaeid acute viremia ® PRDV e shrimp e virus e baculovirus e Fucoidan e
Cladosiphon okamuranus
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PHARMACOKINETIC STUDY OF MILOXACIN IN CULTURED EEL

Ryuji Ueno

Faculty of Bioresources
Mie University

Tsu, Mie-514, JAPAN

Miloxacin (5,8-dihydro-5-methoxy-8-ox0-2H-1,3-dioxclo-[4,5-g] quinoline-7-carboxylic acid)
is a synthetic antibacterial agent and regulated in conformity with the Pharmaceutical Law in Japan.

The present paper examined the pharmacokinetic parameters of miloxacin after intravascular

administration in cultured eel Anguilla japonica using our rapid high-performance lignid
chromatography (HPLC). We also examined the parameters of miloxacin after oral administration to

calculate the bioavailability, absorption parameters and so on.

Miloxacin was described by a two-compartment
model after intravascular administration (Table 1). The
distribution half-life (T12¢=0.86 h) of miloxacin was shorter
than the elimination half-life (T12p=34.7 h). The total body
clearance (CIB) was 17.5 ml/kg/h, which is an important
parameter for characterizing drug disposition.

In oral administration, miloxacin was fitted by a
one-compartment model (Table 2). Miloxacin was
assimilated quickly (Ta12=3.3 h) and clear slowly (T1/2=34.7
h) after oral dosing. The bioavailability (F), expressed as the
extent of bioavailability, was calculated to be 93%. The mean
absorption time (MRT), rate of bioavailability, was calculated
to be 19.9 h. It was suggested that miloxacin in eel is more
available than other drugs such as sulfa drugs.

As an application of the pharmacokineﬁc studies,
we attempted f{o evaluate brefly the Japanese dosage
regimens of miloxacin in cultured eel. As a result, it seemed
to be an excessive dosing. Further investigation is needed to
- compare these theoretical calculations with results obtained
under condition of the dosage regimens used on fish farm.

KEYWORDS: Pharmacokinetics; Eel; Miloxacin; Intravascular
administration; Oral administration

Tablel. Pharmacokinetic parameters for
miloxacin following inravascular

administration

Parameters Eel

Dose (mg’kg) 30

Weight (g) 170
Water temp. (C) 27

a (™) 0.31
B@EH 0.02
Ke &™) 0.03
Kizhh 0.41
Ka1th 0.39
Ti2alh) 0.86
Ting ) 347
AUC (pg-h/ml) 1713
MRT (k) 0.1
Cis (ml/kp/h) 17.5
Vss (kg 0.88
Ve (kg) 0.56

Table 2. Pharmacokingtic parameters for
miloxacin following oral administration

Parameters Eel
Dose (mg'kg) 60
Weight (g) 180
Water temp. (°C) 7
Ka (™ 0.21
Ke (v'h) 0.02
Taz (b) 3.3
Tiz (h) 347
AUC (pg-h/ml). 3190
MRT (h) 79.7
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THE OCCURRENCE OF EPITHELIOCYSTIS IN NILE TILAPIA
(Oreochromis niloticus) NURSERIES

Phan Thi Van? and Supranee Chinabut’

"Research Institute for Aquaculture No. 1, Bacninh, Vietnam
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The Nile tilapia (Oreochromis niloticus), a member of family Cichlidae, has become one of
the most commonly cultured species, especially in tropical and sub-tropical countries. Although
tilapia is known to be tolerant to poor water quality and relatively low in apparent disease occurrence,
the fry mortality in nurseries has been high. Epitheliocystis, a disease known to occur commonly in
marine fish, bivalves and crustaceans, has also been identified to infected tilapia. However, few
investigations on epitheliocystis in tilapia have been conducted. The present study examined a total
of 780 Nile tilapia (Oreochromis niloticus) fry from 5 batches for epitheliocystis during sex reversed
period at Al'T’s nursing ponds.

Histological study revealed that fish from all five batches were highly (70-100%) infected by
epitheliocystis A round-to-oval shape, granular basophilic, gram negative cysts, ranging from 32-
56x40-60 um were found in gill epithelial cells of tilapia fry. The fry mortality reached 59% and
66% when they were held at high stocking density (3,000 fish/m?).

Electron microphotographs of infected cells revealed that the pathogen had two
morphological forms: elongated cells and small cells with the size at 1-2.5x0.3-0.4 pm and 0.57-
0.7x0.3-0.4 pm. respectively. The pathogen in tilapia was Clamydia-like organism belonging to the
order of Clamydiales as earlier described from epitheliocystis infections in many other species.

The infection occurred even when the water quality was within the suitable range for tilapia
growth. The transmission of this disease can be both vertical (from broodstock to fry) and horizontal
(form fry to fry). Effective preventive methods are yet to be developed.
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DEVELOPMENT OF SIMPLE SEQUENCE LENGTH POLYMORPHISMS IN
THE BLACK TIGER SHRIMP (Peraeus monodon)
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Microsatellite markers are ideal for shrimp genome study and broodstock management,
Genomic libraries containing di, tri and tetra nucleotide repeats were enriched by different methods.
Enriched libraries contained 34% more clones containing microsatellite repeats than controls, The
dinucleotide repeats, TG, TC, TA and GC, represent the most abundant microsatellites in the shrimp
genome. Several clones contained mixture of di, tri, and tetra nucleotide repeats. Of fifty two
dinucleotide-containing clones, primers could be designed for only half. These primers were
polymorphic and PCR products were generated ranging from 5-25 alleles per primer. These loci
provided sufficient resolution to distinguish parentage of half-sib progenies raised in the same pond
and, thus, facilitated broodstock evaluation. However, a high degree of artefactual bands made allele
identification difficult. Moreover, some primers were not specific to P, monodon. Several genomic
libraries enriched for the trinucleotide repeats, GAT, ATC, GAA, CAG, and the tetranucleotide
repeats, CATA, GATA, and TCAG were contructed and nucleotide sequence of flanking repeat
motifs of positive clones have now been determined. These primers generated unique banding
patterns and could be used in genome mapping of P. monodon,
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" " THE NEW LEGAL AND INSTITUTIONAL FRAMEWORK OF CARP
BREEDING IN HUNGARY

Laszlo Varadi
Fish Culture Reserach Institute, Szarvas, Hungary

The breeding of common carp has a long history in Hungary. Methods of hatchery
propagation, and some special fish pond technologies have gained world-wide reputation.
High quality common carp strains have been introduced to several carp breeding countries all
over the world. A center of excellence in carp breeding in Hungary is the Fish Culture
Research Institute (HAKI) at Szarvas, where a live gene bank of various common carp strains
has been operating since 1962. The results of the breeding work contributed to the remarkable
development of pond fish culture in Hungary. Three common carp hybrids of HAKI (Sz-215,
- P-31, and P-34) got state approval in the seventies, and the progenies of these hybrids are
produced with good results in commercial farms.

As a result of the political and economical changes in Eastern Europe in the late
eighties, there was a recession in agriculture due to the consequent difficulties during the
transition period into market economy. The total pond fish production in Hungary is around
20,000 tons now, which is less than 50 % of the peak production in 1983. However, not only
the volume of the production showed decline, but unfortunately the standard and quality of
the production as well. Parallel with the privatisation process, which has been completed by
now, various legal and institutional measures have been implemented in order to improve
competitiveness of the fish farming sector.

In 1993, a new Animal Production Act came into force, which also regulates the fish
breeding work, and some breeding related activities for example the operation of fish
hatcheries. The new act provides legal framework for the establishment of breeding
organisations for different cultivated animals including fish. Based on the Animal Production
Act, a decree of the Ministry of Agriculture on the operation of fish hatcheries has been
issued in 1994, which is the first such kind of regulation in Hungary. According to this new
regulation, the fish hatchery, which produces larvae for commercial purposes should be
licenced by the National Institute for Agricultural Quality Control (OMMI). There are strict
criteria of the licence, like qualified hatchery manager, certificate from veterinary authorities,
availability of “state approved” broodstock with certificate of origin. The activities in the
hatchery, and the data of propagation should be monitored and recorded in a hatchery record
book, which is checked randomly by OMMI. In order to improve the standard and quality of
carp breeding work, a Carp Breeding Organisation was established by the National Federation
of Fish Producers in 1996. The eight members of the Organisation are those farms, which
have their own breeding programme, and commeon carp strains, As a result of the systematic
breeding work at these farms, fourteen strains and hybrids of common carps are available as
good quality breeding materials for commercial fish farms.

The performance of these strains are tested according to the regulation of a new Code
for Carp Performance Test, which was issued by OMMI in 1996. The Code provides standard
methodology for the performance test of one-summer, and two-summer old carps, and
regulates the procedures and monitoring of the tests. The performance tests have been carried
out in four farms in different geographical regions in Hungary.





