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Preface

I am extremely delighted to welcome you to the 6th Asian Fisheries Forum in Kachsiung,
Taiwan!

I am honored to introduce the Book of Ahstracts containing 242 oral and 119 poster
presentations. These ahstracts clearly illustrate the theme of this forum, dsian Fisheries:
Diversification and Integration. Their topics are chverse but share a common perspective:
- equitable and sustainahle Asian fisheries,

Preparations of the forum went smoothly alheit some unexpected circumstances that were
beyond our control. Taiwan suffered severe damages that resulted from three extremely
forceful and ravaging typhoons in recent months. Consequently, grants from the
government were rather tight due to diversion of funds to more urgent matters.
Nevertheless, all forum-related preparations, including this Book of Abstracts, were
successfully completed according to our plan.

The First Asian Fisheries Forum was held in May 1986 in Manila, Philippines, and
subsequently took place in Tokyo, Japan (April 1989), Singapore (October 1992), Beijing,
China (October 1995); and Chiang Mai, Thailand (November 1998). Taiwan is fortunate
and honored to host the Sixth Forum. The National Sun Yat-Sen University has been most
supportive and cooperative in allowing the Forum to use its facilities.

I sincerely acknowledge the generosity of the forum donors and sponsors (listed on the
acknowledgement pages). Forum preparations were accomplished through the dedication
of the Local Organizing Committee chaired by Dr. Guang-Hsiung Kou, who is also
Chairperson of the Society’s Taiwan Branch, and the Scientific Program Committee
chaired hy Prof. Shi-Yen Shiau, who is President of the Fisheries Society of Taiwan,
Membhers of these committees not only spent great amount of time and effort hut also
made substantial financial contrihutions. Staff of the Taiwan Fisheries Research Institute,
National Sun Yat-Sen Univérsity, and the Taiwan Branch of the Asian Fisheries Society
worked extra hours to complete the preparation in great details and I am sincerely grateful
to them for all of their efforts.

I wish everyone a pleasant and productive stay in Taiwan. Hopefully, the resolutions and
recommendations from the Sixth Asian Fisheries Forum would be instrumental in steering
Asian fisheries towards prosperity in the 215t century and the third millennium.

=

Chair, International Organizing Committee
President, Asian Fisheries Society (1998-2001)
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NETWORKING - A WAY FOR ACCELERATING AQUACULTURE GENETICS RESEARCH
Modadugu V. Gupta and Belen O. Acosta*®

ICLLARM — The World Fish Center
Falan Batu Maung, Batu Maung
10670 Penang, Malaysia
b.acosta@cgiar.org

\

Aquaculture genetics research is in its infancy as compared to the developments in crops and livestock
sectors. Networking, a well tested and proven mechanism for seeking solutions to problems of common
interest that cut across political boundaries, whether it be in research, development or in policy making,
is playing an important role in aquaculture genetics research in developing countries.

Variability in fish species, farming systems and production environments made it imperative that genetic
enhancement in aquaculture is best done through regional and international cooperation, Realizing this,
the International Center for Living Aquatic Resources Management (JCLARM) took initiative to form
the International Network on Genetics in-Aquaculture (INGA) in 1993 and coordinating it since then.
Presently, the network has a membership of 13 countries from Asia, Pacific and Africa, nine advanced
scientific institutions and three regional/international organizations.

The network in a short time has made phenomenal progress which include: (1) transfer of carp and tilapia
germplasm among member countries following strict quarantine protocols and material transfer
agreements for genetic improvement research and for dissemination of improved strains to farmers; (i)
development of national breeding programs resulting in better performing strains that are being
disseminated to farmers; {ifi} capacity building in national institutions through specialized training
programs; (iv) organization of regional research programs for genetic improvement of carps and tilapias;
(v) formation of national networks for better coordination of genetics research among member country
institutions; (vi) discussions on policy issues related to biodiversity conservation and equitable distribution
of benefits from genetics research to small-scale farmers and (vii) catalyzing synergy between the genetics
research being undertaken at advanced scientific institutions and developing country institutions.

- The paper presents details of the role the network has been playing in advancing the science of fish
breeding and genetics through consolidation of strengths of various institutions at national, regional and
international levels. '



SOME ASPECTS OF Oreochromis niloticus (Linnaeus) IN THE KAPTAI RESERVOIR,
BANGLADESH o

Khan Kamal Uddin Ahmed

Bangladesh Fisheries Research Institute
Riverine Sub-station

Rangamati-4500, P. O. Box-8
Bangladesh

frizs @bdmail.net

Kaptai Reservoir is a multi-species and multi-gear fishery. Recent changes observed in the fishery in
relation to local resident Ganjetic carps, marine derived clupeids and exotic cichlid (Oreochromis
niloticus). The introduction of O. niloticus was an accidental occurrence, nevertheless, it has established
itself successfully in the reservoir, With the exception of O. niloticus, introduced exotic species have
neither established successfully to the lacustrine environment, nor contributed significantly to the
exploitable catches. This species was first appeared at harvest in 1986, it increased substantially over
time, and currently contributed about 3% of the total catch (Table 1}. Peak catch has been observed after
every 6-7 years. Bulk catches were recorded during lean period (April-May) in each year when water
level is maintained at low. O. niloticus exhibits a superior growth rate and attains large sizes in the
reservoir, which is reported much larger in size than that of other inland waters of Bangladesh. Gill net,
seine net, lift net and hand line are mainly employed for catching O. niloticus. There is no special type of
gear developed so far targeting tilapia. The estimated population parameters indicated continuous
recraitment of O. niloticus with one peak per year. The value of MSY is found to be higher than the
annual catch indicating below fishing pressure on existing stock in the reservoir, and that fishing pressure
may be increased about 16% from the present condition. In this reservoir, the abundance of chlorophyceae
in the phytoplankton and the macrophyte, particularly Najas najas appears to have favored O. niloticus.
Tnadvertent introduction of O. niloticus and their rapid multiplication in the reservoir has become an
important issuc to the overall fishery management of the reservoir.

Table 1. Catches of titapia (Oreochromis niloticus) in the annual total yield of Kaptai Reservoir.

Your Totul vield (MT) Contribution of Tilapia
Total catch {(MT) Y

19R6-87 318087 0.550 0.017
1487-88 1168.49 0.164 0.004
1988-89 343927 0.811 0.023
| 989-90) 1713.18 2.981 0.080
19906-9 1 1361.61 25345 0.577
1991-92 421131 36.660 (.870
1992-93 1142.49 72.676 1.754
1993-94 1317.57 52.134 1.207
1994-95 3206.80 54.929 1.055
99396 5796.20 40.407 0.697
[996-97 5019240 48.180 0.946
Juy=-98 n586.58 76.570 1.162
j9UR-5G S021.43 63.969 1.270
[ 99900 3475.36 160.835 2.937




AN OVERVIEW OF THE RESERVYOIR FISHERIES OF BANGLADESH
Khan Kamal Uddin Ahme_d

Bangladesh Fisheries Research Institute
Riverine Sub-station

Rangamati-4500, P. O. Box-8
Bangladesh

frirs@bdmail net

The physical feature, limno-biology, primary productivity, fish yield, species diversity, catch composition,
fishing methods and fisheries management of Kaptai Reservoir in Bangladesh are described.

Wide differences in temperature between surface and bottom water indicating tendency towards thermal
stratification. During monsoon high turbidity occurs as a result of a huge load of suspended silt and other
materials carried by the inflow of hill streams and the suspension of bottom deposits due to heavy rain
and gusty wind action. Great fluctuation of water level is found in the reservoir, the highest level is
found to maintain in November-December (peak period) and low level recorded in April-May (lean
period). The value of pH has been récorded alkaline over the vears, and this value seldom exceeds 9.
Dissolved oxygen content showed congenial values for fish life. Based on the values of total hardness
and total alkalinity this reservoir can be regarded as slightly hard and medium productive, Kaptai Reservoir
can be classified as a mesotrophic based on primary production.

A great shift in species assemblage from the riverine community to a reservoir cormunity has occurred
in the mean time. Many species have disappeared, some dwindling, some stable. The fishery of the
reservoir is multi-species and multi-gear in nature. The gears, now operated in Kaptai Reservoir are
mainly traditional and have a strong resemblance with the gears used for other inland fisheries. There is
no prescribed size of gear with meshes for this fishery. Fishing techniques, which cause damages to fish
population, are identified. No mechanized fishing crafts have vet been introduced in the reservoir except
the carrier boats. Total fish production from the reservoir increased steadily with the increase of matine
derived pelagic clupeids, while production of Ganjetic carps has been declined despite of intensive
stocking program. Among stocked species neither Ganjetic carps nor Chinese carps showed a stocking
success. Accidental introduced Oreochromis niloticus become adapted with this environment, ensuring
adequate recruitment each year. Fish production of the reservoir ranged between 55.0 to 113.0 kg/ha
with an average of 81.0 kg/ha for the last fourteen years.

The management strategies of Kaptai Reservoir basically pertains to the closing of fishing seasons during
breeding period for enhancing fish spawning and most advocated and widely practiced stocking and
recapture technique. Various management options are discussed for sustainable exploitation.



CELLULAR AND ULTRACELLULAR CHANGES OF GILL AND HEPATOPANCREAS IN

POND RAISED Penaeus indicus AND Penaeus semisulcatus
S. Akbari* and H. Khalijy

Vet. Faculty, Shiraz University
Shiraz 71345, IR. Iran
akbar1 @hafez.shirazu. ac.ir

Pond raised Penaeus semisulcatus (P.s) gains lower weight and is
more sensitive to diseases compared to Penaeus indicus (P.1). This study
was designed to compare the cellular and ultracellular changes of the
gill and the hepatopancreas (HP) in five life stages, 1.e zoa, mysis,
juvenile (PL}, adolescent (ADOY) and subadult (SUB) of P.s and P.1.

At light microscopic (LM) level the layers of E cells of P.1
hepatopancreas (HP) were more frequent than P.s after the larval
periods. At LM level, no differences in the gill tissue were found in
the two shrimp. There were correlations between the changes in the
sizes of four stages after zoa period (Fig.1) and most of the electron
microscopic (EM) findings. The thickness of the HP cells in middle
part of lumen (Fig.5), area of their microvilli (Fig.3) and area of the
mitochondria in R cells of HP (Fig.4) showed higher values (P<0.05)

n Pi. Studied cuficle of the target zone in larval stages and gills (Fig.

2) also showed higher value in P.1.

The LM and EM findings of HP showed higher values in the studied
data only in zoa stage of P.s, indicating that P.s is not able to build the
same comparable values as P i, required for appropriate food digestion
and metabolism, resulting comparable size in cultured condition. It
could be revealed that by accessing to active HP and acquiringhumeral
factors and the factors required for synthesis of appropriate cuticle
through it, P.i is more resistant to stressful conditions where the inert
resistance of animals and accommodation to the particular diseases
should be remembered which needs further investigations.
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BACTERIAL DISEASES OF CUITURED CARP IN IRAN
M . Akhlaghi*

Aquatic Animal Health Unit

School of Veterinary Medicine
71345 - 1431 Shiraz, Iran

akhlaghi @hafez.shirazu.ac.ir

Carp production has been developed during last two decade in many places in Iran fighting many diseases
and disorders. During this study from 1998 - 2000, 624 kidney samples from diseased moribund septicemic
fish of different carp species were collected for bacterial culture.

242 common carp (Cyprinus carpio) with sepiicemia due to Aeromonas hydrophila (Ah) in 51%,
Citrobacter freundi (C.f) in 5%, Pseudomonas fluorescens (P1) in 12% and 52% of cases with no known
bacteria were found.

153 silver carp (Hypophthalmichthys molitrix) with septicemia due to A.h (65% ), C.f (22%),.p.f (5.5%)
Edwerdsielle tarda (1.2%) and 6.3% of cases without bacterial isolation.152 grass carp
(Ctenopharyogodon idella) with septicemia due to Ah (68%) A.sobria (5.2 %), PL(11%) and 15.8 % of
cases without bacterial isolation. -

77 big head (Aristichthys nobilis) with sepncemla due toAh (76%) Pf(4.2%), C£ (5. 8%) and 14% of
cultures without bacterial growth.

Similar bacterial species isolated from different species of carp showed =95% chemotaxonomic similarity.
In experimental infection of the isolated bacteria with the same fish species, pathogenicity of the bacteria
was determined,

REVITALIZATION OF THE OYSTER INDUSTRY IN VIRGINIA, USA USING TETRAPLOID
TECHNOLOGY TO INTRODUCE A NEW SPECIES

Standish K. Allen, Jr.

Agquaculture Genetics and Breeding Technology Center
Virginia Institute of Marine Science

Gloucester Point, VA 23062

ska @vims.edu

The oyster industry in the lower portion of the Chesapeake Bay, USA (primarily Virginia waters) is all
but dead. Overfishing, habitat loss and oyster disease have combined to decimate populations of the
native oyster, Crassostrea virginica. Several candidate alternative species have been examined and one
in particular seems to have immense promise, Crassostrea ariakensis — the Suminoe oyster. Suminoe
oyster culture is very localized in Southern China and Southeast Asia and relies solely on wild caught
spat. However, it is amenable to hatchery cultivation and therefore, also, genetic manipulation. Triploids
and tetraploids of the Suminoe oyster have been produced. Triploids are sterile and so far have been used
for field trials to prove the potential of this species. Tetraploids have also been produced and used to
produce spawns of 100% triploids. Itis this latter cross that may allow the introduction of this species —
in sterile, triploid form — to the Chesapeake Bay for aquaculture, thereby helping to revitalize the waning
oyster industry. Small-scale commercial triais have demonstrated the biological and market potential of
this species. This presentation will be accompanied by an analysis of the risks associated with our
sterile, non-native introduction strategy.




FISHERTES AND AGRICULTURAL VALUES OF IRRIGATION RESERVOIRS IN SRILANKA
U. S. Amarasinghe*, C. Nissanka and S. S. De Silva

Department of Zoology,
University of Kelaniya
Kelantya, 11600

Sri Lanka
zoousa@kln.ac.lk

In Sri Lanka, the primary use of lowland reservoirs is irrigation of rice fields. Reservoir fishery is essentially
a recent development after introduction of the exotic cichlid species, Oreochromis mossambicus (Peters)
in 1952 into Srj Lankan freshwaters. As such, reservoir fisheries have to be developed within the constraints
of the primary use of the reservoir resource. However, percentage draw down area (%DDA) of reservoirs,
expressed as the draw down area as a percentage of reservoir area is positively correlated to fish yield.
Water releases to the command areas of reservoirs on the other hand, contribute significantly to agricultural
production. In storage reservoirs where %DDA is relatively low, fish yield can possibly be further increased
through the control of %DDA without conflicting water demand to the command area. “Crop-per-drop”
of water in irrigation reservoirs in terms of value of fish vield (Fig. 1) varies from 3.89% to 24.11% of
that of value of agricultural production (country average Rs. 1.56X10° per million cubic metres of water

releases). This justifies the importance of incorporating fisheries aspects in hydrological management in
irrigation reservoirs.
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Fig. 1. Fisheries value per 1 million cubic meter reservoir draw down and percentage draw down area
(%DDA) in 10 St Lankan reservoirs. ‘



SOME ASPECTS IN EARLY LIFE STAGE OF SAND GOBY, Oxyeleotris marmoratus LARVAE
Thumronk Amornsakun® Wasan Sriwatana and Uraiwan Chamnanwech

Fisheries Technology Program

Department of Technology and Industries
Faculty of Science and Technology

Prince of Songkla University, Pattani Campus
Pattani, Thailand 94000

fimmronk @bunga.pn.psu.ac.th

Larval sand goby were produced by controlled natural spawning. Fertilization eggs incubated in aquarium
tank for hatching. Sampling of the newly-hatched larvae was done at 2-hour intervals, when 20.of them
wete randomly taken and preserved in 10 % buffered formalin solution for later analysis to determine
the time of final yolk absorption. Observation using a microscope revealed that newly hatched larvae
wete 2.39 = 0.12 mm in total length and had large yolk sacs of 55.32 £ 4.85 um? volume. The yolk sacs
were completely absorbed within 82 hr after hatching at a water temperature of 27-30.5 °C.,

Up until full mouth development (start of feeding), 2 hourly samplings of twenty newly hatched larvae
were taken from a aquarium hatching tank for observation of the size of mouth opening. All the larvae
had open mouths about 82 hr after hatching (3.33 £ 0.71 mm TL), with the mouths measuring 484.29 +
72.62 um in mouth height. ,

The start of feeding experiments were carried out using a 15 liter aquariwm (water volume 10 liters)
containing 1000 larvae aged 1.5 days post-hatching (just before the mouth opened). They were fed with
Rotifer at a density of 5-10 ind/ml. Twenty larvae were collected at random from the aquarium at 2-
hourly intervals, preserved in 10% buffered formalin solution, and then dissected to determine the presence
of Rotifer in the digestive tract. Some digestive tracts fixed 80 hr of hatching at water temperatures of
27-30.5 °C, and measured 1048.12 £ 127.34 um in mouth height. The average number of Rotifer in the
digestive tract at the start of feeding was 3.33 individual/larva.



T CELL RECEPTORS AND CO-RECEPTORS GENES OF JAPANESE FLOUNDER
Takashi Aoki*, Bo-Hye Nam, and Ikuo Hirono

Laboratory of Genetics and Biochemistry

Tokyo University of Fisheries

Konan 4-5-7, Minato-ku, Tokyo 108-8477, Japan
aoki @tokyo-u-fish.ac.jp

In mammals T cells can be divided into the subsets by the cell membrane bound proteins, i.e. alpha/beta
T cells and gamma/delta T cells. Further, the alpha/beta T cells are also divided into helper T cell and
killer T cell by different cell surface markers, CD4 and CD8, respectively. However, due to the lack of
anti-T cell monoclonal antibody (mAb) in fish, these T cell subsets, and their immunological participation
have been monitored indirectly and are therefore still only presumptive.

Three kinds of T cell receptor (TCR) chains (alpha, beta,_and delta), one of cytotoxic T cell specific
marker (CDS alplia) and two of distinct CD3 were isolated and identified from Japanese flounder
lenkocytes cDNA library. The cDNAs of TCR alpha, beta, and delta chains were examined for their
variability by sequence analysis, and showed hyper variability on the complimentarity determining region
(CDR) 3. From the study of genomic DNA organization for TCR alpha, beta, and delta, using Bac
genomic DNA clones, it was revealed clearly that the TCR alpha chain genes and delta chain genes are
linked at the same locus; similar with that of human and mouse. The Japanese flounder CD3s had a
CXXCXE moiif and an immunoreceptor tyrosine-based activation motif (ITAM), each of which are
important characteristics of CD3 chains. A phylogenetic tree based on the amino acid sequences confirmed
that the Japanese flounder CD3s are closer to CD3 epsilon than CD3 gamma and CD3 delta. However,
the gene structure of Japanese flounder CD3 is identical to the chicken and Xenopus CD3 gamma/delta
genes and the mammalian CD3 delta gene.

The expression patterns of TCR alpha, beta, and delta and CD8 alpha chains were tested by Northern
blot hybridization or RT-PCR and in situ hybridization (ISH). The result of Northern blotting and RT-
PCR showed that the lymphoid organs (kidney, spleen, and leukocyte cells) and also gill and intestine
which have direct contact with pathogens, highly express mRNA of TCR alpha, beta and delta, CD3
alpha, and CD3 chains. The ISH with four anti-sense RNA probes of the constant region of TCR alpha,
beta and delta, and CD8 alpha showed a different portion of cell hybridized between peripheral blood
leukocytes (PBL) and head kidney leukocytes (HKL), suggesting that dominant T cells differently exist
in PBL and HKL,, this will be fully discussed.



o]

CAPTURE PROCESS OF SET-NET TOWARDS THE FURTHER TECHNICAL INNOVATION
T. Arimoto*, and S. Akiyama

Tokyo University of Fisheries
4-5-7, Konan, Minato-ku
Tokyo 108-8477 Japan
tarimoto @tokyo-u-fish.ac.jp

Set-nets categorized as the passive type of fishing gear are popularly employed in Japan for catching the
migrating species around the coastal area. The most important factors affecting the outcome of fishing
ate the site selection in relation to the migration route, and the design of no-returning devices for cumulating
fish inside the net. The capture process can be separated into five sequences as follows; 1) barrier and
guiding effect of leader net, 2) guiding effect into the net entrance, 3) fish movement inside the court, 4)
entrapping effect into the trap through the slope net, and 5) fish movement inside the trap net. These
processes can be analyzed with acoustic monitoring surveys by the use of a scanning sonar. The
comparative operation can be also employed on the hauling time of day, as well as the repeated interval
hauling and the partial hauling methods. The objective of this research is to obtain a better understanding
of capture process of set-net for further technical improvement of fishing strategy.

Somar surveys can give the whole image of fish movement around and inside the set-net. Fish school
appears near coastal area differing in time of day, depending upon the species. The barrier and guiding
effect of leader net can be illustrated with the image tracking until the entrance area. The fish movement
inside the net can be also monitored with the sonar, as well as the underwater TV. The employment of
these monitoring techniques can explain how the fish inside the court may escape from the entrance, or
how the fish can be reluctant to move through the narrow slope/funnel entrance to the final trap.

The comparative fishing by differing the hauling time can reveal the daily variation of catch according to
species. Through experiments of repeated interval hauling and partial hauling for each part of the gear,
the catch-cumulation performance of the trap can be examined. Fish amount at the end of non-return
device in the final trap can be higher than fish found at the front area such as the fish court or the first
trap. This can explain the possibility of fish escape out of the gear in front of the non-return devices such
as the slope net and funnel entrance. For the purpose to improve species and size selectivity of the set-
net, the selective herding toward the final trap with the partial harvesting in different part of gear will be
the key techniques. In this respect, the herding effect of air bubble curtain was examined with the
comparative fishings by the repeated and partial hauling procedures.
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THE CONDITION OF LARGE RIVERS AND RIVER FISHERIES IN ASIA
Angela H. Arthington

Professor of Freshwater Ecology
Griffith University

Nathan, Brisbane,

Queensland 411 1, Australia
a.arthington @mailbox.gu.edu.au

Large rivers and river fisheries the world over are under pressure from catchment land-use change, river
corridor engineering, inter-basin transfers of water, the regulation of river flows by dams and weirs, loss

of connectivity between rivers, their floodplains, estuaries and coastal waters, wate{r pollution, over-
fishing, and the introduction of exotic species.

This paper will present an overview of the known and potential impacts of these pressures on the ecology
and fisheries of Asian rivers. The hydrography of Asia is dominated by a series of large rivers radiating
from the Tibetan plateau, These rivers are all prone to heavy flooding and this has led to major efforts to
control flooding and to harness river flows for irrigated agriculture, navigation, hydro-power development
and urban water supply. Catastrophic floods still occur despite major river corridor engineering works.
The effects of such works and of river regulation in the broadest sense are loss of biodiversity, ecosystem
services and fisheries potential. ‘

The paper will highlight the need for river rehabilitation, especially the restoration of more natural
patterns of river flows, and outline some examples of programs and activities underway in Asia and
elsewhere which are designed to to reduce human pressures on rivers and restore more of their natural
characteristics and fisheries potential. '
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FATTY ACID COMPOSITION OF WHOLE BODY TN DIFFERENT SIZE GROUPS OF RED

CLAW CRAYFISH (Cherax quadricarinatus)

Ladan Asgari*, Che Roos Saad, Abdul Razak Alimen, Mohd Salleh Kamarudin,

Abdolsamad Jahangard

Institute Bioscience
Universiti Putra Malaysia
43400 UPM Serdang
Selangor, Malaysia
asgarit9 @ yahoo.com

Red claw crayfish Cherax guadricarinatus has been considered
as a high value aquaculture species due to its large size, ease
of culture, high value and good market. In spite of its
importance, little research has been conducted on its nutritional
requirerments especialfy lipid composition and metabolist., This
study was carried out to analyse the fatty acid profiles of whole
body of red claw crayfish in different size groups i.e. newly
hatched juvenile, juvenile {0.5-1 g), pre adult (10-14 g) and
aduit (40-60 g).

The whole body fatty acid composition of red claw crayfish of
different sizes was generally similar with possible exception
of some miner differences. The major fatty acids among
different size group of red claw crayfish were olieic/vaccenic
(18:2), palmetic(16:0}), lincleic(18:20-6), palmitoleic(16:1n-7)
and EPA(20:50-3). Polyunsaturated fatty acids were dominated
by n-6 series. Highest n-3 polyunsaturated fatty acids series
were recorded in juvenile stage, but were not significantly
different among the other size groups. The fatty acid profile of
whole body of the C. quadricarinatus in different size groups
can be considered as a reflection of what is required for the
growth and development in different life stages. These major
fatty acids, appear to be required in larger quantities than other
fatty acids.

.0

{16-14 )

Differsm Aroupe of Crayfieh

Changes in n-3 PUFA and 0-3/
n-6 ratics of different size
groups of red claw crayfish C.
quadricarinatus.
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SOCIOECONOMIC ANALYSIS OF THE MARINE FISHING INDUSTRY IN ILOCOS NORTE,
PHILIPPINES

F. B. Asia*, E. C. Pascua and V. O Grande

Mariano Marcos State University
College of Fisheries

Currimao 2903

Tlocos Norte, Philippines
rddirectorate @hotmail.com

The study documented and evaluated the various fishing gears and practices of the fishermen in the
coastal towns of Tlocos Norte. Tt described the characteristics of the most commeon fishing gears and
practices used and determined their ranking and relative popularity among respondents, the level of fish
productiori per fishing gear and their profitability. The study also assessed the socioeconomic
characteristics of the fishermen and other related factors that affect fishery management and the over-
exploitation of fishery resources.

Results showed that the bottom set gill net was the most popular fishing gear used by the respondents.
Generally, the drift gill net, tuna drift gill net and the beach seine posted the highest mean catches among
the fishing gears nsed but the bottom set gill net and spear gun were the most profitable. All the fishing
gears and practices evaluated were found to be profitable.

On the socioeconomic characteristics, the results revealed that the respondents were at their prime years
of life and had enough fishing experiences however, with low educational attainment. Further, the
respondents had an average household size of 4.82 person, which is common to most coastal communities
in the province and in the country. Results also revealed that income derived from fishing is not enough
to meet the basic needs of the respondents’ families, however, this was supplemented with other means
of livelihood. Most of the respondents were constrained with capital investment for the fishing activities.
Majority of the respondents was found to be self-sufficient in their living condition with only a few on
the subsistence and survival levels. Social participation and risk-taking attitude among the respondents
were quite low. Decision-making on daily activities involved mostly the husband and wife, Further,
only a few of the respondents received technical assistance from government and other institutions.

Income derived from fishing is significantly correlated (p < 0.001) with capital investment which means
that the higher the investment for fishing equipment, fishing gears and other fishing paraphernalia, the
higher the fishing income. On the other hand, non-fishing income is significantly correlated with both
household size (p < 0.001) and the number of dependents (p < 0.001}. It was observed that most of the
fishing households with higher household size and dependents had their household members gainfully
employed locally or abroad thus contributing a lot to their family income.

Problems related to fishing activities such as illegal fishing practices, declining catch, Jack of technical,
financial and credit assistance, among others were identified.
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ALTERNATIVE LIVELTHOODS IN A COASTAL VILLAGE

Rosario H. Asong*, Ma. Luisa Mabunay, Diana Aure, Ebonia Seraspe, Rhoda Braganza,
Diana Edna Corda

University of the Philippines in the Visayas
Toile City, Philippines 5000
upvgdp@skyinet.net

A gendered case study of landless and low income dwellers in a coastal community whose lives depend
not only on fishing but a variety of income-generating activities {o sustain their Hving. The study aimed
to look into the possibitities of how a group of people living in a coastal environment does not necessarily
have to depend on fishing as the only source of living. It also looks into the gender division of labor
manifested in household, income-generating and community activities. Results showed that men and
women indulge in various income-generating occupations which are either predominantly male or female.
The men are into the following: wage (as pump-boat operators or crew, carpenters, or salary employment,
poultry and swine-raising, buying and selling livestock, selling agriculturat products in the public market
and operating neighborhood convenience stalls, driving tricycle serving as porters, furniture-makers,
coco lumber cutters, noodle processors, charcoal-makers, fuel-wood vendors, livestock-raisers and fishers
using indigenous and manual methods.

Most of the women have no major source of income; however, a few earn salaries as teachers, income
as sari-sari storekeepers, food, vegetable and herbat vendors. Others engage in nipa and coconut thatching,
dressmaking, cosmetology, laundry and stuffed-toy making, all year round. Lantern production is done
during the Christmas season.

In fishing, the men usually produce more catch from the shore and offshore as well as in fishponds.
Women and children, on the other hand, are into foraging for shells and some fishing from the fishponds.

The study also revealed that gender issues which interlock with other issues infiuence the attainment of
the goal of sustainable and equitable development.
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BIOLOGY AND MANAGEMENT OF THE SNAIL , A PEST IN MILKFISH PONDS

T. Bagarinao

SEAFDEC Aquaculture Department
5021 Tigbauan

Noilo, Philippines

dorish @aqd.seafdec.org.ph

Pesticide use in agriculture and aguaculture ts a major source of pollution of coastal waters and a major
cause of concern for long-term human health and environmental integrity. The triphenyltin (TPT)
pesticides Aquatin and Brestan have been used since the 1970s against the snail Cerithidea cingulata,
long considered a pest in brackishwater ponds in the Philippines because they compete with milkfish for
food and growing space. TPT is also toxic to other invertebrates, fishes, algae, bacteria, and people, and
high TPT residues occur in sea foods including milkfish. Thus, control of snails in milkfish ponds should
be shifted from reliance on TPT to an integrated pest management (IPM) strategy. To formulate a
responsible IPM, studies were conducted on C. cingulata in ponds and mangroves and the available data
were synthesized with the relevant information from the literature. The deposit-feeding C. cingulata isa
native resident of mangrove areas and becomes a problem in mangrove-derived ponds where the lack of
competitors and predators results in ‘ecological release’ and population explosion. Snail densities range
1-470 m? in the mangroves and 100-5000 m? in ponds. All stages of the snail life cycle are found in
ponds: eggs strings laid on the sediment and algal mat, veligers in the water column, and juveniles and
adults 2-40 mm in shell length. Snails 25 mm long and 8 mm wide weigh 1 9 on average, with 150 mg
flesh. Snails mature at 20 mm long and reproduce the whole year with a peak in Mar-Sep at water
temperatures of 24-36°C. Enriched sediments and stagnant water in ponds allow fast growth and
reproduction, low dispersal, and high recruitment of snails. Snails tolerate hypoxia and adverse conditions,
but are killed within a week by sun-drying or by salinities of 48-70%o0 and within 3 d by ammonium
phosphate at 109 I' or by urea at 5 917,

IPM is the appropriate and environment-friendly solution to pest problems, but it is not readily accepted
by farmers. IPM of snails requires changes in farmer mindsets and farm practices and management. Fish
farmers must think green and produce organic, and they must internalize the lesson that use of pesticides
in the long run hurts consumers and damages the farm environment. Given the worldwide trend towards
organic products, green productivity, and eco labeling, the milkfish industry should stop using pesticides
now, make the entire production process clean and efficient, and market milkfish as a health food and a
certified ‘green’ product. The pond snails must be viewed as a resource, a pond product from which
some income can be made. In some ponds, the weight of snails may equal the weight of the fish harvested
over the year. For example, at an average adult size of 25 mm and 1 9 and a density of 1000 m?, the
standing biomass of C. cingulata in ponds could be 10 mt ha'* (or 1.5 mt of snail flesh), on top of the
milkfish crop and without any added input. Harvest of snails for shell craft, lime-making, and other
enterprises effectively removes the spawning population. Complete draining and sun-drying of ponds
after harvest kills the adult snails and the egg strings on the bottom. Sundrying used to be a common
practice, but farmers now want more crops in one year, reduce or skip the sun-drying phase, use feeds,
and have more snails. Ponds that could not be completely drained retain snails in puddies — these snails
may be killed by the usual nitrogen fertilizers and lime applied during pond preparation. Water input
may be timed with periods of low veliger counts in the supply water. Where available and cost-effective,
botanical molluscicides may be used — an equivalent nicotine concentration of about 24 kg ha* kills
nearly all snails after 3 d, but not juvenile milkfish after 7 d. Compatible fishes and crabs may be stocked
with milkfish to eat the snails, egg strings, or veligers, then harvested for additional income. These IPM
recommendations must be verified at research stations and private milkfish farms since human health
and safety are at stake.
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THE DECLINE OF NATIVE FISHES AND FISHERIES AND THE RISE OF AQUACULTURE
IN LAKES AND RIVERS IN THE PHILIPPINES

T. Bagarinao
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lloilo, Philippines

dorisb @aqd.seafdec.org.ph or dorish @skyinet.net

Philippine lakes and rivers are poor in primary freshwater fishes because of the limited and temporary
connection with the Asian mainland through land bridges between Bomeo, Tawitawi, Sulu, Basilan,
Mindanao, Balabac, Palawan, Busuanga, and Mindoro, in which islands 28 native catp species were
once recorded. The country’s lakes and rivers instead have secondary freshwater fishes such as gobies,
migratory marine fishes such as milkfish, and some snails, clams, and prawns. Fish biodiversity bas
been reduced by overfishing and the establishment of exotic fishes; many species described by Seale,
Herre, and Filipino ichthyologists in the 191040s have not been recorded recently . The Laguna de Bay
fishery in the early 1960s was largely dependent on the ayungin Therapon plumbeus, biyang puti
Glossogobius giurus, and the kanduli Anus manilensis tbat together comprised 3% of the annual 83,
000 mt; another 12,000 mt came from shrimps and 245,000 mt from snails. Fishing and snail-dredging
were so intense that catches declined and the whole lake fishery collapsed around 1970. After the collapse,
the primary production of the lake increased and milkfish and tilapia farming was established. Lake
Lanaoc was famous for its species flock of 18 endermic carps, but these are now extinct, except 23 species.
In 1963, these carps made up 981 mt of the fishery, other native fishes 269 mt, shrimps and snails 257
mt, and introduced fishes 479 mt. Twenty years later, endentic carps made up only 92 mt, native fishes
141 mt, shrimps and snails 164 mt, and introduced fishes 312 mt. The kadurog G. giurus, probably
stocked in the lake with milkfish larvae in 1955, proliferated in the 1960s and apparently drove the
endemic carps to extinction. The katolong Hypseleotris agilis was first seen in the lake in 1977 and has
since outcompeted the kadurog and now makes up most of the fishery. In L.akes Taal and Naujan, migratory
marine fishes supported large fisheries by fish corrals set across the outlets, but the catch along Pansipit
River has fallen since the tum of the century and that in Butas River fell from 62 mt in 1977 to 17 mtin
1983. Catches of the endemic sardine Harengula tawilis in Lake Taal fluctuated between 4,400 mt in
1983 to 11,300 mt in 1990 and 1,400 mt in 1994. The tilapias Oreochromis spp. farmed in Lake Taal and
stocked in Lake Naujan now make up the majority of the lakes’ fish production. In Lakes Buhi and Bato,
the endernic sinarapa Mistichthys luzonensis almost disappeared due to fine-net fishing and tilapia stocking;
. catches have been 50-90 mt in 1983-93 but zero in 1994.
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EVALUATION OF PROTEIN QUALITY OF VARIOUS INGREDIENTS BY PROTEIN
EFFICIENCY RATIO AND PROTEIN DIGESTIBILITY IN KOREAN ROCKFISH Sebastes
schlegeli (Hilgendorf)

Sungchul C. Bai~"and Se-Min Choi
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Pukyong National University

599-1, Daeyeon 3-dong, Nam-Gu

Pusan, 608-737, Republic of Korea
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Studies were conducted to confirm effectiveness of protein efficiency ratio (PER) as a way to evaluate
protein quality of various ingredients in Korean rockfish, Sebastes schlegeli.

In the first experiment, a 6-week feeding trial was conducted in recirculating system to compare the
relationship between PER and apparent protein digestibility (APD) of 5 ingredients including fish meal
analog (BATFA-M™), white Fish meal (WFM), Korean rockfish muscle (RM), soybean meal (SM), and
com gluten meal (CGM) in juvenile Korean rockfish, Sebastes schiegeli. Test diets were prepared by
mixing basal diet with one of the test ingredients at the ratio of 7 to 3. APD is determined by the chromic
oxide (Cr,0,) method. After 6 weeks of the feeding trzal, APD of RM, WFM, CGM, SM and BATFA-
M™ were 92.6, 87.5,79.1, 76.2 and 70.6. Protein efficiency ratio {PER) ranked with RM > WEM, BD
>BATFA-M™, CGM and SM (P<0.05). PER was positively correlated with APD (r=0.82, P<0.05).

In the second experiment, a 6-week feeding trial was conducted in a flow through systern to compare the
relationship between PER and APD of 5 ingredients including meat and bone meal (MBM), leather meal
(LM), blood meal (BM), poultry by product (PBP) or squid liver powder (SLP) in juvenile Korean
rockfish, Sebastes schlegeli with the same initial weight as the first experiment. Test diets were prepared
as the same method described in the first experiment. APD is determined by the chromic oxide {Cr,O,)
method. APD of SLP, LM, MBM, BM and PBP were 87.4, 72.2, 63.5, 58.8 and 41.9. PER ranked with
SLP>BD > LM, MBM > BM > PBP (P<0.05). PER was positively correlated with APD (#*=0.89, P<0.
05). With the consideration of two experiments conducted in different environment, PER was also
positively correlated with APD (#?=0.83, P<0.05).

Based on these results, we propose that PER could predict APD indirectly in Korean rockfish, and is also

one of important parameters in protein quality studies as well as APD.
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Worldwide, freshwater and marine animals and plants are cultivated for production of food and other
products used by humans (processes termed production aquaculture [freshwater] and mariculture
[marine}). Freshwater and marine animals are also cultivated for the supplementation of depleted natural
populations of aguatic organisms (a process termed hatchery-based stock enhancement, or stock
supplementation, or stock restoration). In this paper, we deal with all of these types of aquaculture.
Thus, our definition of the term “aquaculture” (a term within which we include freshwater aquaculture,
mariculture, and hypersaline aguaculture), in its broadest sense, includes anything grown under cultivation
in water for any reason.

The products of aquaculture are highly diverse and include food for humans, food for other species, fine
chemicals, pharmaceuticals, veterinary chemicals, agrichemicals, biomass, or other products. The
processes possible through aquaculture are also significant, for example bioremediation (such as removal
of CO, or other pollutants from water by aquatic organisms), and experimentation with the design of
pond, cage, or net systems. Through aquaculture, many human services are performed and many
aquaculture activities interact with other human activities. For example, aquaculture may influence
traditional methods of capture or harvest of aquatic foods and other products, and thus influence
communities and their culture.

In the past 10 yeats, global production of farmed fish and invertebrates (principally shellfish) has more
than doubled in both weight and value, and one-quarter of the fish and invertebrates consumed by humans
worldwide is derived from aquacultured organisms. As fisheries based on wild populations continue to
decline and as the growing human population searches for efficient and reliable ways to produce affordable,
high-quality food products, the prospect for continued and accelerated increase in aquaculture-for-food
activities is high.

The beneficial impacts associated with aquaculture are obvious. They include the production of food
and other new and established essential products for a growing world population, for the development of
new industries and the creation of additional employment opportunities {often in rural areas), for the
maintenance of sufficient numbers of fish in nature to provide food and recreational activity for the
world’s people, and for reduction of fishing pressure on wild stocks.

However, there is the potential for negative impacts on oceanic and coastal areas - such as damage
through destruction or modification of habitats; overuse of ground or surface water, decline in water

quality due to pollution through disposal of wastes (both solid and liquid); dectine in fish stocks through

harvest of wild fish to feed cultivated fish; disruption of species food webs and ecosystems processes
through accidental or purposeful introduction of nonindigenous cultured species and also, thereby, their
patasites and pathogens; and losses in biodiversity that may occur through purposeful or inadvertent
releases of introduced or genetically altered species and genotypes and their interbresding with native
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Fisheries, both recreational and professional, have the potential to affect the environmental well-being
of the natural and of the human modified environment. That statement is relevant to all the coastal
countries of the world, and more and more countries are seeking management practices to allow access
to the fisheries resources by today’s generation, while not prejudicing the opportunities of future
generations to enjoy the same access. Those words are essentially a basic premise of tbe concept of
ecologically sustainable development, and fisheries could be a significant issue in the “Rio+10” conference
to be held in South Africa in 2002. This paper deais principally with the practices of fisheries management
in Queensland, Australia, a State which has a coastline in excess of 7,500km in length, and extending
from sub-tropical to tropical conditions. The natural conditions are comparable with those of many
countries in the Indian Ocean/Asia /Pacific Ocean region. Much of the coastline is sparsely populated by
humans, and portions of the coast are adjacent to and or contiguous with World Heritage areas such as
the Great Barrier Reef, the Great Sandy Region (Fraser Island) and the Wet Tropics Rainforest Area. The
World Heritage listings require that those areas be managed to maintain the World Heritage status, and
the World Heritage status also means that Commonwealth/Federal Government legislation applies in
such areas. Additionally, the State of Queensland is committed to achieving progress towards ecologically
sustainable development and the Fisheries legislation for the State addresses that challenge. The
Queensland Government has introduced the concept of “Community” led Advisory Committees for
different areas or zones of the State, (the Zonal Advisory Committees or ZACs) and expertise-based
Management Advisory Comimittees (or MACs) for different fisheries, to assist in the process of Fisheries
management. The paper describes the system that has been in place for the past several years and discusses
the changes currently being considered to further improve the sustainable access to fisheries.
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QUALITATIVE AND QUANTITATIVE ANALYSIS OF FISH AND PRAWN MAINTAINED AT
DIFFERENT TEMPERATURES
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The present study was conducted at the Zoology Laboratory during period of September to November
2000 to evaluate how time and temperature affect the shelllife of fish (T¥lapia sp.) and Prawn (Penaeus
monodon). Changes in the quality of the fish and prawn were determined by microbiological analysis.

Special emphasis was given to determine the maximum period that both fish and prawn could be held
refrigerated at 0°C , 4°C and room temperature {28°C) before losing those characteristics typically
associated with premium quality.

Statistical analysis for microbiological studies indicated that the bacterial load increase significantly
with time (P<0.005). The initial load of bacterial population increases by three times after 72 hours of
storage at room temperature. Studies showed that the storage to freezing point has a potential effect on
lowering the microbial population in fish and prawn. Shelllife and quality acceptability could be extended
by preserving them at 0°C and 4°C. :

Based on the studies it is obvious that gutting before refrigeration also affect the spoilage fish and prawn.
From the statistical record it is clear that there was a significant difference (P<0.05) in the spoilage
pattern of gutted and gutless sample of fish and prawn. Spoilage rate was more rapid in gutted sample
that the gutless sample. ‘

Overall the subjective quality of both fish and prawn held at 0°C and 4°C remained premium grade for -

25 days.



HISTOPATHOLOGICAL SCREENING OF THE TISSUES OF THE FISH AND SHELLFISH
HARVESTED FROM THE VALAICHENNAI AND MORGOTTANCHENNAI LAGOON, SRI
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Degradation of the marine environment through industrial, municipal, eutrophication, and human
encroachment on the coastal habitats is a significant concern about the health of finfish and shellfish.
Aquatic animals particularly fin fish could serve as biological indicators for environmental degradation
and pollutants in coastal habitats.

Histopathological screening of tissues of fish and shellfish that were harvested from both lagoons was
carried out at the Zoology Laboratory. Tissues such as gill, liver, kidney muscle and heart dissected out
from the randomly selected fish have been undergone for histopathological screening using standard
procedure. The results indicate that gills have been affected by the benign or proliferative disease
characterized by cysts in the branchial epithelia of the host. Significant number of cysts on the secondary
lamella (p<0.005) and extensive necrosis, stoughing of epithelial cells and melanin infiltration were
quite obvious pathological symptoms due to proliferative cyst formation on the gills. The caudal fin rot
and gill rot were found 5 % of the Tilapia sp. collected from the Moragottan chennai lagoon.

The fish which showed the anemic gills, discolouration of lamella and excess mucus secretion consists
of significant level of cysts where the liver pathology indicated lipid degenerative hepatic tissues, fatty
infiltration, quite amount of liposiridin deposition and focal necrosis.

Among parasites, copepods and leech were common. Ecological parameters such as salinity, dissolved
oxygen conceniration and temperature were also measured. Significantly low level of dissolved oxygen
concentration was measured the area where the fish were collected for the histopathological screening.
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Sri Lanka, an island, consists of 1760 km of coast line and continental shelf. In the Eastern Coastal Line,
three different fish landing centers were considered in this survey. They were Koralaipattu East and
West and Manmunnai North divisions.

The type of gear, catch/unit of effort, total harvest/month, number of fishermen involved in a gear use,
total harvest/gear/month, species composition and social and management problems were surveyed.

The common gears were gill net, beach seine, hook and line and pole and line in three coastal region.
Among all gears, 55.97 % of fishermen were using beach seine, total harvest/week was 1200 kg and
catch/unit of effort was 250 kg, whereas 20.9% of fisherman were using gill net and total harvest /month
was 840kg and catch /unit of effort was 70kg. Species composition was varied in three different region
with the month. 85% of fishermen in Koralipattu West (Thalawai and Sawukaddy) were living in under
poverty although very good marketable varieties were caught in this region. Lack of transport in this
region was made the fish harvested not marketablie in this region.

The women contribution in the fishing industry were considerably noted in these regions. They mainly
invoived mending the nets, and rural marketing.
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WORKING WIVES IN PHILIPPINE COASTAL FISHERIES
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The decision to work is ultimately a decision on how to spend time; the choice being based on a comparison
of the gains derived from market opportunities and the benefits of staying at home. Once in the labor
force, the labor supply decision (that, is, the number of hours per time period) is influenced by various
demographic, economic, and socio-psychological factors. Along this framework this paper secks to
determine the significant predictors of married women'slabor supply behavior. This is further an attempt
to identify potential entry variables in aid of legislation and policy formulation that will address gender
issues. Focus is on married women in Philippine coastal fisheries.

With the onset of the market economy, the home and the workplace started to be separated. The workplace
was located farther and farther away from home, and a system of labor power in exchange for wages
emerged. The household, as a unit of production and consumption, underwent profound changes, one of
which on the political economy of gender. '

The rural fishing sector in the Philippines, however, did not change as significantly as its urban
manufacturing/ service sector counterparts. Traditional methods. of fishing require much physical effort
which the men . . . ?
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Y. Basavaraju®, (G,C, Mair, D.J, Penman, S A.S, Ahmad, H.M. Mohan -Kumar,
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Common carp, an introduced species to India, has become an integral part of aquaculture and, along
with Indian major carps, forms the mainstay of inland fish culture and enhanced fisheries in Kamataka
state. The species has a number of major advantages for culture and many hatcheries now produce large
guantities of common carp seed to make up production targets, due to its ease of breeding. Common carp
currently now represents 43% of seed stocked by the Department of Fisheries and 35% of total aquaculture
production in the state.

However, a problem with this local strain of common carp first introduced in the 1950’s is that it exhibits
precocious sexual maturation and unwanted reproduction suppressing growth rate and decreasing the
harvested yield of marketable fish. There are a nuzmber of approaches to overcome this problem that
have been evaluated in recent years. Direct hormone treatment for induction of sex reversal or sterility
may seem to offer a solution for the precocions maturation but lack of acceptance of the direct hormone
treated fish by the consumer is a major disadvantage. In this paper we evalnate the approach of indirect
production of monosex fish through combining hormonal sex reversal and progeny testing.

A number of androgens including 17 o methyltestosterone (MT), methyl di-hydro testosterone (MDHT)
and androstenedione (AN) were evalnated. Experiments were conducted on fry of different age and size
groups using these hormones. Food containing the hormone was fed ad-/ibifum for a period of 40 or 50
days to fry of different size and age (40, 50 and 60 days post hatch) classes in a series of experiments.
MT treatments at 100 mg kg! vielded only partial sex reversals (61% and 77% male). MDHT treatments
at 50 or 100 mg mg.kg' feed could induce complete masculinization (100%) in smaller 30-day-old
common carp under experimental conditions although results were not consistent between experiments.
Oral administration of androstenedione produce >90% males at a dose of 100 mg kg and this may be
the most promising androgen. These results are discussed in the context of the development of a breeding
programme for the production of all females common carp which may produce superior growth rates
compared to mixed sex populations.

Figure 1: Model illustrating breeding programme for the production of all-female common carp
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This study deals with the determination of the suitability of animal and plant profein sources in the diet
of abalone, Haliotis asining. :

Juvenile abalone with mean initial weight and shell length of 0.6940.04g and 11.440.35mm, respectively
were fed practical diets, for 90 days at 28-31°C. The practical diets contained 27% protein coming from
combination of various sources such as fish meal (FM), shrimp meal (SM), defatted soybean meal (DSM),
and Spirulina sp. (SP). A formulated diet (diet 1) used and tested to give good growth in a previous
experiment was slightly modified and served as the control. The diets were fed to abalone at 2-5% body
weight once daily at 1600h for biological evaluation in terms of weight gain (WG), increase in shell
length (SL), specific growth rate (SGR), and feed conversion ratio (FCR).

Results showed that after 90-day feeding, highest weight gain (WG:366%) was obtained with abalone
fed the control diet with protein sources coming from combination of FM, SM, and DSM. This value
was however, not significantly different (P<0.05) from those fed diets 4 and 2 with protein sources
coming from FM, SM, SP and FM, DSM, respectively. Abalone fed diet 3 which used both plant protein
sources, DSM and SP showed significantly lower WG (141.2%) at P<0.05 compared to other treatments.
Survival was generally high ranging from 85-100% for all treatments. The same trend was observed for
the SGR and FCR of the abalone fed the various diets. Amino acid profile of the 3 diets (diets 1, 2, 4)
more or less simulated that of the abalone meat which could have been a contributing factor to the higher
growth rate of abalone fed these diets. Diet 3, which contained only plant protein sources showed relatively
lower methionine values compared with the abalone tissue muscle.

Although abalone is considered a herbivorous animal, results of this study will show that a combination
of plant and animal protein sources for incorporation in their diet is still necessary to attain faster growth
rate.
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The integrated municipai council (IMC) has been established by local government units {LGUs) in the
Philippines to protect and manage their coastal resources. These councils, usually composed of several
municipalities, can be found in bays e.g. Banate Bay and Batan Bay, in areas with long contiguous
coastline e.g. Northern Hoilo and big islands e.g Guimaras. The institution of IMCs has legal suppott in
the laws recently passed in the Philippines such as the Local Government Code of 1991 and the Fisheries
Code of 1998. There is an advantage in having an IMC because several municipalities can pool their
meager resources in protecting their fishery resources. The IMC will also eliminate boundary disputes
among municipalities because their mumclpal waters are combined together and treated as a single
management unit.

The Banate Bay Resource Management Council (BBRMC), an inter-L.GU collaboration among
municipalities of Anilao, Banate and Barotac Nuevo, is considered a success story in the establishment
of an IMC which was validated when it won the national Pook Galing Award. This award, a project of
the national government and the private sector, is given to programs by LGUs that are characterized by
innovations and excellence in local governance. Some of the notable achievements of BBRMC are
increased awareness and empowerment of the fisherfolk of Banate Bay, improved enforcement of fishery
laws and provision of alternative livelihood. The Council conducted information campaigns about their
programs and helped organize the sustenance fisherfolk into associations or cooperatives. Interviews
made with these fisherfolk showed their awareness for the need to protect their bay and by becoming
deputized fish wardens, they felt they are now able to control illegal fishing activities in their area.
BBRMC was able to implement an integrated zoning plan, which resulted in the regulation of activities
and better management of Banate Bay. A municipal task force, the Bantay Dagat, was organized to
patrol and conduct surveillance, which ensured the proper implementation of the fishery ordinances in
the bay. The Council was able to coordinate with the numerous government agencies, which provided
capital and technical know-how for the establishment of livelihood opportunities for the fisherfolk of
Banate Bay.

The success of BBRMC can be attributed to effective leadership, support of the fisherfolk and multi-
sectoral partnership. The Council was established through the initiatives of the three mayors with the
aim to protect and better manage Banate Bay. These mayors provided funds and detailed personnel to
BBRMC and saw to it that decisions made by the Council are fully implemented in their municipalities.
The Council had a dedicated Executive Director and staff, which continued their work even if their
salaries were delayed for several months. It had the support of the fisherfolk of the bay because they
were involved in the planning and implementation of the projects and they were made to understand that
the Council belongs to them and not to any polttician in the area. The Council collaborated with national
government agencies, non-govemment organizations, people organizations and the private sector in the
implementation of its projects in the bay.

BBRMC had become a sustainable institution for the management of Banate Bay and had survived the
changes in political leadership of the municipalities in the bay. It has also become a model for inter-
LGU cooperation, which are now being established on nearby provinces of Aklan, Capiz and Negros
Occidental. '
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Newly-hatched zoea larvae of Scylla olivacea were individually reared in 100 ml circular plastic containers.
They were fed with a combination diet of Brachionus (40 ind/ml) and newly-hatched Artemia nauplii (3-
10 ind/ml). When they have reached megalopa stage, larvae were fed 3-5 day old Artemia and reared m
1.5 L containers. Daily ingestion was monjtored before molt, in-between molt and after molt to the next
larval stage. The larval stages where ingestion was monitored include Z1, 72, Z3, Z4, Z5 and megalopa.
The experiment was terminated when megalopae have metamorphosed to crablet stage.

Results showed an increasing pattern of ingestion on Arfemia nauplii within the period prior to
metamorphosis to the next stage. This was demonstrated in Z1, 72, 74 and Z5 stages butnot at Z3 stage
where ingestion remained constantly high. The number of Artemia ingested was also increasing as the
larvae grow. This could be attributed to the change in the feeding behavior of the larvae. In early stages,
they are passive feeders but as they grow, they could already pursue prey actively. The peak in Artemia
ingestion was demonstrated in Z5 stage. This high ingestion on Artemia at Z5 stage was probably for the
larvae to store more nutrients in preparation for metamorphosis to the megalopa stage. However, when
the larvae were at the megalopa stage, although ingestion was higher compared with that in zoeal
stages, the trend was decreasing prior to molting to the crablet stage. Perhaps at this stage, the Artemia
nauphii as prey are already too small for the megalopa to grasp with their pincers.

Ingestion on Brachionus was increasing in the early zoeal stages (21, Z2) prior to molting to the next
larval stage but a decreasing trend was observed in later stages (23, Z4). This suggests that although
mud crab larvae preyed on both food types, Brachionus was preferred in the early stages (Z1 and Z2)
but in later stages (Z3, Z4 and Z5) preference for Arfemia nauplii was demonstrated. At Z5 stage, there
was decreasing ingestion on Brachionus but increasing on Artemia nauplii, R
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In Bangladesh women have proved to be competent in adopting aquaculture technologies, although their
role in aquaculture growth has not been adequately recognized and remain either untouched or inadequately
addressed. To ensure sustainability in aquaculture it is necessary to understand related issues and develop
gender sensitive interventions.

The participation of women in different aspects of daily life is strongly affected by social, cultural and
religious norms such as seclusion, segregation and the veiling of women in public. These restrictions
and gender division of labour created the norm of segregated and protected role for women and constrained
women'’s mobilify and participation in work outside home. Under these circumstances, women could
not n involve themselves in traditional aquaculture. But considering their potentials in different
development activities, later on some organizations have taken special attempts to ensure their active
participation in Aquaculture, which is bringing satisfactory effects in the path of Women society.
Experience shows that now they are active caretakers of fish in homestead ponds, nurseries and cages or
even in rice fields. Nevertheless, the ability and potential of women in contributing to the national
economy in fisheries sectors are now well recognized.

Caritas Bangladesh has organized a total of 18,269 beneficiaries under its Aquaculture Program during
1998-2000, out of which §,603 were women (47%}. It has been observed that necessary capacity building
support followed by some special provisions to overcome socio-cultural taboos have been successful in
getting women involved in aquaculture. This paper reports the general status of women in fisheries, their
potential in Bangladesh and the experience of gender sensitive initiatives of Caritas Bangiadesh.
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The goal of this study was to evaluate feeding strategies that could be used to reduce tilapia grow-out
costs. Growth, yield, and survival of tilapia fed daily were compared at 100 and 67% of experimentally-
determined satiation. Analysis of growth performance parameters demonstrated that the reduction of
rations to 67% of satiation had no effect on growth, or yield, suggesting that this approach may be useful
to farmers wishing to reduce costs without compromising sales (Tables 1 & 2, Figure 1).

Table 1. Mean values + standard deviation of on-farm growth performance of Nile tilapia at 100% and
67% satiation levels.

Performance 100% 67%
Initial Mean Weight (g fish™) 0.05 0.05
Final Mean Weight (g fish®) 149 £ 45 154126
Mean Daily Weight Gain (g fish'*d™") 1.70£1.0 1.76 £0.87
Gross Yield (kg pond™) 202+ 116 211 +£104
Extrapolated Gross Fish Yield (kg ha'l) 3,135+1,149 3,576+ 1,258 .
Survival (%) 57+22 65 +£20

Table 2. Cost and return of tilapia production per hectare using 100% and 67% satiation (in US$).

Ttem 100% 67%
Gross return 3,919 4,470
Cost
Tilapia fingerlings 420 420
Fertilizers 150 148
Feeds 2,349 1,950
Net Retum 1,000 1,952
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T
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Figure 1. Mean body weight of Nile tilapia fed at 100% and 67% satiation.
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The environmental sustainability of aquaculture in general and shrimyp farming in particular has received
increasing attention in recent years. Discharge of nutrient rich effluent from intensive culture systems
can contribute to eutrophication of receiving waters potenitially impacting both natural biota and local
culture operations. Technical innovations have focused on reducing effluent volume and on discharge
treatment. A growing volume of scientific research and industry experience confirms that water exchange
may be reduced or eliminated. The pond microbial community plays a major role in pond dissolved
oxygen dynamics, natural food availability and nutrient recycling rates, Based on an improved
understanding of pond microbial ecology, techniques are emerging for community manipulation through
supplementation of limiting nutrients, selective habitat expansion, and culture additions. With appropriate
aeration rates and optimal pond carbon to nitrogen tatios, bacterial biomass may provide efficient, nontoxic
decomposition of waste, reducing total nutrient discharge while improving natural productivity in the
pond. Technologies for treatment of effluents include sedimentation, and mechanical and biclogical
filtration, Efficiency and cost effectiveness of treatment can be improved through the reduction of exchange
volumes and emphasis on drain harvest effluent. Infectious disease remains one of the most important
risks constraining marine shrimp culture worldwide. Recent studies have demonstrated very high
production rates in biosecure systems designed for and managed without water exchange and incorporating
water reuse between crops, improving the outlook for controlling disease risks. Further research along
these lines will improve the cutlook for more profitable and sustainable production technologies.
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Marine fishery reserves in southern Guimaras, Central Philippines include the Taklong Island National
Marine Reserve and the Toyo Reef Marine Sanctuary. These areas were established in the 1990’s with
little, if any, sound baseline resource information as basis. Weak enforcement of regulations resulfs in
frequent intrusions into these areas. This allowed monitoring of catches within and outside of these
supposed protected areas. Reef fish biomass and fisheries yield in the vicinity were monitored since July
2000. In addition, an ichthyoplankton survey was conducted at the same time.

The results of these investigations provide the basis for evaluating and modifying the current set-up and
implementation of protective measures in the area. The information used includes species composition,
biomass and catch rates of reef fish within and outside of the protected areas, the overall distribution of
fishing effort, and the distribution and apparent small-scale dispersal of fish eggs and larvae in the area
investigated.
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C.F. Chang*, C.H. Yang, Y.O. Shu, T.I. Chen, M.S. Su and I C. Liao

Tungkang Marine Laboratory
Taiwan Fisheries Research Institute
Tungkang, Pingtung 928, Taiwan
changch@ms3 hinet.net

The dinoflagellate Amyloodinium ocellatum has been recognized as a virulent marine fish pathogen. The
parasite penetrates epithelial cells of the skin and gill and results in osmoregulatory imbalance and
resporatory impairment of the fish. The purpose of this study is to determine effects of the temperature
(22,26, 30 °C), salinity (0, 7.5, 15, 30 ppt) and treatment of chemical drugs (formalin 30 ppm, hypochlorite
0.1 ppm, methylene blue 2 ppm, copper sulfate 0.5 ppm, potassium permanganate 2 ppm, malachite
green 0.2 ppm) on cell division of tomonts and on the release time, release rate, activity and survival
_ time of dinospores of A, ocellatum and to establish a basic data for selecting the best control method
against this parasite infection.

Cell division of tomomnts and the release time of dinospores of A. ocellatim promoted significantly (P<0.
001) with increasing temperature. The release time of dinospores were 40 hrs at 30 °C, 35 hrs at 26 °C,
72 hrs at 22 °C. The survival time of dinospores were 3, 4, 7 days at 30, 26, 22 °C, respectively. Cell
division of tomonts and the release time, release rate, activity and survival time of dinospores of A.
ocellatum degraded and inactivated significantly (P<0.001) with decreasing salinity. Cell division of
tomonts was inhibited at 128 cell-division stage under 0 ppt culture, Treatment of malachite green showed
the maximal effect on cell division of tomonts and release time of dinospores compared to the other
chemical drugs. Imregular cell division of tomonts and no dinospore released were found under the treatment
of 0.2ppm malachite green. Significant effects (P<0.001) were observed when dinospores reared in
culture water containing six chemical drugs for 5 ~ 6 hrs. The activity of dinospores decreased, then
sank to the bottom and died eventually in all treatments,



MIGRATORY ENVIRONMENTAL HISTORIES OF GREY MULLET Mugil cephalus L. IN THE
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Grey mullet (Mugil cephalus L.) is an estuarine-dependent marine fish. A well-known population in the
coastal water of Taiwan was proposed to be migrating northward to the coastal waters of Mainland
China to feed in the summer, and southward to the southwestern coasts of Taiwan to spawn in winter
(December to January), at the ages of 3-4 yr. The southward spawning migration was delimited on the
front of China Coast Current. Onshore migration of larvae and juveniles occurred from November through
April. This prolonged recruitment period, which earlier than the spawning period of the well-known
population, may suggest that there are alternative spawning population to be mixed. The study aims to
elucidate the migratory environmental histories of these grey mullet populations using the temporal
changes of Sr/Ca ratios in otoliths of the fish. The results indicate that the Sr/Ca ratios in otoliths were
diversified. The ratios at the level of 2-5+10* was proposed to be corresponded to the riverine-estuarine
residents, 5-8+107 the estuarine residents, and 8-14+107 the estnarine-marine residenis. Premature mullets
inhabited in the more variant salinity environments than mature ones did. The environmental history of
different spawning populations can be distinguished from the patterns of Sr/Ca ratios in their otoliths.
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The objectives of this study were to investigate the potential roles of cortisol and gonadal steroids on the
phagocytic activity of peripheral blood leukocytes in two teleosts, tilapia (Oreochromis niloticus x O.
aureus) and common carp (Cyprinus carpio). An in vitro microtiter plate assay, measuring incorporation
of FITC-latex beads into peripheral blood leukocytes, was developed for the first time in teleosts, Peripheral
blood leukocytes were cultured in AL medivm with tested compounds in a microfluor black plate at 25
°C. FITC-latex beads were further incubated for phagocytosis and enguifed fluorescent intensity in
phagocytes was detected fluorometerically. Cortisol suppressed leukocyte phagocytosis in a dose (1014
to 10*M)- and time (0.5 to 8 h)-dependent manner in tilapia. The glucocorticoid agonist dexamethasone
had a suppressive effect similar to that of cortisol, while cortisone and the mineralocorticoid aldosterone
had only a weak effect in tilapia. High doses of estradiol and ethynylestradiol, but not of estrone, suppressed
phagocytosis in tilapia. No suppressive effect on phagocytosis was observed with various concentrations
of progesterone, testosterone, and 11-ketotestosterone. Triiodothyronine was also inactive on phagocytosis.
A combination of estradiol and cortisol potentiatingly suppressed phagocytosis. Actinomycin D and
cycloheximide blocked the suppressive effects of cortisol and estradiol. Cortisol had weaker suppressive
effects on the phagocytosis of leukocytes in common carp than tilapia. Other steroids had no suppressive
action on phagocytosis in common carp. It is concluded that the suppressive effects of cortisol and
estradiol on phagocytosis in tilapia are mediated by specific glucocorticoid receptors and estrogen
receptors, respectively. Cortisol would play a main and important role on the down-regulation of
phagocytic activity. Sexual steroids, such as estradiol, also could interact with cortisol to further suppress
immunity in tilapia. Differential responsiveness of the immune system to suppressive effects of steroids,
among teleosts species, has beén demonstrated.
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Previous studies have suggested that sibling cannibalism 1s a natural mechanism in controlling population
size. A natural hierarchy is thus formed based on the size distribution of a cobort, which is controlled by
the genetics of individual fish and their cannibalistic behaviors. Cannibalism ends or becomes insignificant
as the fish grow to a certain size distribution, at which both their requirements for food and size variation
are limited. What exactly this natural hierarchy is and how it is formed is the focus of this study.

Experiments were conducted to illustrate how size distribution of a cohort of red drum fingerlings is
switched as they grow and how that correlated to cannibalism. A hundred fingerlings were randomly
selected from a batch and cultured together in a 25-1 aguarium for a period of time, within which the total
length of individual fingerling was measured weekly. Another one hundred fingerlings composed of two
different size groups, each 50, were also cultured for comparison.

Fingerlings in the one-size group did not exhibit significant cannibalism (Fig. 1 a, b), but those in the
two-size group developed significant cannibalism (Fig. 1 ¢, d). However, when the one-size group
gradually developed into two- or multi-size groups, significant cannibalism occurred. When the two-
size group gradually developed into one-size group, cannibalism became insignificant. These results
suggest that cannibalism in red drum fingerlings depends on the cohort bierarchy which is based on the

body size of the majority. One majority makes peace in a cohort, but two majorities would cause war.

Number of fingerlings
w3 1 & - & a ok
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Total nuenber being cannibalized

Total lengih (cm)

Fig. 1. Size distributions with time for cohorts of red drum fingerlings in relation to cannibalism.
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The red drum is a benthophagic carnivore. In order to understand more about its feeding habits, it is
necessary to determine the sensory mechanisms dominating its predatory behavior. Experiments were
conducted to illustrate the significance of some important sensory mechanisms, including vision, olfaction,
and mechanosense, in predation of juvenile red drum.

To reduce visibility in the round experimental tank, a round FRP cover was overlaid on the top of the
tank (light intensity below 0.01 lux). Olfactory rosettes of the experimental fish were scorched to deprive
the chemosensory sensitivity of the fish. Cobalt ions, which may completely block the function of the
lateral line, is applied in the external water to reduce fish’s mechanosensitivity. Treatments were designed
as a 2°x2°x2 block. Red drum juveniles were placed in feeding tanks of each treatment with prepared
live preys (shrimps). The number of preys consumed was counted every 5-10 minutes in about one hour
of feeding period. Instantaneous feeding rate coefficients (k) were calculated as k= -log (P/P)/Xt (i.e.,
P= final number of prey in a tank, P.= initial number of prey, t= time in hr, and X= number Qf predators
pet liter). :

Results showed no significant differences in feeding rate under light and dark conditions and between
olfaction- deprived and non-deprived conditions (Fig.1), implying that sensory mechanisms other than
vision or olfaction are more dominant in red drum predation. On the other hand, slightly higher initial
feeding rate was observed in dark than in light condition for both olfaction- deprived and non-deprived
conditions, indicating that light intensity may influence red drum predation. In the dark, fish with the
sense of olfaction had slightly higher initial feeding rate than that those without. Experiments concerming
fish without the sense of lateral line and developing a fully dark environment for red drum predation
experiments are being undertaken.
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Fig.1. Instantaneous feeding rate coefficients with feeding time for juvenile red drum under the influence
of vision and olfaction.
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Mitochondria-rich (MR) cell is the major site for ion transport in the branchial epithelia of fish. In the
present study, morphological alteration and CT uptake mechanismn of gill MR cells in freshwater-adapted
tilapia Oreochromis mossambicus were explored. After 7-day acclimation of 3 artificial freshwater,
High-Na-High-Cl, High-Na-Low-C1 and Low-Na-Low-Cl, whole-body Ca?*', Na* and C1" influxes and
morphological parameters (cell densities and apical longest diameter) of gill MR cells (wavy-convex,
shallow-basin and deep-hole types) were measured. Transporters inhibitors cuabain (Na*,K*-ATPase
inhibitor), NEM (V-type H*-ATPase inhibitor), DIDS (CI/HCO, exchanger inhibitor} were conducted
to study the roles of these transporters in C1- uptake mechanism.

Low-Cl groups developed more wavy-convex MR cells and higher C1 influx than those in High-C1 fish.
On the other hand, apical longest diameter of wavy-convex MR cell in High-Na-Low-Cl was larger than
those in other media, and this was accompanied with the highest Cl-influxes. Western blot results showed
that protein levels of gill Na*,K*-ATPase in High-Na-Low-Cl tilapia was significant higher than those in
High-Na-High-C1 tilapia. 2 x 10*M ouabain, 10° M NEM and 6 x 10*M DIDS caused 40%, 60-80%
and 40-60%, respectively, reduction in whole-body Cl- influxes in tilapia.

Based on these results, we concluded that: (1} development wavy-convex MR cell is associated with the
stimulation of CI uptake capacity in freshwater-adapted tilapia. (2) Na*,K*-ATPase and H*-ATPase may
participate the mechanism for C1- uptake, and probably providing some driving forces for operation of
CI/HCO, exchanger in gill MR cells in freshwater-adapted tilapia.
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Cobia, Rachycentron canadum, can spawn naturally in the captivity. Mean spawning frequency is high
with 3.6 spawnings/female/per year in 80 m’® round concrete pond if the feeding activity is normal,
Spawning was found all year around with the peak spawning in spring and autumn. There was no obviously
difference of spawning occurrence among the lunar cycles. Some spawning occurred even in rainy day
or tropical depression. The spawning of cobia was not interrupted in summer and winter season in south
part of Taiwan if water temperature could be conirolled at range of 23-27 °C.

Fertilized eggs of cobia are spherical, transparent, floating pelagic eggs. Water hardened, mean diameter
of fertilized eggs was 1.33 mm (1.26-1.4 mm} and contained a single oil globule. Eggs began to hatch at
31 h after fertilization when incubated at 25 °C. Total length of newly hatched larvae increased over time
from 3.5 mum at hatching to 4.0, 4.7 and 5.1 mm respectively at 12 h, 24 h, and 72 h post hatching. First
exogenous feeding occurred at 63-64 h post hatching when held at 24-25 °C. Copepod nauplii were a
preferred live prey at first feeding. Larval rearing yielded best survival using the green water rearing
technique compared to clear water system. The skin of larvae is susceptible to be infected by protozoa
Epistylis sp. and diatom Nitzschia sp. Metamorphosis occurred around 11 days post hatching when
reared at 26-28 °C. The characteristic of white lateral stripe formed gradually while dorsal skin color
changed from reddish brown to dark green during metamorphosis. Developing fry exhibited positive
phototaxis post metamorphosis and preferred-to stay on the upper layer of rearing water at night. Young
juveniles ranging 30-60 mm can be obtained at sufficient food condition after 20 days post batching. In
order to reduce the production cost, the grading of fry can be conducted for first stage of nursery or/and
weaning on 1 mm floating pellet feed at the same larval rearing pond.
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A novel automatic manipulation system was developed in order to standardize and simplify chromosome
manipulation procedures in oyster. The optimal threshold height of accumulated eggs in the test cylinder
and resistance Limit of fertilized eggs to continuous rotation at various speed for various duration were
pre-tested-and determined. The structure of the system is composed of several parts, including water
bath with temperature controller, water inlet pipe, egg inlet pipe, acrylic cylinder with adjustable propeller
and maximum and minimum water level above a piece of 20 y-mesh plankton net cloth, water outlet,
and the essential programmable controller box.

After simulating the conditions needed for automatic manipulation, the operation of the system was
tested and evaluated by aquacultural, mechanical and electronic engineering scientists. The system was
characterized with the programmable stepwise procedures including egg fertilization, rinsing away of
sperm, chemical treatment, chemical removal, chemical solvent treatment, and chemical solvent removal,
as well as adjustable duration of each step.

Practical tests in regard to mass propagation and chromosome manipulation of oyster were repeated and
necessary amelioration of the system was adjusted simultaneously to improve the operation for mass
propagation and chromosome manipulation of oyster. The overall test results, when compared with the
tradifional hand manipulation, were in general satisfactory in hatching rate, triploid percentage, and
performance of triploid larval oysters. We recormmended the use of this system for mass production of
fertilized triploid oyster eggs and ensure its operation is labor saving, efficient, accurate, safe and above
all, automatic.
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Changes in the aquatic environment directly impact fisheries and aquaculture. As humankind depends
on the diverse uses of water, the protection and conservation of the aquatic environment is a crucial
concern. Application of diversified methods to monitor water quality changes is one of the most practical
means to combat water pollution as well as to conserve the aquatic environment. While chemical analysis
is useful in determining water quality, it is not as effective in revealing the accumulated effect of a single
pollutant during a certain time course or the combined effect of several pollutants. The parallel use of
bio-indicators helps overcome these existing disadvantages.

In this study, cryopreserved oyster and barnacle larvae were used to establish a reliable and standardized
method for water quality monitoring. The key advantage was that the quality standardization of miilions
cryopreserved larvae was ensured no matter which season and any place when water quality monitoring
was conducted. Fresh (non-cryopreserved) and thawed larvae were tested for selected pollutants frequently
found in aquaculture area such as ammonia, flumiquine and algaecide. The effects of the stepwise
concentration gradient tests were assessed and compared. The results suggest the feasibility of using
cryopreserved oyster and barnacle larvae as bio-indicators of test pollutants. The cryopreservation
procedure eliminated significantly the seasonal difference of fresh bio-indicators, minimized genetic
heterogeneity and indefinitely maintained larval viability. The use of cryopreserved aquatic invertebrate
larvae as bio-indicators is not only a very effective method, but also a new frontier in the field of
cryopeservation.
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RESPONDING TO TREND OF GLOBALIZATION IN FISHERIES : OF PROFESSIONAL
TAITWANESE WOMEN

Nai-Hsien Chao, Chin-Fen Chang and Emily Y. Chang

Taiwan Fisheries Research Institute
Keelung, Taiwan

Globalization is an inevitable trend that Taiwan must accordingly adapt to. In fact, globalization has
always been an indispensable element in Taiwan’s development. The increasing investment in human
resources in Taiwan in the last three decades yields a large pool of professionals, including women.

Women became competitive professionals in Taiwan because many of them received sufficient education
to pass the licensing examinations or to join the fisheries sector. Licensing system and regulation protect
jumor and senior women experts from gender discrimination.

As far as acts in Iespondmg to globalization are concerned, professional women, adapt relatively well as
their male counterparts to the trend in fisheries development. Major aspects considered are as follows:
Language and communication ability obtained from schools or continuous education
Awareness about world trends: APEC, WTO, etc.

Willingness to learn and adopt new technology to keep pace with globalization in other countries
Managing and planning to empower women colleagues toward stepwise globalization
Involvement in international activities: voluntary or invited participation in conference; edmng,
reviewing and publishing in scientific journals; commercial trading, etc.

SARE

Professional women in Taiwan have provided some significant opinions on future acts in responding to
globalization from personal, national and international view points upon self-evaluation of the interview.
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INVESTIGATIONS OF BIGHEAD CARP (Aristichthys nobilis) THYROID STIMULATING
HORMONE £ mRNA EXPRESSION DURING DEVELOPMENT AND GROWTH

A. Chatterjee*, . Chowdhury, H. K. Peng and J.Y.I.. Yu

Endocrinology Laboratory
Institue of Zoology
Academia Sinica

Taipei, Taiwan, R.O.C.

Thyroid stimulating hormone {TSH) is a pituitary glycoprotein hormone consisting of two subunits, o
which is common to all the glycoprotein hormones and a B, specific for each hormone. TSH regutates
the growth and function of thyroid for formation of thyroid hormones. We have previously cloned a 585
bp long full length TSH 8 cDNA from the bighead carp pituitary {Chatterjee et. Al. MCE, 2001, 174: 1-
9). The purpose of this study was to investigate the ontogeny of TSH B mRNA expression of the bighead
carp during various stages of development and growth.

Bighead carps were subjected to induced breeding by injection of hCG + LHRH in a hatchery. Sampling
was done at Day 1, 5, 10, 20 and 30 after hatching. The samples were immediately frozen and kept at
~120 °C until analysis. The samples were ground into fine powder and total RNA was isolated. Equal
amount of RNA from each sample was reverse transcribed (RT) to obtain the cDINAs. The cDNAs were

then subjected to polymerase chain reaction (PCR) using primers 3’ and 5” designed from the cloned
TSH. : :

TSH 8 mRNA expression was detected as early as day 1 after hatching and showed progressive increase
with age. Studies on its TSH 8 mRNA expression before hatching are currently under progress (supported
by Academia Sinica, Taipei, Taiwan, R.O.C.).

STUDIES ON THE NET-CAGE CULTURE AND DISEASES CONTROL TECHNOQLOGY OF
COBIA, Rachycentron canadum (Linnaeas)

Bi-Sheng Chen

South Cina Sea Fisheries Research Institue

- Chinese Academy of Fisheries Sciences
231 Xingang Road, w., Guangzhou 510300, P. R. China
chenbis @163 net

Canadian sergeant fish (Rachycentron canadum L.) is an oceanic predatory fish fed with prawns, crabs
and small-scale fishes, according to its characteristics of ecology, morphology, anatomy, and physiology.
It can be domesticated and grow to about 6-8kg in suitable cage, fed with iced crude fish in 12 months.
A few of diseases were occurred in net-cage cultured sergeant fish. Meanwhile, the nutritive value in
muscle of Rachycentron canadum L. were analyzed and evaluated. The ratio of unsaturated fatty acids to
total fatty acids is 65.2%, and the EPA and DHA occupy 4.5% and 12% 1n total fatty acids, respectively.
The protein nutrition and delicious level in muscle of sergeant fish are perfect to consume for human.



POPULATION GENETIC ANALYSIS OF THE MITOCHONDRIAL CONTROL REGION
SEQUENCES IN HARDWICKI WRASS, Thalassma hardwickii, SUGGESTS TRANS-
BOUNDARY MANAGEMENT OF FISHERIES IN THE SOUTH CHINA SEA

C. A. Chen*, K.-T. Shao, M. Ablan, . MacManus, A. Cannabel, V. §. Tnan, J. Bell

Institute of Zoology
Academia Sinica

Nankang, Taipei 115, Taiwan
cac@gate.simica.edu.tw

The South China Sea extends 2800 km north from the Equator to the Tropic of Cancer, and average 1000
km in width, with an area exceeding 2.8 million km?. The diverse habitats, including coral reefs, mangroves,
estuaries, and deep sea, provide the South China Sea as a home for the highest diversity of marine
species anywhere on earth. The sea is board by dense human population particularly in coastal areas
from several countries, including Brunei, China, Indonesia, Malaysia, Philippine, Taiwan, and Vietnam,
and fisheries dominated by trawling but also supporting a wide diversity of other fishing method. As a
consequence, marine ecosystem of the South China Sea is one of the most heavily affected by human
fishing in the world.

Tn order to assess the regional connection of fish populations within the South China Sea, DNA sequences
from the first hypervariable region (HVR-1) of mitochondrial (mt) control region were conducted in the
hardwicki wrass, Thalassma hardwickii, collected from 6 populations of 3 countries within the South
China Sea, including Philippine, Taiwan, and Vietnam, In addition, fishes from three populations of the
Solomon Islands were collected for geographic comparison. Analysis of molecular variance (AMOVA)
indicated high levels of gene exchange for 7 hardwickii at a local scale between the reefs within the
South China Sea, and between the South China Sea and the Solomon Islands. Analysis of genetic variation
and historical demography using pairwise mismatch distribution su ggested that this species has undergone
a population expansion within the limit of the resolution of the marker. Some of the implications for
fisheries management in the South China Sea are discussed.
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Figure 1. Sample collection of T. hardwickii within the South China Sea and the Solomon Islands.
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An Economic Analysis of Milkfish Fry Culture in Taiwan

Ching Chun Chen* and Jen Chieh Kuo

Institute of Applied Economics
National Taiwan Ocean University
2™ Paining Road, Keelung

Taiwan 202

Fry is the most important factor for all kind of aquaculture. Milkfish has been one of
the two most important species in Taiwan. Therefore the study of milkfish fry culture
should be very irhportant to Taiwan’s aquaculture economy. This paper aims to deal
with the following three items: (1) a historical review of the development of milkfish
fry culture in Taiwan. (2) A behavior model analysis of fry in the whole system of
milkfish industry. (3) A cost and revenue analysis of milkfish fry farming.' Time series
data of milkfish and fry are used to review the development of milkfish fry culture
and to construct the behavior model between fry and milkfish, Additionally a field
survey of 30 fry culture farms was conducted to carry a cost revenue analysis.

The success of artificial hatchery technique of milkfish fry in early 1980°s resulted in
the rapid development of mifkfish fry culture in the following years. Maturity of
hatchery operations and the significant process in culture technique improve the
survival rate of fry and profits of farming of milkfish fry. This high development of
millkfish aquaculture in Taiwan in the recent years has been due to the increase of
production and decrease of price of fry. Milkfish fry culture has become a special type
of aquaculture that provides fry for milkfish grow-out operations and also the bait for
tuna long-line fishing. The behavior models are used to measure the coefficient
among various variables in the model. Based on the farm survey data, some costs and
revenues are obtained and the retum rate of investment are also calculated to
described the economic structure of fry culture farms. Finally we conclude the fry
culture is very important to Taiwan’s aquaculture. It is also very technical and
capitalization industry.
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RECENT DEVELOPMENT OF INTEGRATED RICE-FISH CULTURE IN WEST CHINA
Guangzhi Chen*, Yang Yi, Zongwen Wu, Hua Miu and Qingming Zhang

Fisheries Bureau of Ziyang Prefecture
Ziyang, Sichuan Province
China

The traditional rice-fish culture is extensive flat style with annual yields of 75-150 kg/ha. Rice-fish
culture has developed rapidly during recent years and evolved to modified trench-sump style based on
local conditions. The modified trench-sump style includes construction and modification of field
infrastructure such as field bund, sump, trench, block, fish screen, translational waste drainage, flood
drain-off and water supply. The modified trench-sump style integrates rice-fish culture with integrated
agriculture development, transformation of low- and medium-yield fields, micro-irri gation works, and
irrigation and drainage systems to develop ecological engineering modes including integrated fish-crop
culture in paddy fields or fish culture in fallow paddy fields in West China. The integrated fish-crop
culture in paddy fields in Ziyang integrates Lice culture with fish, fruit trees, vegetables and duck weeds
and generates gross income of 5,600-12,800 US$/ha and average profit of 5,300 US$/ha, which is 5-8
times than the profit from rice culture. In some areas of Ziyang with sufficient rice and good water
sources, rice paddy fields of relatively low yields are fallow and thus are used for culture of high-valued
fish species, producing about 4,500 kg fish/ha with gross income of 5,600-15,000 US$ and profit of 2,
800-6,600 US$, which is 6-10 times than the profit from rice culture. These two modes are important in
the strategic development in West China, adjustment of rice culture, rice paddy irrigation and farmers’
better-off.
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CULTURE OF AMERICAN BLUE SHRIMP Letopenaceus stylirostris IN TATWAN
Hon-Cheng, Chen

Institute of Zoology
National Taiwan University
Taipei, Taiwan

honcheng @cems.ntu.edu.tw

Due to the culture difficulty of Black tiger shrimp, American blue shrimp was introduced and reared in
Taiwan for its resistance to viral disease. High quality shrimp larvae of PL 10 were stocked using full
strength seawater at 60-100 per square meter in different seasons to compare its culture suitability.
Better pond managements such as preparing good bottom soil, keeping stable water quality and color,
setting up reservoir and more paddlewheel aerator, providing more nutritious feed and applying drugs
for disease control were carried out for higher survival.

In cold season from December to April, with pond water temperature of 15-24°C, percentage survivals
of 67-87% were obtained with smaller market size of 9.1-12.0g each after 3.5month. As a result, a total
shrimp production between 4,0-7.2 metric tonnages per hactare was harvest. However, in warmer season
with water temperature at 24-32°C, much better farming resuits were achieved, although percentage
survival had the same. 8.1-10.5 metric tonnages per hactare of bigger shrimp 15-18¢ each were usually
obtained after 2.5 month ot slightly longer. Therefore, two harvests in warmer season would be possible
and this method has been recently carried out in some ponds of southemn Taiwan. In one case using
interval harvest technique to reduce stress condition and accelerate shrimp growth, 20 metric tonnages
of bigger shrimp per hactare was produced. During the rearing period, water qualities were mostly
maintained as dissolved oxygen > 5.6 ppm, pH 8.0-8.5, ammonia and nitrite < 0.3mg/L. each, salinity 15-
33 ppt, transparency 30-45 cm, green or brown water color mainly with diatom and green algae. Although
water quality was good and shrimp was successfuily harvest, pond shrimp were found still infected W1th
virus and vibrio bacteria. Outbreak of shnmp disease was not happened.

In comparison to the culture of American white shrimp, also reared nowadays in Taiwan, L. stylirostris
needs better pond managetnent, less tolerant of changing environment, more expensive postlarvae, being
less hardy in live transportation and less fresh in appearance after harvesting, therefore, culture of blue
shrimp or even further expansion requires more conservative consideration,
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STUDIES ON WATER QUALITY CRITERIA OF PESTICIDES FOR FARMING BLACK TIGER
SERIMP Peneaus monodon '

Hon-Cheng, Chen

Institute of Zoology
National Taiwan University
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In establishing water quality criteria of pesticides for black tiger shrimp farming, only few pesticides
were listed in the previous study. Nowadays, this marine shrimp has been extensively cultured in freshwater
area where many kinds of pesticides were intensively used. Due to their highly harmful effects, the
present paper continued to provide similar information on criteria with other important pesticides for
protection of shrimp culture. Acute toxicity and chronic effects of pesticides on juvenile shrimp were
carried out, a concentration that can support normal life of shrimp was drawn out as a biologically safe
concentration and can be considered as a criterion.

It is found that Malathion was the most toxic among many pesticides tested, followed by Toxaphene and
Endosulfan, with Butachior, BPMC and Diazinon being the Jeast. These criteria for black tiger shrimp
was summarized as following.

Malathion 0.001 ppb Carbofuran 0.001 ppm
Parathion 0.004 ppb Baygon(proposur) 0.001 ppm
Toxaphene 0.005 ppb Glyphosate 0.010 ppm
Rotenone 0.008 ppb Carbary 0.010 ppm
Endosulfan 0.010 ppb Achlorl 0.020 ppm
Azodrin 0.010 ppb Butachlor 0.100 ppm
Satum 0.033 ppb BPMC 0.100 ppm
Paraget 0.100 ppb Diazinon 0.100 ppm
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DIETARY DHA/EPA ON GROWTH AND IMMUNE RESPONSES OF JUVENILE GROUPER
Epinephelus malabaricus

F.C. Wuand H. Y, Chen*

Institute of Marine Biology
National Sun Yat-sen University
Kaohsiung 803 Taiwan
hychen@mail.nsysu.edu.tw

Combined effects of dietary Docosahexaenoic acid (DHA) and Ficosapentaenoic acid (EPA) on the
growth performance and immune responses of the juvenile grouper Epinephelus malabaricus were
investigated. The juvenile groupers were fed test diets containing a dose of 10g/kg diet of DHA and EPA
in combinations (3:1, 2:1, 1:1, 0.7:1 and 0.3:1). The solvent-extracted fishmeal-based basal diet contained
a crude protein level of 520g/kg diet and a crude lipid level of 100 g/kg diet, which was mainly supplied
by tristearin except DHA and EPA. Significant difference (P<0.05) was found in fish growth, but not
survival. Higher DHA:EPA ratios resulted in better growth. Fish fed the diet with the least amount of
DHA (0.3:1) showed a weight gain significant lower than any other dietary group. Dietary DHA also
enhanced the immune responses of the groupers. Increased incorporation of DHA in the grouper diet
significantly induced immune responses of the test fish, including phagocytic activity (OD,, ), Tespiratory
burst and lencocyte proliferation parameter, or stimulation index (with Con A or PHA-P). Both dietary
and tissue concentrations of polyunsaturated fatty acids were found to correlate well with the immunity
of the groupers.

DIETARY ZINC FOR JUVENILE GROUPER Epinephelus malabaricus: REQUIREMENTS AND
IMMUNE RESPONSES

L. C. Hu, M. §S. Chen and H. Y. Chen™*

Institute of Marine Biology
National Sun Yat-sen University
Kachsiung 803 Taiwan
hychen@mail.nsysu.edu.tw

Optimal dietary requirement of the juvenile grouper Epinephelus malabaricus for zinc and its role in
affecting the immunity of the fish were studied. The basal diet used egg white powder and mackerel
muscle meal as the protein sources and had a crude protein level of 52% and a pre-supplementation zinc
concentration of 10.0 mg/kg diet. For the growth trial, graded levels of zinc (0, 4, 8, 12, 24, 36 and 140
mg/kg diet as supplied by zinc sulfate) were added to the basal diet and fed to juvenile fish with an
averaged weight of 5.9 g. The results of the 18-wk growth trial showed that dietary zinc significantly
affected the growth of the test fish. The unsupplemental group showed a weight gain and food conversion
significantly less than the supplemental groups. Increment of zine levels in diet significantly enhanced
zine abundance in fish serum, muscle, vertebrate and scales. Zinc supplement, however, did not affect
survival, condition factor, muscle proximate composition and important hematological parameters. The
fish received graded zinc supplements showed no difference in nonspecific immunity parameters including
macrophage phagocytosis, alternative complement pathway activity (ACHS0), agglutination titer and
lysozyme activity. Zinc supplement also failed to affect activities of copper and zinc metalloenzymes as
well as superoxide dismutase. Broken-line analysis based on the weight gain, food conversion and body
tissue zinc concentration indicates that the optimal levels of dietary zinc for the juvenile grouper range
between 28-36 mg/kg diet.
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ACCUMULATION OF ORGANIC MATTER AND EFFECT OF DRYING ON DECOMPOSING
ORGANIC MATTER IN BOTTOM MUD OF EEL CULTURE PONDS
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In Hu-Nei area of Kaohsiung county, Taiwan, eels are cultured by a closed system due to the limited
freshwater supply. Local farmers usually reuses the discharged culture water as main water source and
rainfall as supplement. After harvest, ponds were drained and were allowed to dry out in the sun in order
to reduce the organic matter in the bottom mud. Nevertheless, neither the accumulation of organic matter
nor the effects of drying on reducing organic matter in the bottom mud of eel ponds 1s well understood.
Our study shows that the organic matter was mainly accumulated in the upper 1- cm layer of pond
bottom for the first 2 months culture but it accumulated into the deeper layer of 5 cm after one year. The
organic carbon of bottom mud from 1-year culture ponds is 15% higher than that from 2 months ones.
The ratio of organic carbon to total nitrogen of bottom mud increased from 9.0~10.6:1 for the first two
months to 10.8~13.7:1 for one year. This indicates that the organic matter content in the pond mud was
accumulated mainty as organic carbon and increased with culture time. The orgamic carbon was reduced
14% in both sun-dried bottom mud and surface-dampened one. When a water layer of 10 cm in depth
was maintained on mud surface, the organic carbon in the upper 3-cm layez of bottom mud increased.
Ouly 7% of total organic carbon of bottom mud was water soluble,
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THE IMMUNE RESPONSE OF GIANT FRESHWATER PRAWN Macrobrachium rosenbergii
UNDER AMBIENT AMMONIA STRESS

Winton Cheng and Jiann-Chu Chen
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Pingtung, Taiwan, 912

Republic of China

jechen @mail.ntou.edu.tw

Growth of pathogen bacterium, Enterococcus was not affected in TSB medivm containing ammonia-N
concentration in the range of 0-3.14 mg/l. The giant freshwater prawn Macrobarchium rosenbergii were
challenged with Enterococcus previously incubated in TSB medium for 24 h, then placed in water having
concentrations of ammonia-N at control (0.06 mg/1), 0.55, 1.01, 1.68 and 3.18 mg/l. Mortality of prawns
increased directly with ammonia-N concentrations after 72 h challenge. The prawns (20-30 g) which
had been exposed to control, 0.55, 1.68 and 3.18 mg/l ammeonia-N for 7 days were examined for the
THC, DHC, phenoloxidase activity and respiratory burst of haemocytes. Phenoloxidase activity decreased
when the prawns were exposed to ammonia-N greater than 0.55 mg/1. The respiratory burst increased
significantly at 0.55 mg/l ammonia-N, but decreased significantly at 1.68 and 3.18 mg/l ammonia-N, No
significant difference in haemocyte count was observed among the prawns at different ammonia-N
concentrations. It is suggested that amnmonia in water decrease the virulence of Enterococcus, and reduce
the immune resistance of M. rosenbergii.

ACCUMULATION OF NITRATE IN THE TISSUES OY Penaeus monodon FOLLOWING
ELEVATED AMBIENT NITRATE EXPOSURE

Sha-Yen Cheng, Su-Juen Tsai, and Jiann-Chu Chen*

Department of Aquaculture
National Taiwan Ocean University
Keelung, Taiwan, 202

Republic of China
icchen @mail ntou.edu. tw

Penaeus monodon (10.56 £ 0.71 g) which had been exposed individually to 0.026 (control), 0.774, 3.
646, 7.004, 21.234 and 36.079 mM nitrate in 25 ppt (g/Kg) seawater were examined for the nitrate
accumulation in hemolymph, gill, eyestalk, heart, foregut, midgut, hepatopancreas and muscle after 1, 3,
6, 12 and 24 h, respectively. Concentration of nitrate in the tissues increased directly with ambient
nitrate and exposure time except for muscle. P. monodon following 24 h exposure to 3.646 mM nitrate,
nitrate concentration increased progressively from the muscle (0.202 umol/g), hepatopancreas (0.330
umol/g), heart (0.527 pmol/g), foregut (0.632 umol/g), gill (0.927 umol/g), hemolymph (0,946 umol/
ml), eyestalk (1.214 umol/g), and to the midgut (1.529 pmol/g) which is 0.057,0.092, 0,148, 0.177, 0.
260, 0.270, 0.340 and 0.428 times the ambient nitrate concentration, respectively. It is suggested that
when P. monodon is exposed to ambient nitrate as high as 21 mM, nitrate accumulation in tissues never
reached a plateau that may link to the survival of shrimps under nitrate stress.
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COMPARISON OF THE METAL CONCENTRATIONS IN THE LIVERS OF 3-YEAR OLD
WILD AND AQUACULTURED FEMALE STRIPED MULLET Mugil cepahlus

M.-H.Chen*, S.-C. Hsu, C.-S. Huang, S.-S. Sheen, W.-C Su, and S.-C. Lee
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Three-year old female striped mullet (Mugil cephalus) included 37 of wild and 29 aquacultured mullets
were sampled to investigate the metal concentrations in the livers. The wild mullets were collected from
7 locations along the migratory route of the striped muliet, including Shang-hai, Tan-shui, Apn-ping,
Chieh-ting, Kang-shan, Kaohsiung and Da-pong Bay. The aquacultured mullets were taken from Sin-
wen, an aquaculture village located in southwestern Taiwan. Biclogical parameters such as fork length,
body weight, gonad weight and liver weight were recorded before the metal anatysis. The liver tissues
were digested following the method established by the authors. Metal concentrations of Zn, Fe, Mn, Cu
were analyzed by FAAS, Cd by GFAAS, Hg by CVAAS, and Ag, As, Co, Se, V by ICP-MS.

The results showed that except Hg and Zn, the concentrations of Ag, As, Cd, Co, Cu, Fe, Mo, Se and V
were revealed a markedly elevated metal contents in the liver of wild mullet. The total liver burden aiso
showed the same trends in Ag, As, Cd, Cu, Se and V. The metal concentrations in the wild mullet were
1.3 to 204 folds higher than that of aquacultured mullet, which in descending order as Mn=1.3, Fe=1.4,
Co=1.6, As=2.2, V=2.6, Se=6.7, Cu=137, Cd=169, Ag=204. The metal concentrations of wild rmullet in
comparison to that of mullets elsewhere were within the same ranges. Since Mugillidae in wild contained
higher liver concentrations of metals than other species of fishes, we suggest that the aquacultured
mullet may need more additive of trace elements in their diet in order to achieve the best fitness.

Tablel. The metal concentrations (mg/kg, wet wt) found in the livers of aquacultured and wild striped
muliets. P vaive indicate the results of student #-test on the two groups of mullet to each element.

Agp As Cd Co Cu Fe Mn Se Y n

AQUACULTURED (n=29)
Mean 0.010 1.61 0.051 0276 129 549 196 1.74 0.428 343

SD 0008 044 0020 0087 091 228 094 034 0155 239
WILD (n=37)

Mean 204 360 0862 0431 261 780 246 1l6 110 462

SD 157 210 1059 0226 259 429 017 90 060 445

P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.02 <0.05 <0.001 <0.001 =0.05
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EFFECTS OF pH ON THE NITROGENOQUS EXCRETION AND LETHAL DO OF TILAPIA

Oreochromis mossambica

Su-Mei Chen*, Ping-Chun Chen, I-Chuan Hsiao, Jiann-Chu Chen

Department of Aquatic Biosciences
National Chiayi University

Chiayi , 600, Taiwan

smchen @mail.neyu.edu.tw

Dissolved oxygen and pH are the important
factors in fish farming. In freshwater ponds, water
pH level generally fluctuates between 6.6 and 10.
2. Pond water pH may decrease to below 6.6 under
the influence of acid precipitation. Damage in gill
‘epitheliom of fish and nitrogenous excretion may
occur in low pH water. The aim of the present
study was to examine the effect of pH on the
nitrogenous excretion and the lethal dissolved
oxygen of Oreochromis mossambica.

0. mossambica following 7 days exposure to high
pH decreased its ammonia-N excretion but
increased its urea-N excretion. However, O.
mossambica increased its ammonia-N excretion
and decreased its urea-N excretion in low pll
water. The lethal DO level for O. mossambica
significantly increased at water pH 4. The lethal
DO was 7.14, 4.02, 3.36, 0.84 and 3.20 mg/l at
pH 4.0, 5.0, 6.0, 8.3 and 9.6, respectively.

The ratio of ammonia-N excretion to Urea-N
excretion increased in acid water. Our study
indicated that nitrogen metabolism and the type
of nitrogenous waste of O. mossambica are greatly
affected by different pH levels. Ammonia-N
excretion of O. mossambica is elevated in acid
environments. This may result in growth
retardation and mortality.
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REPRODUCTIVE CYCLE OF GREEN MUSSEL Perna viridis IN SOUTHERN TAIWAN
T.-I. Chen*, J.-H. Cheng, and L. C. Liao
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Tungkang, Pingtung 928, Taiwan
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The reproductive cycle of the green mussel Perna viridis was investigated in the population of southern
Taiwan. Samples were collected at two-week intervals and histological examination of oogenesis and
spermatogensis, measurements of condition factor, and induction of spawning by temperature
manipulation determined the reproductive cycle. Perna viridis has a biannual reproductive cycle in
southern Taiwan. Gametogenesis was accompanied by a decline in the amount of nutritive tissue in the
mantle and mesosoma region. The green mussels were mature between November and May, with the
major spawning season from December to January and the minor spawning season from April to May, in
coincidence with the decreasing and increasing water temperature of the year in southern Taiwan. The
green mussels return to the recovering condition within a month of spawning, with a substantial thickening
of the nutritive layer along the mantle, and the condition factor returned to near prespawning levels. The
biological minimum size of the sexually mature mussel was ranged 30 to 39 mm in shell length. Individuals,
which were larger than 50 mm could reach fully mature in the spawning season and could be, induced to
spawn and produced viable gametes. Sex ratio vatied in accordance with shell length of the green mussel.
Nevertheless, more females were encounter than males among fully-grown individuals. Mature green
mussels were induced to spawn and larvae were reared to metamorphosis and settlement. Effects of
temperature and salinity on larval development and growth of the mussels were investigated. The results
of this investigation can be used to make recommendation on the timing and handling of hatchery operation
and spat collection for an aquacultural utilization of this species as well as on monitoring the ecological
impact of development of the coastal areas in southern Taiwan.
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AN ALTERNATIVE FOR CAGE AQUACULTURE —- THE DEVELOPMENT OF
RECREATIONAL FISHERIES AND ECOTOURISM ENTERPRISES

Y.S. Chen®and C.P. Chen

Bioinformatic Research Center,
National Taiwan University
Taipei, Taiwan

songchen99 @hotmail.com

The worldwide decline of ocean fisheries stocks has provided impetus for rapid growth in aquaculture.
Especially for cage culture in offshore areas has been witnessed in the growth of fish supplies over the
years, and is likely to continue. The success of cage aquaculture in recent years in Taiwan has resulted in
the development of advanced techniques and technologies. Nevertheless, with the increasing income
from the fish farming communities, supplying seafood or animal protein to the general public is no
longer an only mission for the fishing villages. The rapid development of intensive cage aquaculture in
particular, which requires high inputs of energy, food and capital, can result in adverse effects on the
environment. To meet the public’s demand for the environmental quality in the vicinity of the cage sites,
developing cage farms as an ecotourist attraction will be an alternative for the new industry to reduce

and remedy its environmental impacts. The approach can increase fish farmer’s income through tourist .

revenue by hamnessing their age-old skills for the new enterprise instead from the income of over-stocking
density which will bring the adverse impacts. So why not develop an alternative program to support fish
farmers who intend to seek additional income opportunities beyond the traditional pursuits? The reason
for this is that there are many diversified resources in the coastal areas to provide and to be used, hence
we hope to help develop cage aquaculture as a major income industry and help promote ecotourism
activities as an additional revenue in Taiwan’s fishing communities. Also through community
empowerment in fishing communities, local residents can take part from the onset of preserving local
culture as well as the movement of the landscape protection in the communities, fitting into the everyday
living of the local people, so as to ensure the success of transformation of fishing communities. Whatever
the outcome with the development of ecotourism in fish farming communities in Taiwan, it would be
aitogether a far better thing if we can integrate (cage} aquaculture and ecotourism together - - and openly
face up to the WTO challenge. '
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PROTEIN PHOSPHATASE INAIBITION ASSAY FOR SCREENING OF TOXIC Microcystis
Y .-M, Chen*, J.-Y. Bai, Z. -H. Lee and H.-N. Chou
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Taipei 10617, Taiwan
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The inhibitory activity of microcystins on protein phosphatase 1 (PP-1) was applied for toxic Microcystis
screening. Activity of PP-1 was measured by the absorption at 405 nm of the p-NP, the reaction product
of p-NPP. Inhibitory activities were represented by the ratio of p-NP absorption, with and without the
presence of microcystin-LR or crude extract of Microcystis. Eight clones of M. aeruginosa, isolated
from culture ponds or water reservoirs, have been cultured for toxicity analysis. Extracts of the blue-
green algae were subjected to the mentioned enzyme inhibition assay as well as mouse and brine shrimp
toxicity assays. Extracts from 200ng dry cells of the toxic clones were found enough to express inhibitory
activity on protein phosphatase enzyme reaction. Ranking of the inhibitory strength of the clones was
found in a series as followed, TY-1>TN-4>TY-3>TY-2>CY-1>TN-2. Such a sequence was also found in
both mouse and brine shrimp toxicity assay. This parallel corresponding result suggests the death of
mice or brine shrimps may be due to the inhibitory activity of the contained microcysting in Microcystis,
although the lethological effects of microcystins on mice and brine shrimps are different. Phosphatase
inhibition assay has made it a good candidate in screening of toxic blue-green algae for microcystins,
due to its high sensitivity and its correlation to the lethal toxicity in mice and brine shrimps.
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THE DEVELOPMENT AND REGULATION POLICIES OF THE TAIWANESE EEL
AQUACULTURE INDUSTRY

Yu-Hui Chen®, Wu-Chung Lee, and I Chiu Liao

Department of Agricultural Economics

National Taiwan University

No. 1 Roosevelt Road Section 4, Taipei, 106, Taiwan
yhc@ccms.ntu.edu. tw

In the early stage of the development of the Taiwanese aquaculture industry, improving the production
technology and efficiency was the key in elevating its production and profitability. Therefore, most of
the past aquaculture researches were focused on technology innovation, disease control, and efficiency
improvement. Although aquaculture has contributed greatly to the national economy, particularty in the
rural areas in Taiwan, this was not without some adverse effects. lnadequate government planning and
management, and the defiant attitude of aquafarmers toward the administration have contributed to land
subsidence and environmental degradation, which was further exacerbated by the intense competition
from neighboring countries. These events resulted in an unprecedented crisis in the aquaculture industry.

Fel is one of the most important aquaculture species in Taiwan because of its high productivity and
profitability. However, the eel aquaculture industry is also facing the same difficulties mentioned above.
Formulating appropriate policies and implementing reasonable regulations on the industry may not onty
result in its sustainable development, but also provide some reference to other aquaculture industries in
Taiwan.

Based upon the economic concept of externality, an econometric model was used to investigate the
impact of externality on the Taiwanese eel aquaculiure industry. The estimated results suggest that the
production of the Taiwanese eel aquaculture industry is 37,063 m.t without considering the externality.
The production level of the industry will be reduced to 20,233 m.t. and 19,027 m.t. after taking into
account the opportunity costs of ground water and pollution, respectively. The quantity produced by the
industry will be further reduced to 8,256 m.t. when both the opportunity costs of ground water and
pollution are considered. Based on the results of the present study, a proper policy scheme can be designed
to regulate the location of agquafarms and their production level. Such scheme is essential for an
environmentally friendly and sustainable Taiwanese eel aquaculture industry.
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THE STUDY OF AUTOMATIC FEEDING SYSTEM FOR OFFSHORE CAGE CULTURE
H.J. Cheng*, T. I. Chen, M.8. Suand I C. Liao
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Tungkang, Pingtung 928, Taiwan
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Cage aquaculture in the open sea is considered a very promising culture system in Taiwan. At present,
more than 1500 cages of various sizes are operated in coastal and offshore waters in Penghu and Pingtung
areas. Development of artificial pellet feed for cage-cultured fish and designa suitable automatic feeding
system are indispensable and urgently needed to promote the efficiency of cage culture and save the
labor for this industry.

In this study we design and develop an easy operated gun type automatic feeding system which can be
installed on the plastic raft or boat This automatic feeding system consists of four units: feed
accommodation unit, high pressure air supply unit, transporting duet unit, and hydrolink power supply
unit,

1. Feed accommodation unit: Components with feed storing tank, rammer and feeder.

2. High-pressure air supply unit: The system use high-pressure air to move the feed. A blower provides
high-pressure air.

3. Transporting ducts unit: Two typés of the ducts for transporting feed and high-pressure air.

Hydrolink power supply unit: Hydraulic system is used for the power supply in order to adapt the
environment in the sea. Diesel fuel engine starts hydraulic system and supply the power for high
pressure-air blower, rammer and feeder.

Tests of this automatic feeding system using commercial pellet feeds of different sizes showed the system
produce less than 1% debris for grouper & cobia sinking feeds and less than 2% debris, 3% powder for
seabass floating feed. The system have confirmed in situ by the offshore cage-culture operator that
significant improvement of feeding efficiency, avoidance of feed wasting and at least saving 3-5 manpower
labor have achieved
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LARVALAND JUVENILE REARING TN THE PORTUNID CRAB Portunus pelagicus
TH. Cheng*, H.N. Wa, T.1. Chen and I C. Liao
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The effect of temperature and salinity on the larval survival and growth were studied in the portunid
crab, Portunus pelagicus in 500 ml beakers with 250mi of seawater. The results indicated that the survival
rate were highest in the temperature of 28°C, followed by 31°C, and lowest in 22°C. The survival rates
were highest in the salinity of 25 ppt, followed by 30, 20, 35, 40 ppt, and lowest in 15 ppt. The lower the
temperature, the longer the duration of the larval development. It takes 10-12, 14-16, 16-19 days for
zoea to reached megalopae in temperature of 28-31°C, 25°C, and 22°C, respectively. The survival rate
of zoea reared with diets of suitable combination of both rotifer and Artemia resulted in survival rate as
high as 93.3%. The survival of zoea was significantly related to the time of start feeding after hatching.
Survival decreased 50% as zoeas were not fed for the first days. All zoeae died within a few days if zoea
were not fed for the first two days. Delay in feeding also prolonged the development of zoea, especially
at the first zoeal instar. In the 0.5-1.0 tons of fiberglass tanks, the survival of zoea can be as high as 30-
40% when suitable combination of diet (rotifer and Artemia) and some green water added (enrich the
diets and stabilize the water quality) and with mild aeration and moderate water change.

The growth and survival of juveniles was highest in the rearing density of 15 individual/m?, followed by
30 and 60 ind./m? The employment of PVC pipes as shelter enhanced the survival rate of juveniles but
not the growth. Juvenile crabs grew best in the temperature of 30°C and salinity of 25ppt. Using microwire
as tagging method, the survival and growth were lower in the injected crabs than the control ones. All the
Jjuvenile crabs retained microwire several molts after injection,
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STUDY ON THE OPTIMAL DENSITY OF MASS CULTURE IN COPEPOD Apocyclops royi
S-H. Cheng*, H.-C. Chen, S.-L. Chang, T.-L. Chen and 1 C. Liao
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Due to its easy access in brackish water culture ponds, Apocyclops royi has been used for years as a live
feed in larval rearing of marine fish in Taiwan. However, A. royt collected from culture ponds sometimes
carried pathogens and contaminated the fish hatcheries. Thus, the objective of this study is to develop a
mass culture technique of A. royi and to ensure a sufficient supply of live feed for fish larval rearing.

The optimal environmental conditions for the maturation of A. royi are high temperature (30°C) and low
salinity (10 or 20 ppt). The nauplii reared in the optimal concentrations grew to maturity in 4 days at 10
ppt. Female A. royi carry the egg sacs for about one day till hatching of all eggs; then, the empty sacs
were cast off. Within four hours after the hatching of nauplii, a new pair of egg sacs was produced. At 10
ppt and 30°C, female produced one pair of egg sacs every day and yielded, at least, six pairs of egg sacs
produced after one copulation.

Four treatments of 1, 5, 10 and 20 individual of the female carries the egg sacs were reared at 10 ppt and
30°C in growth chamber in the laboratory supplied with algae (Isochrysis galbana) as food. The total
average density were 24, 33, 24 and 12 ind./m] after 9 days, respectively. But the nauplii density were
19, 15, 7 and less 1 ind./ml, and the copepodid & adult density were 5, 18,17 and 12 ind./ml after 9 days,
respectively. The density reached maximum of 33 ind./ml after 9 days and then decreased thereafter at 5
ind. of femnale density. It is concluded that the optimal density for A. royi is 33 ind./ml in the experiments.

In comparison with other copepod species, A. royi seems to have the potential to be developed into a
source for mass production of live feed for fish larvae.



THE EFFECTS OF HETEROLOGOUS ANTLI-MICROBIAL PEPTIDE GENE TRANSFER ON
THE IMMUNITY OF THE EASTERN OYSTER Crassostrea virginica

T. C. Cheng*, J. L. Lapeyre, J. T. Bucannon, T. R. Tiersch, and R. K. Cooper
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Taiwan Fishery Research Institute
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Diseases and accumulation of human pathogen bacteria are two of factors that hamper the further
development of oyster industry whose oyster production excesded 100 million doliars in the United
States in 1995.

Oysters do not have the adaptive specific irmmunity but they do possess innate nonspecific immunity.
However, the innate immunity is not enough to protect oysters from invasion of certain pathogens and
elimination of the contarination of human pathogens. The antimicrobial peptide cecropin B which is
isolated from giant silk moth Hyalopphra cecropia possesses antimicrobial activities. Therefore, to
enhance oyster immunity by transferring cecropin B and its analog to oysters was evaluated. The evaluated
parameters were PCR, RT-PCR, hemocyte number, hemocyte killing index, bacteria hemolymph loading,
Perkinsus marinus tissue loading and bacteria tissue loading.

Alihough significant difference of bacteria tissue loading was not found, the bacteria tissue loading of
antimicrobial peptide genes transferred oysters was lower than those of the controls. The results indicated
that the oyster immunity might be enhanced by the addition of heterologous antimicrobial peptide genes.
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EFFECTS OF ASTAXANTHIN AND VITAMIN E SUPPLEMENT IN JAPANESE SEA BASS
Lateolabras japonicus BROOD STOCK DIET ON THEIR FECUNDITY AND EGG QUALITY

Y H. Chou and Y.H. Chien*
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Japanese sea bass Lateolabras japonicus brood stock were maintained for 35 days on diets formulated
with supplementary astaxanthin (0.4 mg/100g dry diet) and vitamin E (100 mg/100g )(diet AF), astaxanthin
alone (diet A), vitamin E alone (diet E), and neither astaxanthin and vitamin E (diet C) to investigate the
egg quality produced. Concentration of both astaxanthin and vitamin E in egg reflected brood stock
dietary levels. Egg quality and hatching performance of eggs from brood stock fed on diet C were
generally poorer than those on diet A and diet E. Astaxanthin and vitamin E at its supplement level in this
experiment improved egg quality and hatching performance about equally. However, it appeared there
was a negative synergistic effect on egg quality when both astaxanthin and vitamin E were supplemented.

Results of spawning and egg quality of Japanese sea bass brood stock fed with four experimental diets
for one month. C: no astaxanthin and a-tocopheroi supplement; A: astaxanthin supplement at 5% or 0.4
mg/100g; B: a-tocopherol supplement at 0.2% or 100mg/100g; AE: supplement of both A and E.

Diet
C A E AE

Eggs per spawning

(x 10%egg) 45.98 §1.07 84.17 69.73
Egg productivity

(10% egg/kg fish) 14.4 36.2 38.4 20.1
Buoyant egg ratio (%) 41.56° 72.38% 79.35* 56.57
Egg diameter (mm) 1.38 1.37 1.38 1.42
01l globule number 6.0 23 4.0 35
0Oil globule diameter (mm) 0.32 0.35 0.32 0.32
Hatching rate (%) 73.00° 88.33 93.332 §3.33®

Abnormal fry ratio (%) 12.60 3.51 8.84 13.34
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A SOCIO-ECONOMIC ANALYSIS OF FRESH WATER FISEERIES IN UDAWALAWA AND
CHANDRIKA WEWA RESERVOIRS IN SRI LANKA

P.A.J.Chintha Perera*

National Aquatic Resources Research and Development Agency
Colombo 15, St Lanka
chinthaperera@,yahoo. com

Sri Lanka has a tremendous potential for inland reservoir fishery and a considerable number of fishing
families are engaged in this field. The present study was undertaken to highlight the fresh water fisheries
as well as to determine the Socio-economic backgrounds of the fishermen engaged in fishing activities
in both reservoirs.

It appears that due to the poor fish catches it affects the Socio-economic standards of the two fishing
communities. Socio-economic situations of these two fishing communities are not favorable and in
Udawalawa 67% of the fishermen’s are in improvised houses while in Chandrika wewa it was 69%. The
savings patterns among these two fishing communities are rather low. Most of the fishing families do
not have savings accounts. The results revealed that in Udawalawa 80% are not having savings accounts
and while in Chandrika wewa it was 75%.

The educational standard of these two fishing communities was rather low and in Udawalawa 8% was
illiterate and the illiteracy in Chandrika wewa was 25%. Most of them are educated up to primary
education and in Udawalawa the number is 60% in Chandrika wewa it was 54%.

Income levels of these two fishing communities showed sign)ficant differences in their average monthly
income. Results indicated that the average monthly income of a fisherman in Udawalawa was Rs. 6420
and while in Chandrika wewa it was Rs.1200,

Figures below indicate the total annual fish production and the total annual income from freshwater
fishing in both reservoirs. It indicates income from fishing in both reservoirs is decreasing by month to
months. According to the study illegal fishing methods such as water beating, using small mesh size
nets, and using drag nets appear to be the main reason and increased number of fishermen in the reservoirs
are also reasons for poor catches. The study results revealed due to these reason fishermen in both
reservoirs are getting low freshwater fish catches and as a result it affects their Socioeconomic standards.
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AGE-MARKERS OF THE TWO SAND DOLLARS, Astriclypeus manni AND Clypeaster Japonica
IN CHEJU, KOREA |

K.-S. Choi* and D.-H. Kang
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The irregular sea urchins, Astriclypeus manni and Clypeaster japonicus are widely distributed on a
subtidal sand flats along the coast of Cheju Island, Korea. Despite their abundance and popularity,
limited information is available on their ecology. The present study reports age distribution and growth
pattern of A. manni and C. japonicus populations presented in Cheju coast. Sand dollars were collected
from Hamdock and Kangjung in September 1999 and in June 2000 using SCUBA and trawling. Size of
sand dollars, as a test diameter distance between mouth and anus was recorded using a caliper. To
identify the skeletal growth zones, oral and aboral tests were bleached and polished with sandpaper.
Polished tests were flamed over an alcoho! lamp and washed with xylene to contrast the annual growth
bands preserved on a plate. Image of the growtb zones and the plates were scanned into a personal
computer for determining age. Age of each sand dollar was then estimated by counting the number of
dark band formed on the test. Areas of each growth band were also measured from the digitized images
to investigate age-dependent growth rate. For comparison, percent plate growth area (PPGA), a difference
of area between two separate annual bands, was calculated.

Test diameters of A, manni and C. japonicus analyzed in this study were within a range of 36.3to0 153.8
mim and 85.3 to 115.4 mm. PPGA of A. manni and C. japonicus was estimated to be 50 and 65% in 2 to
3 year-old class while it was oaly 13 and 11% in case of 6 year-old class. Skeletal growth rates of young
sand dollars were found to be much higher than the rate of relatively old sand dollars. A log-linear
relationship was observed between the test diameter and age of A. manni collected from Hamduck while
there was no obvious relationship found between the test diameter and age from the sand dollars collected
from Kangjung. It was believed that water temperature, food availability and other environmental
parameters between two different localities resulted in the observed different growth rate. The techniques
used in this study provided affordable and reliable data on the skeletal growth measurement of the
irregular sea urchins, A. manni and C. japonicus.
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SEASONAL CHANGES IN THE INFECTION INTENSITY OF Perkinsus sp. FOUND IN THE
MANILA CLAM, Ruditapes philippinarum DISTRIBUTED IN KOMSOE BAY, KOREA

K.-S. Choi*, K.-I Park, S.-B. Hur and Y. Kim
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Perkinsus sp. has been identified as responsible organism for the recent decline Manila clam landing in
Korea. Monthly investigation on infection intensity and pathology of Perkinsus infected Manila clam
population was camried out in Komsoe Bay located in the west coast-during February 1999 and December
2000. About one hundred clams were collected each month for the analysis. Infected clams were
incubated in fluid thioglycollate media over a week, stained with Lugol’s iodine solution, digested with
2 M NaOH and the number of Perkinsus present in an individual recorded. Histological slides were also
prepared from the infected clams and their pathologic symptoms were examined using a microscope.

Trophozoites of Perkinsus sp. were dominantly distributed on gills and epithelia of digestive glands
however a few numbers could be detected at siphons and foot tissues. Heavily infected clams often
exhibited white spots on mantle and foot tissues due to the inflammatory reaction of the hemocytes,
forming nodules. Trophozoites were also found along the connective tissues of follicles during spawning
season indicating that Perkinsus sp. may disturb reproduction of the clam. Total number of Perkinsus sp
in an individual clam varied from none to 9,550,000 with a monthly mean of 279,663 to 2,198,558
during the course of study. The number of Perkinsus sp in the clam was found to lowest daring July and
August when unusually low salinity was recorded in this area due to the heavy rain. Highest monthly
infection intensity in terms of total number of Perkinsus sp. in clam was observed in October, when a
mass mortality of the clamns was observed in the field. Small size of clams with shell length of ten mm
or less were not infected with Perkinsus sp. It was concluded that Perkinsus infection in the Manila clam
is in part controlled by changes in salinity and clam growth; low salinity environment minimize infection
intensity while the clams get more Perkinsus as they grow.
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GILL ANP MANTLE STRUCTURES OF THE FRESHWATER CLAM, Corbicula fluminea
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Preshwater clam (Corbicula fluminea) is one of the popular bivalves on the dinning tables in Taiwan. It
is characterized with prosperous hinge teeth and obvious concentric ring. The shell which is 2~3cm in
diameter comes close to triangle with black or yellowish-green colors, and the interior part of the shell is
white and the edge is purple. This species inhabit in freshwater lakes, rivers, ponds or channels, and even
in estuaries. In ordet to investigate the mechanisms of ionic regulation in the stenohaline bivalve,
histological and ultrastructural studies were performed first to realize structures of gills and mantles.

Of the freshwater clam there are two separate demibranchs (gills) paired on each side of the mantle
cavity. Each demibranch is composed of two lamellae formed several central water cavities, called
water charmel. The surface of the lamellae are vertical arranged filaments with long cilia and short ones.
Several filaments form a concavity joined with the other lamella and connected by the interlamellar
septum. Between each filament there are many ostia. The ostia extend to the water channel, and form the
water canal. Water enters into the mantle cavity from the inhalant siphon, and flows into the water
channel passing through the ostia and water canal of lamellae. Then it moves toward the suprabranchial
chamber and finally eliminated by the exhalant siphon. In freshwater clam the mantle consists of an
outer skirt region distal to the paltial line, a central skirt region, and a vascular area adjacent to the dorsal

~ edge of the visceral mass. The outer skirt region looks like a thin membrane, the central skirt region has

horizontal folds forming some crevices with upright cilia, and in the vascular area there are no horizontal
folds but the same cell form of central skirt region.

Buture work will be focused on the mechanisms of jonic regulation by the methods of biochemistry and
molecular biology. Also the structures and mechanisms of bivalves will be compared to find ocut the
difference between them.
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THE EFFECT OF DIETARY PROTEIN QULITY AND «-STARCH LEVEL ON THE
COMPENSATORY GROWTH AND BODY COMPOSITION OF SOFT-SHELL TURTLE
(Trionyx sinensis) AFTER EXPOSURE TO LOW TEMPERATURE

Shao-Hung Chou* and Yii-Shing Huang
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The objective of this study was to investigate the effect of re-feeding soft-shell turtle (Trionyx sinensis)
diets with graded levels of ot-starch on the growth performance and body composition with a scheduied
temperature reduction and restoration program.

_Seven iso-nitrogenic diets (35% CP) were fed to a total of 28 replicates which having 4-6 soft-shell
turtles each (initial weight: 369) for 3 weeks. After three weeks of feeding diets containing 0-30% of o-
starch at 28°C, water temperature was reduced to 1 5°C at a rate of 1°C/6hrs. One group of turtles were
held at 15°C for three weeks while the control group’s were stayed at 28°C. There was apparently no
appetite on the turtles held at 15°C. Another 3 weeks of feeding restarted when water temperature was
restored from 15 to 28°C. The turtles in the control group received the same seven diets as those with
temperature reduced group except that they were maintained at 28°C throughout the whole experiment.

Weight loss, body protein, body fat, liver lipid and liver gltycogen of T. sinensis before and after exposure
at 15°C are recorded and discussed. The relationship between compensatory growth and dietary
carbohydrate level are discussed in detail.
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STUDIES ON THE FACTORS AFFECTING THYROTROPIN GENE EXPRESSION IN
BIGHEAD CARP Aristichthys nobilis

L. Chowdhury*, A. Chatterjee, K. Y. Huang and J. Y. L. Yu
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Thyroid stimulating hormone (Thyrotropin; TSH), a member of pituitary glycoprotein hormones,
stimulates the formation and secretion of thyroid hormones and ultimately regulates the growth and
function of the thyroid. It is a heterodimeric molecule with a common glycoprotein &#61537;-subunit,
finked with a unique &#61538;-subunit noncovalently. The &#61538;-subunit is wholly responsible for
conferring its species specificity and unique biological activity.

Tn the present study we extend our previous work to show the influence of some factors such as T3,
&#61538;-endorphin and cortisol on TSH-&#61538; gene expression in the pituitary of adult bighead
carps. Pituitaries were sliced and cultured in MEM (minimum essential medium) in a COZ incubator at
50, CO?2 concentration for 24 h at 250C with various factors individually. As a control a parallel group
was maintained without any treatment. Then cells were harvested by centrifugation and total RNA was
isolated from each sample. The RNA was reverse transcribed (RT) followed by PCR amplification. The
product was run in a 1% agarose gel. All treated groups were compared to the control group.

The results showed that T3 (10-8 M) inhibits significantty TSH-&#61538; gene expression. &#61538;-
endorphin (10-8 M} and cortisol (10-8 M) increased significantly the TSH-&#61538; gene expression.
However, cortisol was more effective than endorphin. These results suggest that &#61538;-endorphin
and cortisol may play a regulatory role in stimulating the pituitary TSH-&#61538, gene expression in
bighead carp (supported by Academia Sinica, Taipei, Taiwan, R.0.C.).
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ULCER TYPE OF DISEASE IN THE FISHES OF SMALL-SCALE FARMER’S POND IN
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Studies were conducted to investigate ulcer type of disease in the small-scale rurat poor fish farmer’s
pond and to suggest a low-cost treatment measure. In total 20 ponds of 10 different sites were selected in
Mymensingh district considering as treatment and control ponds. Fishes were sampled on monthly basis
starting from September 2000 and continued until April 2001 to examine their disease condition. The
disease was detected by observation of lesions on the fish body surface and subsequently by laboratory
examination. A number of suspective bacterial pathogens were recovered form the lesions and kidney of
the diseased fishes, Cirrhinus mrigala, Labeo rohita, Catla catla, Barbodes gonionotus, and Pangasius
sutchi. Fungal isolates, especially Aphanomyces sp. and Saprolegnia sp. were recovered form the lesions
and affected muscles of the sampled fishes. Among the bacterial isolates, Aeromonas sp. Pseudomonas
sp. and Edwardsiella sp. were found to be pathogenic. In the case of fungal isolates both Aphanomyces
sp. and Saprolegnia sp. were detected as pathogenic,

Low-cost preventive treatments were applied in the selected farmer’s ponds on the basis of preliminary
studies under laboratory condition. Disease outbreaks were found to be very low where preventive
treatment measures were taken using the pre-selected successive doses of salt and lime (1:1, 1kg/ decimal).
In the winter months (December to February), the disease outbreaks were found to be very high in the
control ponds (non-treated), whereas in the treated ponds infection were significantly low. In laboratory
based treatment trial, antibiotic renamycin was found to be effective against bacterial invasion at a dose
of 50mg/kg body-wt/day applying for five days. For fungal infection the diseased fishes were found to
be cured within five days by one hour bath in 0.5% salt and lime suspension at a ratio of 1:1 applying for
3 days.
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To investigate the larval and juvenile fish community in the coral reef areas in Taiwan, fish larval were
collected at night with light trap set up in Im depth and larval net trawling surface water at fouricen
stations in Yehliu, Suao and Kengting, which are located in northern, northeastern and southern Taiwan,
from January to April, 2001. A total of 1,163 larvae representing 29 families were collected. The larval
fish communities consisted of coastal pelagic(17%), estuaring(28%), meso-pelagic(7%), sandy benthic
(17%), rocky benthic{24%) and coral recf(&%) species in the surface layer of coral reef areas. Apogonidae
was made up approximately 70% of the total catch. The abundance and number of species of the larval
and juvenile fish increased from January to April, which may due to the phenomenon of spring bloom.
Additionally, the occurrence of larval fish reached a peak earlier in southern than in northern and
northeastern Taiwan, which may be resulted from the water temperature increased with an earlier
commencement.



THE INTERACTIONS BETWEEN CETACEANS AND FISHERY IN THE PESCADORES
WATERS
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Institute of Tropical Agriculture
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The conservation of cetaceans in Taiwan was originated at the Pescadores in 1990. However, the conflict
between the fishery loss and cetacean protection keep growing. In order to elucidate the relationship
between cetaceans and the fishery on the islands, a total of 53 long-line fishermen, 43 torchlight-net
fishermen and 50 driftnet fishermen were interviewed in this study. Questionnaires were prepared and
interviewed fishermen monthly at fishing villages or harbors on the islands, from January 2000-May
2001. Among the interviewed fishermen, 12 longfine and 5 torchlight-net fishermen were requested to
log their working process for 12 months and 1 month respectively. The fishing season was usually
stretched out from mid March to November (average 5.9 months) for torchlight-net, extended from
August to next April (average 6.2 months) for driftnet, and generally covered whole year for longline.
The dolphin-encounter rates were as 98% in torchlight-net, 84% for driftnet and 79% for longline and
77% of torchlight-net’s, 52% of driftnet’s and 61% of longline’s were actually interfered by dolphins. In
terms of incidental catch of dolphins; the number of dolphins incidentally killed by driftnet was obvious
higher than the other two methods: only one dolphin carcass was tangled in torchlight-net and 18 dolphins
were incidentally caught by the longline in the span of fishing but 42 dolphins incidentally caught by
driftnet, during 1999-2001, 36 in the first fishing season and 6 in the second. According to the returned
log records, the probabilities of dolphin-encounter were significantly higher in the eastern water than the
western’s and in spring than the other seasons. This result is consistent with the other cetaceans field
survey in southwestern waters of Taiwan.
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The effects of four different diets (diet 1 - SEAFDEC/AQD formulated diet with 18.9% crude protein
(CP), diet 2 - Seafdec/AQD formulated diet with 34.2% CP, diet 3 - commercial feed pellet with 28.9%
CP, and diet 4 - a mixed diet of 80% blanched chicken entrails and 20% rice bran with 31.7% CP) on the '
growth, survival, apparent feed conversion ratio (FCR), condition factor, and production of Asian catfish
C. macrocephalus were investigated through a single factor experiment with three replicates per treatment.
Catfish juveniles with initial mean body weight (MBW) of 3.610.17 g and mean total length of 78.020.
09 mm were stocked at 10 fish/m2 in 12 units Of 25.m2 pen and reared for 120 days. Results showed that
the fish fed SEAFDEC/AQD diet with 34.2 CP (Diet 2) gave significantly highest (P<0.05) MBW (108.
9 g), specific growth rate (2.9%), MTL (232.8 mm), condition factor (0.86), and production/25 m?2 (18.
2 kg) than those fed Diets 1, 3 or 4. The feed conversion ratio (FCR) of Diet 3 (2.3) was most efficient
but was not significantly different (P.0.05) from Diet 2 (2.5). The survival rates (67.7%81.2%) of the
fish fed the four diets, however, was not sign)ficantly different (P>0.05). Highest return on investment
(82%), lowest payback period (1.2 years), and highest net profit (PhP67.56) per kg of fish produced
were obtained from Diet 2, Results suggest that the culture of Asian catfish C. macrocephalus in pens
fed SEAFDEC/AQD formulated diet with 34.2% crude protein is a viable aquaculture venture in the
Philippines.
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EFFECT OF SALINITY ON THE GROWTH AND SURVIVAL OF Meretrix meretrix AND
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Different species of molluscs have been tried out for shrimp farm effluent treatment at experimental
level in the shrimp farming areas of Sri Lanka. Meretrix meretrix which is found in some of the coastal
lagoons in the North Western province of Sri Lanka where shrimp farming has developed to a large
extent. Since 30% of shrimp farms are situated in the dry zone where high salinity fluctuations are
observed and normal salinity is between 25 — 40 ppt through most parts of the year, it was necessary to
select species that could tolerate high salinities, for the purpose of effluent treatment. Experiments on
survival and growth of this species in shrimp farm effluent canals were carried out from 1995 January to
1996 December. The growth of this species were studied with special reference to water salinity. Growth

was measured using the length increase of the shell biweekly together with the water quality in the
effluent canals.

The results were analysed using a multiple regression and a linear relationship was observed between
water quality and survival and growth of Meretrix. (P(o.os);R2= 0.856 and O 996 respectively.) A direct
relationship to the salinity was indicated. It was found that Meretrix could survive through the salinity
fluctuations observed in the area (15 — 68 ppt recorded during the study period). Growth and survival at
different salinity levels were analysed and a significant difference was observed between the salinity
ranges. (P>P ., Growth was retarded at salinity levels higher than 40 ppt and survival was found affected
at salinity levels higher than 35ppt.

Results for Crassostrea indicated a linear relationship between water quality and survival and growth.
(P(O.OS);RE 0 .709 and 0. 853 respectively) However it was indicated that survival and growth were
affected by water temperature and salinity for this species. But in analyzing the survival data at ditferent
salinity levels, survival was not affected by the salinity significantly (P<P .-} while growth was retarded
at salinity levels higher than 50 ppt. (P>P ) This species was also able to tolerate the salinity fluctuations
observed in the area during the study period. As the temperature in this area ranged between 235.0°C and
34.0 °C, during the study period, the temperatures above 32.0°C seemed to affect the survival and growth
of Crassostrea. (P>P(0.05);)

The present study indicated the potential of using these two species in shrimp farms for the purpose of
effluent treatment by culturing them in effluent canals. Further studies are needed to find their filtering
capacities at the salinity ranges recorded from the shrimp farming areas.
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Shrimp culture industry in Sri Lanka depends mainly on the Chilaw - Mundel - Puttalam estuarine
system connected together by the Dutch canal; for its brackish water requirements which also acts as the
receiving body for untreated effluents. The rapid increase in farm density (20ha/1Km - 50ha /1Km of
water source) during the mid 1990’s increased the pressure on the environment resuiting in close location
of farms, contamination of water source and self polution; causing rapid spread of disease. This paper
reviews the major epizootics experienced by the shrimp industry in Sri Lanka and the environmental
conditions which favoured their spread.

The estuarine system itself has been affected by autopolution from shrimp industry and shows a time
series deterioration in water quality. In areas with high pressure from shrimp farms, levels of phosphate
(0.35-0.98mg/1), nitrates (0.005 - 0.53 mg/1) nitrites (0.003 -0.29 mg/l), ammeonia 0.002 -0.089 mg/1),
sulphides (0.02 -0.70 mg/1), BOD (28.0 - 140.0 mg/1), Total suspended solids (200 - 675 mg/l) turbidity
(07.0 - 400+ mg/1)and pH (7.8 - 9.3) shows high seasonal fluctuation, restricting the capacity of the
environment to support the shrimp farming activities. The problemm is further aggravated by management
practices adopted by farmers with respect to percentage water exchange feeding and release of effluents

Three major epidemics were observed in the Sri Lankan shrimp culture history; caused by viral infections.
All pathogens had been newly introduced to Sri Lanka by the import of post larvae and broodstock.

The first major epizootic Monodon Baculovirus (MBV) affected during 1989-1991 period, when farm
density was below 10ha/1Km of water source. The environmental factors identified for the spread included
high stocking density (>30 pl/m?), high feed input, poor water management and conversion of acid
sulphate soils for shrimp culture.

The second epizootic - white spot virus occurred in 1996 and still continues to damage the production.
The rapid spread was triggered by close proximity of farms, suboptimal water quality in ponds,
autopollution, feed management and contamination of natural water bodies. Carriers further aggravated
the problem nullifying any control methods.

Third epizootic - yellow head virus appeared in 1998 and affected farms in areas with very high farm
density (>35ha /1Km of water source). Poor management practices close location of farmers sharing the
same water source and contamination of natural ecosystem together with uncooperative attitudes of
sorne farmers aided rapid spread.

The above information shows the deterioration of environmental conditions in culture ponds and estuarine
system triggers rapid spread of disease. Environmental management in shrimp culture reducing the
strain on the natural eco-system is the only option for sustainability of the industry.
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Gracillaria edulis is native in the Puttalam lagoon and is found in the Kalpitiva area. It is used as a food
source locally. Since it is capable of reducing nutrient levels in the shrimp farm effluents and could be
easily collected from the area. This could also provided an added income to farmers in the local market.

Since Kalpitiya area belongs to the semi arid zone the water salinity in shrimp ponds rise above 35ppt
during most patts of the year. However the salinity in the puttalam lagoon in this area also fluctuates
widely and records levels higher than 35ppt during some parts of the year. Therefore a species that
survives under local conditions was considered to treat effluents so that it could obtained easily and
would be adapted to the local environmerntal conditions.

Growth and survival of Gracillaria was monitored biweekly together with the water quality in the effluents
after introducing Gracillaria to selected shrimp farm effluent canals in the Kalpitiya area for a period of
two years.

The results of the study indicated a linear relationskip for growth and survival with water quality of
effluents. A multiple regression analysis indicated saiinity and suspended solid levels directly affecting
survival (r* = 0.891) and growth was affected by salinity and temperature. (r* = 0.766)

Survival rate was less than 20% during dry seasons when salinity was higher than 50ppt. And suspended
solid levels were greater than 350ppt. During rainy seasons survival was between 10- 40 % . there was a
significant difference in growth and survival seasonally (P>P, ) growth was retarded at salinity levels
higher than 40 ppt. And temperature above 3° . :

Since farmers in this area records salinity levels up to 60 ppt during dry seasons, aithough this species is
locally available it could not be recommended for effluent treatment in shrimp farms in this area due to
its low survival during high saline conditicns and at highstispended particle concentrations.
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Bangladesh is blessed with a coastline of 710 km along the north and northeast part of the Bay of Bengal
having fertile water area of about 48365 sq. nautical miles, which is as big as the country itself. All these
marine and coastal waters have great potential for about 475 species of fish playing an important role in
the national economy. The aim of this study is to identify the breeding pattern of most commercial fishes
of the territorial waters of Bangladesh that assist to perform different breeding and culture activities
inciuding hatchery installation as well as coastal aquaculture in the coastal areas. The attached table
exhibits the summarized data of breeding performances such as breeding season, body length and weight,
gonad weight and fecundity of 15 marine fishes of the coastal and offshore waters of Bangladesh. It
explains the breeding pattemn of the fishes showing the prolonged spawning season ahmost throughout
the year round, their variation in body length and weight, variation in gonad weight and fecundity in the .
marine environment. As these fishes are of marine habitat, their spawning occurs around the salinity of
30%o and afier enjoying the larval life in the offshore waters, the juveniles migrate towards the sballow
coastal waters for shelter and feeding where they pass their young life.

Species narme Breeding season Body Body Gonad Fecundity

length weight weight

{cm) (gm) (gm) Fecundity
Tenualosa ilisha Tuly-October 32-44 450-1100 62-175 8-13x10°
Eleuthronema tetradactylum  December-July 47-52 1000-1500 116-245 10-20x30°
Sillage domina Tuly-Aug, Nov-Feb. 31-39 201-409.8 11.6-42.6 4-11x10°
Pampus argenteus December-February 28-32 290-600 34.5-92 1x2.4x10°
Parastromateus niger Tuly-October 36-41 850-1300 62-120 2-11x10°
Coilia dussumieri Dec-Feb, June-Sept. 14-17 g-11 0.4-0.5 1-4x10°
Polynemus paradiseus March-October 17-21 25-54.4 1.4-6.1 7-42x10°
Scomberomorus gultaius March-May 48-91 1200-5400 120-820 3-11x10°
Pangasius pangasius May-August 74-95 2500-7200 28-140 12-41x10°
Arius tenuispinis Tune- August 27-43 172-653 13-32.3 37-68
Lates calcarifer March-April 60-92 4800-9500 425-890 2-7x10°
Mugil cephalus December-February 43-51 1100-2500 218-500 8-16x10°
Liza subviridis December-February 9-24 29-138 4.5-32 4.7x10*
Setipinna taty October-April - 21-30 51-154 1.6-16.7 10-41x10°
Johnius argentatus February-May 33-41 297-671 5.9-11.9 2-10x10°

Table showing the breeding performances of 15 commercial fishes of the Bay of Bengal
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The psammobiid clam Psammotaea elongata which is found in freshwater to brackishwater habitats in
Tloilo, Philippines, is harvested and sold shucked in local markets for human consumption. Other related
species, such as P virescens and perhaps, P minor are found in more estuarine to marine environments
in the same locality, although no data exist on their biology, fishery and physiology. These species,
together with other invertebrates, are the subject of an on-going investigation which aims to deternine
the parameters of their energy budgets, including their assimilation rates, for possible inclusion of these
species in polyculture set-ups. There is a great potential that culturing of invertebrates {(e.g. molluscs,
holothurians) and seaweeds in the vicinity of milkfish Chanos chanos pens can mitigate the environmental
impact of aquaculture through conversion of waste into usable biomass.

In this paper, results of preliminary laboratory measurements of P. elongata’s respiration and filtration
rates are presented. Respiration rates, measured with the use of a sealed chamber, were observed to
decrease with increase in clam size and salinity. Filtration rates measured through the indirect algal
depletion method, was highest under dark conditions. The algal species (Nannochloropsis sp.) that the
clam most preferred (mean rate = 0.6 1h') had the least cell diameter, whereas lowest filtration was
observed in larger-sized species (i.e. Tetraselmis batan and Chaetocerus calcitrans). Optimal filtration
rates were also observed within a given range of algal cell concentrations. Results are explained in the
light of the burrowing habit and salinity tolerance of the species. Further work on the species will determine
the relative contributions of the other components of its energy budget, such as excretion, egestion, and
scope for growth. These will provide additional information as to the suitability of this species for
polyculture.
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Waste fish (e.g. Harengula Zunasi Bleeker) was divided into three sections, namely fiesh, bone and offat
(head, stripes, skin, ete.), by fish dressing machine and boning machine. A fish protein concentrate type
A was made of flesh. A fish bone meal, using as food addition or edible instant food, was processed with
bone. A hydrolyzed protein, being utilized respectively as protein drink (obtained patent No.CNO0101517.
6A), fish gravy (obtained patent No.CN0O0118904.2A) and protein meal, was made of offal.

The process of extracting fish protein concentrate type A (FPC-A) from waste fish with Soviet device
akin and acidic organic solvent was studied. The optimal conditions for processing FPC-A included
citric acid)fied alcohol as solvent to extract the ground dry fish flesh (after being washed and dehydrated)
of 40eyelet meshed for 4 furs. The amount of organic solvent used for extraction was 7.5 times as high
as that of fish flesh. A high quality of FPC-A was obtained with 89.6% in protein and 0.07% in fat.

The fish bone meal of 200~400 eyelets meshed, which it was processed through micro sifter from fish
bone of waste fish after having been dried, may be use as food intensify agent on vegetal food (e.g.
instant samp} because of its high iron (1 3.6mg/100g), calcium (1 9x10°mg/100g), phosphorus (8.2x10°mg/
100g) and abounding essential amino acid (EAA) (e.g.35.56 mg/g protein in Lys, 31.00 mg/g protein in
Leu).

The odorless protein drink with the most abounding amino acid and inor ganic element being respectively
1 .04mg/g protein Arg, 7.60mg/100g phosphorus, and fish gravy which it’s more abounding EAA (40.
3%) and fresh taste amino acid (mainly Glu, Asp, Gly and Ala, being 41.4%) than Vietnamese quality
gravy (EAA being 33.1%, fresh taste amino acid being 28.0%), were prepared from hydrolyzed protein
of offal through enzymolysis with B. Subctls neutral protease and flavorase. The protein meal that it had
been complicated by isopropyl alcohol was made of the manipulative enzymic hydrolysates of offal
through B. Subctls alkalis protease. The kind of protein meal may be utilized on beverage, soy, sausage,
gravy and shirr food because of its quality functionality such as solubleness, emulsification, elasticity,
bibulousness and water binding capacity.

Washing, Dehydrating, Degreasing

—»¥lesh y  Fish Protein Concentrate
Dressing Machine Drying, Micro Pulverizing
Waste Fish Boning Machine »Bone » Meal -—Intensified Food
.. . Proicin Drink
Enzymolysis
L »Offaj — > Hydrolyzed Protein Fish Gravy
Protein Meal

Fig. 1. Process of Waste Fish from the South China Sea
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Digestibility coefficients for dry matter (ADMD} and crude protein {APD) of various feed ingredients
were determined for consideration in practical diet formulation for grouper. ADMD and APD were
measured in vivo (mean body weight & standard error (s.e.) = 118.3 £ 3.6 g) by using the modified
Guelph fecal collection system. The method by Cho er al. (1982) was adapted at a ratio of 70:30 (reference
diet to test ingredient) in each test diet with 1% Cr,0, as external indicator. Thereafter, four practical
diets were formulated for growth experiment (initial body weight of grouper + s.e. =3.7£ 0.6 g) to
contain 45% protein, 10% fat and 375 kcal/100 g metabolizable energy. ADMD and APD of all diets
were likewise deterrnined in grouper juveniles (mean body weight £ s.e =83.24 + 1.7 g).

Grouper juveniles had the tendency to digest dry matter in feedstuffs of animal origin more efficiently
than dry matter in feedstuffs of plant origin. Among the feed ingredients tested, squid meal had the
highest ADMD value while ipil-ipil leaf meal had the lowest. APD values for fish meals were generally
high but comparable with those of Acetes sp. squid meal, white cowpea meal and defatted soybean meal.
No significant difference was observed between the APD of wheat flour and ipil-ipil leaf meal, however,
significantly lower than that of the control. The digestibility of rice bran protein in grouper juveniles was
very poor. Further, the growth performance of grouper fed control, white fish meal - and white cowpea
meal - based diets were comparable. Fish fed ipil-ipii leaf meal - based diet had the poorest growth
performance. ADMD values for control, white cowpea meal - and ipil-ipil leaf meal - based diets were
not significantly different but lower than that of the white fish meal-based diet. Also, the APD value for
white fish meal - based diet was higher than that of the control. Proteins of white cowpea meal - and
ipil-ipil leaf meal -based diets wete comparatively digestible but inferior than that of the control.

The present findings suggest that ADMD and APD can be used as indicators to determine the nutritional
value of feed ingredients. White cowpea meal can be incorporated as protein source in practical diet for
grouper at 20.5% of the diet without affecting their growth.
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Many disease states are caused by excessive enzyme activity, and inhibition of the enzymes involved
could treat and control of the disease. It has been recognized that inhibition of glycosidases is valuable in
the treatment and prevention of conditions such as diabetes, obesity, hyperlipoproteinaemia and
hypezlipidaemia, and in prevention of the infection of virus such as HIV. Glucosidase inhibitor was
screened from organic solvent extracts of macroalgae by a spectrophotometrical. method with p-
nitrophenyl-D-glucopyranosidase as substrate. The result indicates those organic crude extracts of some
macroaigae such as Rhodomela confervoides (Huds.) Silva, Gracilaria textorii(sur.) DeToni, Plocamium
telfairiae Harv., Dictyopteris divaricata (Okam.) Okam, Ulvalpeffusa and Entromorpha intestinalis (1.}
Link et al. have strong inhibitory activity of alpha-glucosidase under concentration of 80,1g/mi, The
organic solvent extract from Ulval peffusa was separated to several fractions by silica gel, DEAE-cellulose,
and inhibitory activity of each fraction was determined. The result showed that fraction of sulfolipids
has the strongest inhibition activity, and further separation and structure analysis including IR> NMR
and FAB-MS found the bioactive compound sulfoquinovosyidiacylglycerol. The inhibitory activity of
sutfoquinovosyidiacylglycerol (SQG) was investigated and the IC50 of SQG is 10.9ug/mi. SQG has
strong potency against alpha-glucosidase.

COMMUNITY-BASED COASTAL RESOURCE MANAGEMENT IN NASIDMAN ISLAND,
AJUY, ILOILO, PHILIPPINES

Pepito R. Fernandez
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Political ecology stresses that human-environment connections can be adequately understood not only
through cultural adaptation and homeostasis but also by reference to the relationship of patterns of
resource use, access and control to political and economic forces. This paper presents a political ecology
perspective to explain forces that sustain and inhibit a2 community-based coastal resource management
(CBCRM) system in Nasidman Island, Ajuy, Iloilo. The paper reveals that wider international and
national socio-political, economic and environmental processes have helped shape local decision-making
in Nasidman Island, particularly in the adoption and sustainability of a CBCRM program. In turn, the
CBCRM configuration in Nasidman, led by the Nasidman Small Fishermen’s Association (NSFA), has
also modified the local socio-political, economic and environmental structures and contexts it now faces.
The result has been the general increase in fish stocks, improved household livelihood and the enhanced
capacity of fishers to influence coastal resource management plans and programs.
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Policies are set in laws, agreements, and other legal documents. These are then the basis for the
development of action plans and programs using various processes and approaches. In fisheries, a new
framework for the better management of marine resources was provided for in the United Nations
Convention on the Law of the Sea adopted in 1982. With the expansion of the marine waters of coastal
states there was therefore the need to develop new concepts which would lead to responsible and sustained
fisheries. At the 1992 International Conference on Responsible Fishing in Cancun, Mexico, FAO was
requested to prepare an international Code of Conduct for tesponsible fisheries. The FAO Governing
Bodies further recommended the formulation of a global Code of Conduct for Responsible Fisheries, in
a nonmandatory manner, establish principles and standards applicable to conservation, management and
development of all fisheries. The Code was adopted on 31 October 1995 at the Twenty-eighth Session of
the FAO Conference, providing the necessary framework for national, regional, international efforts.

Southeast Asian regional initiatives are being undertaken by the Southeast Asian Fisheries Development
Center {(SEAFDEC) to develop tegional guidelines for responsible fisheries in three phases, namely,
Responsible Fishing Operations, Aquaculture Development, and Fisherjes Management. The regional
guidelines for responsible fishing operation was completed in 1998 after a series of regional meetings
and is now being used by SEAFDEC member countries and participating states.

At the national level, countries have their national laws governing fisheries promulgated in harmony
with regional and global declarations. In the Philippines, there are two recent laws that govern fisheries,
namely, the Agriculture and Fisheries Modermnization Act of 1997 and the Fisheries Code of 1998. These
laws and other related jaws on environment are in turn the basis for the promulgation of municipal or
City ordinances to govern the deveélopment of local fisheries, e.g., The Bolinao Coastal and Fisheries
Resource Management Ordinance of 1999, and the Dagupan City Coastal and Fisheries Resources
Management Ordinance of 1999, In these communities where fisheries development is concentrated
within the coastal zone, the management of capture fisheries and aquaculture is taken as one and not
separately. This requires the enactment of a comprehensive fisheries ordinance to serve as the legal basis
in the development of a site-spec]fic management plan.

This paper describes the development of capture fisheries management and policies at international,
regional, national, and local levels and discusses the processes involved.
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IS THERE SIZE-DEPENDENT FEEDING BEHAVIOUR OF MILKFISH Chanos chanos
CULTURED SEMI-INTENSIVELY IN THE PHILIPPINES?

C. Liickstiadt, U. Focken* and K. Becker

Department of Animal Nutrition and Aquaculture

Institute for Animal Production in the Tropics and Subtropics
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70593 Stuitgart, Germany
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Milkfish (Chanos chanos Forsskal) is the most important cultured finfish species in the Philippines. One
of the management methods used in milkfish pond cultare is the modified Taiwanese method, where fish
are regularly restocked (every 6 to 8 weeks) in order to have different size classes in the pond
simultaneously. It has often been claimed, that the food items ingested by milkfish differ according to
the size of the fish. Therefore using the modified Taiwanese method might reduce diet competition
between fish and enable the resource ,natural food“ to be used optimally. The present study aimed to
find out, if this aiso holds true for premarketable- and marketable juvenile milkfish from semi-intensive

‘brackishwater ponds.

A commercially managed pond (9 ha) was monitored in Banate, Iloilo, Philippines in July 1998 {(wet
season). Growth of natural food was enhanced by fertilization. No supplemental feed was given to the
fish. During the monitoring, 71 milkfish were caught using a cast-net every other hour (3 fish each} over
a period of 48 hours, thus covering all hours of the day. Of the caught fish, 47 had a full stomach. The
milkfish were distributed within three weight-classes (< 100 g, 100-200 g, > 200 g} covering the
premarketable- and marketable size of milkfish in the Philippines. Fish, stomachs and guts were measuted
and weighed to the nearest mm and 0.1 g respectively. Stomachs were removed and preserved in 70 %
alcohol. The stomach contents were later analysed microscopically according to the percentage of the
microscope slide covered by each of the main diet components.

Table 1: Contribution of different food components as a percentage of total stomach contents within
three different size-classes

BM g n Chlorophyta  Cyanophyta Diatoma  Crustacea  Others™ Detritus

<100 13 3.144.8 154485 4.6+7.8 3.526.9 14.2+1477  59.2%14.8
100-200 26 29443 20.81£9.2 6.948.1 1.9£6.9 75+ 7.8 60.0+£11.0
>200 8 5.0+7.1 20.048.0 5.048.0 0 1252167  57.5%13.6

“BM = Body mass; ** Others = nauplia, snails, mussels and part of higher plants

The relative sizes of the stomachs were the same in all observed groups (39% of total body length). None
of the dietary items of the fish in any of the three weight-classes was significantly different and there was
therefore no evidence of any size-selective feeding in the monitored milkfish pond. On the basis of these
results it cannot be confirmed that natural food is more efficiently used by different size classes of fish.
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Five out of the ten fish species in aquaculture with the highest production (according to FAO Statistics)
are at least facultative planktivorous. These species are frequently cultured in extensive or semi-intensive
systems, where natural food piays an important role and the use of compound feed is limited. Aithongh
plankton is typically the compartment with the highest bio-mass within the ecosystem of a fertilised fish
pond, its contribution to fish growth and the impact of fish on the food chain structure are not well
understood, e.g. it has been argued in the past that tilapia cannot survive and grow from filter feeding
alone.

Modem equipment for counting and sizing particles in the water is now available and offers the possibility
of measuring directly the filter feeding of fish. The counter output includes an estimation of the total
particle volume as well as the frequencies of up to 200 size classes of particles. By comparing the results
from a known volume of water with a filter-feeding fish to a control without fish, the volume of the
ingested hiomass can be calculated and the filtering efficiency of fish can be calculated for a large range,
of size classes, e.g. from 3 — 7.5 pm diameter as in the example given below,

[ Control

Frequency

— 2 —

Particle size (pm)

Figure 1. Simplified example of filter feeding on unicellular micro-algae by tilapia, Oreochromis niloticus
(12.5 g) for 1 h in 1/ of water. White bars: Control, 34p1 particles per liter, Shaded bars: Sample, 2841
particles per liter. Visible part of control corresponds to particles consumed by the fish. Particle ingestion
starts at approximately 3.5 pm. Actual feeding rate: 6ul Ir!, corresponding to 480ul kg h't.



82

OILYSPREAD: A SPREADSHEET MODEL OF OIL DRIFT ALONG THE COAST OF SOUTH-
WESTERN TAIWAN, USING CELLULAR AUTOMATA '
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Simulation of spilled 0il movement based on the algorithm of cellular automata was conducted on an
Excel multi-layered spreadsheet of the Microsoft Corporation. Individual cells were employed to represent
grid area with the dimension of 2 min.-Jongitude and 2 min -Jatitude (approx. 3x3 nautical miles). Seasonal
dataof surface current and wind drift near south-western Taiwan were entered onto different spreadsheets
as background information. Position and amount of oil spill(s) were key-in for the initiation of tracking
and dispersing of oil slick, based on the pre-defined celi-formula and environmental conditions in cach
cell. The oil drifted and dispersed between neighboring grids the same way a program of cellular automata
runs. Some oil slicks settled and attached to the grid if they reached shore along the way. The system
serves as a too) for educational purposes (Fig.1). In the future, additional spreadsheets can be added on
and simulation extends to effects such as wave action as well as impacts to the local fishermen, etc.
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Fig.1 An example. “+7, “*”, & “@” signs stand for different levels of oil slicks.
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The use of fresh and composted water hyacinth as a feed ingredient
for Nile tilapia, Oreochromis niloticus (1..)

Abdel-Fattah M. El-Sayed

Animal Production Department, Faculty of Agricultural Sciences,
United Arab Emirates University, Al Ain, UAE

Water hyacinth (WH) (Eichomia crassipes) is a wild freshwater fem belonging to
family Pontederiaceae. Tt grows and reproduces (by seeds and by daughter plants) at a
tremendous rate yielding up to 100-400 t/ha/yr. It also contains 30-60% nitrogen free
extract (NFE) and about 20-30% crude fiber. However, few studies have dealt with
the incorporation of WH into tilapia feed, in a simple displacement procedure.

The present study was conducted in Animal production Department, Faculty of
Agricultural Sciences, United Arab Emirates University, Al Ain, UAE, to evaluate the
use of fresh and composted WH as energy sources for Nile tilapia (Oreochromis
niloticus L) fingerlings. Fresh dry hyacinth (FH), Molasse-rteated hyacinth (MT),
cow rumen contents- treated hyacinth (RT) and yogurt-treated hyacinth (YT), were
incorporated into nine isonitrogenous (35% cp), isocaloric (350 kcal GE/100g) test
diets, at 15 and 30% of dietary wheat bran. The diets were fed to tripicate group of 15
fish fingerlings (1.1g) stocked in 20 L fiberglass tanks, in a closed, recirculating
indoor system, at a daily rate of 5% of their live weight, twice a day, for 50 days.

The results revealed that the control diet (C) produced significantly better (P<0.05)
weight gain, specific growth rate (%SGR) and feed utilization efficiency than water
hyacinth-based diets. Growth rate of fish fed WH at 15% were not significantly
different (P>0.05), regardless of WH processing. At 30% inclusion level, fish fed FI
had significantly lower growth rates and feed utilization than those fed treated WH.
Processing had also significantly improved FCR in all cases, except for yogurt
treatment at 30% level, which resulted in a significantly poor FCR.
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Evaluation of date pits as a source of energy for Nile tilapia,
Oreochromis niloticus (L.)
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Date palms are the most important agricultural crop in the United Arab Emirates
(UAE). Date fruit production has increased from 230, 495 to 290, 448 mt during
1992-1998. Date pits represent about 13-15% of the date’s weight. Therefore, about
37, 758 mt of date pits were producted in the UAE in 1998. Date pits contain 55-75%
carbohydrates. However, very few studies have been conducted on their use as feed
ingredient for domestic animals and fish, with varying results.

The present study was conducted in Animal Production Department, Faculty of
Agricultural Sciences, United Arab Emirates University, Al Ain, UAE, to evaluate the
use of date pits as an energy source for Nile tilapia, Oreochromis niloticus fingerlings
and adults. Date pits (DP) were incorporated into isonitrogenous (35% cp), isocaloric
(350 keal/100g) test diets to replace 25, 50, 75 and 100% of dietary wheat bran in the
control diet, The diets were fed to duplicate groups of fish fingerlings (10g) and adult
(50g) at a daily rate of 4-5% of their weight, twice a day, for 70 days.

The results revealed that the control diet produced significantly better (P<0.05)
weight gain, specific growth rate (% SGR) and feed conversion efficiency (FCR) than
DP-based diets. In addition, Fingerling fish utilized DP more efficiently than aduit
fish. The performances of fish fed on DP at 25-75% substitution levels were not
significantly different. The increase in dietary Dp to 100% substitution level resulted
in further retardation in fish performance. The sharp reduction in the cost of DP-based
diets compared to the control diet may suggest the use of date pits as a partial replacer
for wheat bran in Nile tilapia diets. '
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The transgenic technology has been widely used in biotechnology, from generation of genetically modified
(GM) foods to production of pharmaceutical proteins. Inspired by the success of generation of super-
mice using exogenously growth hormone gene, the transgenic technology has been used successfully in
generation of fast growing fish by transferring a growth hormone gene. However, because of the current
controversies over GM foods, the marketing of such growth hormone transgenic fish remains to face an
uphill battle. Inthe present study, we attempted to use the transgenic technology to develop novel varieties
of ornamental fish by transferring a jellyfish green fluorescent proiein (gfp) gene. We used the zebrafish
{Danio rerio) as a research model. The initial work was to use a gfp gene under a skin-specific promoter
from a cytokeratin gene, krt8, and a promoter from a muscle-specific gene, mylz2, encoding a myosin
light chain 2 polypeptide. Stable lines of gfp transgenic zebrafish were obtained from both gene constructs
and the expression patterns of GFP mimicked the endogenous expression of the two genes. As the
expression of GFP under the krt8 promoter was only limited to a single layer of epidermis, the green
fluorescent color was observed only under a fluorescent microscope. In contrast, in mylz2-gfp transgenic
lines, green fluorescent color was easily visualized under daylight as weil as under uv light in the dark.
This was due to the strength of the muscle-specific promoter used as well as the large mass of muscle
cells expressing GFP. With the initial success of generation of green fluorescent transgenic fish, we also
tried several other fluorescent protein genes, including a yellow fluorescence protein (yfp), a mutant
form of gfp, and the red fluorescent protein (1fp or dsRed) from a sea anemone. The same mylz2 promoter
was used and stable lines of both vellow and red fluorescent transgenic zebrafish were generated. All of
these fluorescent colors could be observed easily under daylight. To investigate the possibility to create
more transgenic colors, double transgenic fish were obtained by crossing a gfp fish with an rfp fish. The
double transgenic fish displayed an orange colot. The amount of transgenic proteins have been quantified
and estimated at the level of 2-5% of total muscle proteins. Our works demonstrate the feasibility to
develop novel varieties of ornamental fish through the transgenic technology. Currently we are conducting
mating behaviour experiments using these transgenic zebrafish. Our work demonstrated the feasibility
to generate novel varieties of ornamental fish by the transgenic techniques.
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EFFECT OF FERROUS SULFATE AS FERTILIZER ON THE FARMED RED SEAWEED,
Kappaphycus alvarezii
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Tronm is essential for the growth of algae. To determine the effect of ferrous sulfate? on the growth of the
red seaweed, Kappaphycus alvarezii, an important farmed species in the Philippines, two experiments
were conducted in the coastal waters of Calatagan, Batangas.

One experiment was done using the fixed bottom monoline method for culture while the other used the
floating raft monoline method. Plot size for the methods was 15 m* with 30 ties of seaweed cuttings
(100 g/tic) each. Growth of K. alvarezii cuttings in both control (with no ferrous sulfate) and treatment
plots (with ferrous sulfate) for both experiments were determined after 30 days of culture. Application
rates for ferrous sulfate were 2 kg/plot/week for the fixed bottom monoline experiment and 3 kg/plot/
week for the other experiment.

The results (Table 1) showed that there was a significant increase in the growth of K. alvarezii with
ferrous sulfate application compared to that of the control using the floating raft monoline method. No
significant difference in the growth of the seaweed between the control and the fertilized plots was found
using the fixed bottom monoline method. Dispersal of the fertilizer in the fixed bottom plots was observed
to be limited compared to that in the floating raft plot.

Table 1. Growth (g) of K alvarezii with and without ferrous sulfate fertilization using two culture methods

for 30 days
Culture Method Control WithFerrous Sulfate % Increase
Fixed Bottom 484 454 2.0
Floating Raft 405 ' 585 30.2

Further studies are recommended to determine appropriate methods and optimal application rates of
ferrous sulfate, and its cost/benefit as fertilizer. .

*Ocean Fertilizer (Terrax Co., Japan)
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Furazolidone (FZ) has been widely used in aquaculture for its broad-spectrum antimicrobial activities in
treating aquatic animal infections. The compound is rapidly metabolized in fish. One of the stable
metabolites was found to be the open-chain cyano-derivative, 3-(4-cyano-2-oxobutylideneamino)-2-
oxazolidone (CBAZH,). This study started from the scarch of conditions for the in vitro biosynthesis of
CBAZH, in the liver homogenates of grouper. An optimal condition for the production of CBAZH, was
concluded as incubating 100 mg/ml furazolidone in a phosphate saline buffer containing 1.15% KCI, 10
mM glucose 6-phosphate, 0.8 mM NADPH, 5 mM MgCL, and 0.3 g/ml hepatic post-9000g supernatant
under anaerobic incubation at 37°C for 1 hour A gram of grouper liver was found to yield 400 nmol of
CBAZI, in this case. The distribution of CBAZH, in FZ treated (orally or in bath) grouper, Epinephelus
coioides, was also determined mainly in the serurn and muscle, rather than the liver or kidney by a high
performance liquid chromatography.

BATH ® Serum
& Muscle

Concentration (ng/mi or niy/q)

Fig. 1. Distribution of CBAZH, in grouper after oral and bath dosing at 50 mg/kg and 10 ppni, respectively.
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THE SECOND 25 YEARS IN FISH NUTRITION R & D (a personal view of topics, trials and
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Promotion to Senior Scientist and transfer to bureaucracy headguarters limited R&D, so I retired in 1978
and moved to half-time as Professor in Fish Nutrition at the University of Washington. This left half-
time for consultancy in Ecosystern Management and opened the door to national and international work
in fish nutrition and technology transfer. The taste of international R&D management, building the
fisheries R&D center (HAKI) in Szarvas, Hungary, motivated retainment as consultant for FAQ, IDRC,
UNDP, World Bank, USAID, USDA, Buroconsult, and several industries in Europe and Asia. Building
the SEAFDEC center on Panay was challenging and rewarding; the Fish Nufrition R&D center addition
to Alligahr Muslim University new and enlightening; the review of FAO projects in Laos trying and
somewhat dangerous; the 5 year technology transfer building the Fishery R&D units in Bangladesh
most trying and frustrating; the search for regional aquaculture research centers in Malaysia, India,
Philippines, Singapore, and Thailand most interesting; and the opportunities to visit and work with
scientists in Taiwan, Korea, Japan, China and throughout SE Asia were outstanding. The INFIC system
was built to catalogue feedstuffs nutrient profiles for least cost diet formulation; the TUNS committee on
Nutrition and Production of Fish was formed, and symposia scheduled at and between each [UINS
Congress. Results of these endeavors were manifest in new developments of centers for R&D - HAKI
hecame a regional and then international training center furnishing staff for R&D projects throughout
SE Asia and the Orient; SEAFDEC bloomed in scientific research and training; Japan built new R&D
centers for aquaculture as did Taiwan and Korea while China started her transition into modern scientific
fish husbandry.

Mores and customs required acceptance without compromising principle; clear intent induces cooperation;
recognition of persons and local policy enhances progress; and ability to communicate at personal,
political, and scientific level is essential for progress and achievement. Post-retirement international
work in technology transfer requires commitment to solve the problems encountered and diligence in
continual learning the nuances involved. '
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Variability of age and muscle components of Japanese eel (Anguilla japonica) in the silvering stage were
studied based on the specimens collected from downstream of Kaoping River in southwestesrn Taiwan
from November 1998 through November 1999. According to the external morphology (e.g. darkness of
pectoral fins and back; degree of the silver color of the belly) and gonadal development, the eels were
divided into three maturation stages, i.e., yellow, silvering and silver eel stages. Silver eels metamorphosed
at the mean age of 5.5 and 6.5 years for the males and females, respectively. The mean ages were not
significantly different between silver and silvering stage (p>0.05), irrespective of sexes. Meanwhile, the
crude fat contents of muscle were moderately correlated to the age (R=0.68 and 0.56 in male and female
eels, respectively), and significantly increased in silver-stage eels of both sexes compared to those of
yellow-stage eels. The muscle fat contents averaged 16.9 % in male silver eels and 17.6 % in female
silver eels, which were inversely correlated to their muscle protein and moisture contents. The
qualifications of silvering at the age were more than 4 years old on the both sexes and at the level of
muscle fat content more than 10.4% and 12.1% for the males and females, respectively. On the other
hand, silver eels occurred only in late autumn and winter (Nov. ~ Feb.). These results indicated that the
gel silvering process in the natural environment possesses internal threshold {age and fat store} and is
triggered by environmental factors.
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Fig. 1. Relationship of age and fat (%) in female Japanese eels.
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OCCURRENCE AND ABUNDANCE OF Pseudo-nitzschia spp. IN THE MAHESKHALL
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Occurrence and abundance of Pseudo-nitzschia spp. at the mouth of the Maheskhali channel of the Bay
of Bengal, Bangladesh were studied. Plankton samples were collected monthly from the surface water
during the high tide at daytime from June, 2000 to April, 2001. Five species of Pseudo-nitzschia, namely
Pseudo-nitzschia seriata, P. pseudodelicatissima, P. delicatissima, P. cuspidata and P. australis were
identified. Samples were analysed using phase contrast microscope. The three most commonly encountered
Pseudo-nitzschia species were P. seriata, P. pseudodelicatissima and P. delicatissima, and they varied
seasonally. The remaining two species P. australis and P. cuspidata were less common, and did not
exhibit any apparent seasonal fluctuation. Pseudo-nitzschia delicatissima was the dominant species during
the fall and winter months, whereas P. seriata dominated in the summer. Pseudo-nitzschia
pseudodelicatissima exhibited its highest abundance levels during the summer. Surface water temperature,
salinity, nitrate-nitrogen (NO,-N) and phosphate-phosphorus (PO,-P) were recorded and their relationship
with the occurrence and abundance of Pseudo-nitzschia species were studied. The Pseudo-nitzschia
spp. cell density was highest in November (12.6 x 10° cells L") when the water salinity was relatively
high (35 ppt) and temperature was relatively low (22° C).

EARLY DEVELOPMENTAL STAGES AND ECOLOGY OF TWO SILVERBELLIES Secutor
insidiator and Secutor ruconius COLLECTED FROM THE BAK-KHALI RIVER ESTUARY OF
THE BAY OF BENGAL, COX’s BAZAR, BANGLADESH

M.M. Islam, M.M. Haque* and M.A. Hossain

Department of Fisheries Management
Bangladesh Agricultural University
Mymensingh, Bangladesh

salehamk @bdcom.com

Early developmental stages and ecology of two Secutor species, Secutor insidiator (Bloch) (11.9-36.0
mm standard length, SL) and Secutor ruconius (Hamiltor-Buchanan) (14.0-33.0 mm SL) collected by
ichthyoplankton net from the Bak-khali river estuary of the Bay of Bengal, Cox’s Bazar, Bangladesh are
described and illustrated. All of the fins with supporting spines and rays were present in the smallest
collected sizes of both species. With growth of the specimens, significant changes in melanophore patterns
were found. Secutor insidiator is similar to S. ruconius in having upward protracting mouthparts and
body colouration, but can be distinguished easily by its more elongate body shape (body depth 38-47%

‘of SL. compared with 46-52% of SL in Secutor ruconius). Both the species occurred round the year from

August 1998 to July 1999. The surface water temperature and salinity during the study period varied
from 22.0-32.5C and 10-37 ppt respectively.
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Ceratium species composition and their occurrence and abundance in the Maheskhali channel of the
Bay of Bengal, Bangladesh were studied. Plankton samples were collected and analysed monthly from
two selected stations in the Maheskhali channel of the Bay of Bengal from JTune, 2000 to April, 2001.
Seven species of Ceratium, namely — Ceratium furca, C. tripos, C. fusus, C. inflatum, C. trichoceros, C.
ponectum, and C. hircus were identified. The three most commonly encountered Ceratium species were
C. furca, C. tripos and C. fusus. C. furca was dominant during the summer and autumn, whereas C. fusus
was dominant during the winter. Ceratium tripos exhibited its highest abundance levels during the spring.
Some hydrographic parameters e.g., surface water temperature, salinity, pH, nitrate-nitrogen (NO,-N)
and phosphate-phosphorus (PO,-P) were recorded and their relationship with the occurrence and
abundarnce of Ceratium species were studied. The Ceratium spp. were abundant during the early autumn
(September) and the cell density reached 3 x 10° cells L. The cell density was found to be increased
with the increase of water temperature and phosphate-phosphorus concentration. During the monsoon
months when the freshwater surface run-off was too high, the plankton population level decreased,
possibly due to the high level of turbidity of sand and clay particles.
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The omnivorous freshwater silver perch fish (Bidyanus bidyanus), which is endemic to Australia, is
considered to have high potential for aquaculture. This fish readily accepts artificial feeds. With the
increase in intensive aquaculture of this species, more information is required on the ability to rear the
fish under controlied conditions at high densities. In the present study we evaluated the effects of rearing
juvenile silver perch fish in water re-circulated tanks at high densities.

Silver perch (Bidyanus bidyanus Mitchell) juveniles at an average weight of 50g were stocked in fiberglass
tanks with a conical bottom, each containing 500 liters of freshwater at a density corresponding to 30,
60, 90 and 120 fish per m®. Each density was tested in 4 replicates. Water temperature was kept at 25°C
+ 2°C. Peed, extruded 2mm diameter pellets containing 35% protein and 5% fat, was administered by an
autornatic belt feeder.

The overall growth and survival rates of the fish reared under the different densities are presented in
Table 1. Tt is evident that the density does not affect the growth rate of the fish even at 120 fish per m*.
Interestingly, the best average growth and survival was obtained at the highest rearing density (120/m?).
It was in this group that one tank exhibited both the highest survival (35%) and highest average weight
aobtained (109 g). The overall survival of the group kept at the highest density of 120 fish per m® was 79.
2%. Many studies have demonstrated that an increase in fish density leads to a negative impact on the
growth of the fish. Therefore, the fact that best growth and survival was obtained in the highest density
treatment requires an explanation which might be related to the onset of aggressive behavior. Most of
the mortality occurred during the first 2-3 weeks of the experiment and thereafter almost ceased (see
Table 1). Evidence of active biting of fish by con specific was observed in the form of aberrations in the
skin and nasty gashes or holes in the flesh of dead fish removed from the tanks. These typically appeared
on the dorsal muscle just behind the eye and were maost probably caused in the course of aggressive
hehavior associated with territory/hierarchy establishment.

Modern aquaculture techniques rely on closed, intensive rearing systems in which the fish are kept at
high densities maximizing the yields per unit area. This experiment has demonstrated that it is possible

to attain normal growth rates when raising juvenile silver perch under intensive density conditions.

Table 1 - Growth and survival of silver perch fish reared at varying density levels

At stocking At 4 weeks At 10 weeks (harvest)
Number Average SD | Average % |Average SD %
of fish/m®  weight weight  survival| weight survival
30 50.7 12.1 63.2 53.3 914 217 517
60 50.8 12.8 64.8 66.7 925 311 589
90 505 125]| 643 67.8 89.7 285 616
120 50.4 12.2 63.4 81.7 956 259 792
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Geographically, Somalia locates in the East Africa, in the east it is adjacent to Indian Ocean and in the
north the Gulf of Aden. It has coastline of 3333 km with sovereignty territorial waters up to 200 nautical
miles. Under United Nations Convention on the Law of the Sea (UNCLOS) Agreement of 1982, the
Exclusive Economic Zone (EEZ) provides responsibilify to manage their resources. Fisheries rights
within 200 nautical miles assigned to individual countries or shared between adjacent countries’ rational
management have been implicated. Somalia lacks effective patrolling boats that safeguard and ensure
sustainable utilization of aquatic living resources. And that has encouraged an increase of illegal fishing,
dumping hazardous wastes, oil spill from passing tankers in Somali waters. All these activities have
added more weight to the already existing socio-economic problems. Somali waters are typical tropical
ecosystems that support mangrove, coral reefs, sea grasses that support more important marine fisheries,
which are depended by coastal communities. Although Somali fishery is under exploited if the international
community does not assist whole Somalia’s natural resources will be doomed into failure. In this paper,
T want to report the prospects of Somali resources, depleting marine resource through illegal fishing, and
some environmental degradations which are happening in Somalia waters followed by some
recommendations.
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Cobia, Rachycentron canadum, is regarded as having the greatest potential among all candidate species
far offshore cage culture in Taiwan and other tropical countries. Under the present cultivating practice in
Taiwan, cobia can attain 6-8 kg in one year, The fish are fed with either trash fish, or sinking pellets
formulated for groupers or seabass. At the present, information of nutrient requirement for cobia is still
limited, only one report demonstrated that the optimal protein and lipid requirement for juvenile cobia
were 44.5 % and 5.76 % respectively. Protein is the most expensive component in fish feeds and some
studies have shown that providing adequate energy from dietary lipid can spare the use of protein as an
energy source. Thus, in this study we are aim to understand the utilization of non-protein energy for
cobia in order to increase the protein efficiency and decrease the cost of feeds.

Fish meal and casein were used as the major protein sources of the experimental diets. Three dietary
protein levels (37, 41 and 45 %) were used along with four lipid levels (0, 5, 10, 15 %) which contained
energy levels of 307, 347.6, 389.8, and 432.4 kcal per 100-g diet respectively. Cultured juvenile cobia
with average weight of 28 g were used as experimental animals. Water temperature was maintained at
2741 °C and salinity was 3011 ppt during the experimental period. The fish fed twice daily at 0900 and
1630 h to trplicate groups of cobia. The experiment lasted for 8 wecks

Weight gain and feed conversion ratio (FCR) of fish fed diet containing 37 % protein and 15 % lipid (low
protein and high energy) was not significant different from fish fed diets contain 41 % and 45 % protein
with high energy level. The optimal protein and energy ratio was between 86-115 mg / kcal for juvenile
cobia. The results from this experiment showed that reduction in dietary protein content from 45 % to
37 %, while maintaining an energy level of 432 kcal per 100-g diet is still sufficient for the optimal
growth of the juvenile cobia. And the production cost of the feed may be spared by a reasonable substitution
of protein with lipid.
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APPLICATION OF EM (EFFECTIVE MICROORGANISMS) TECHNOLOGY TO MINIMIZE
WATER POLUTION IN FRY REARING TANKS AT UDAWALAWA AQUACULTURE
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University of Ruhuna
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In the context of pond fish culture, water pollution is an existing severe problem. To overcome this
problem, water renewing or art)ficial aeration is commeonly used. Poor resources availability and high
expenditure appear as major barriers to carry out these devices. There is a growing tendency in various
countries to employ effective microorganisms (EM) to minimize not only water poilution but also
numerous environmental effects made by agriculture. The importance of EM is very high under the
concept like organic farming and suitable agriculture too. The study was focused to ascertain the
successfulness of applying EM in pond fish cuiture to lower the inappropriateness of water result by
poliution’ as well as to favorable condition for the growth of fish, using EM were considered as the
objective of the study. Research was conducted at Udawallawe Aquaculture Development Center during
four months. Six fry rearing tanks stocking common-carp in selected unit at this center was chosen as the
test site, Basically “Extended EM” applied as the culture and continuous evaluation made through out
the whole time duration measuring water quality parameters “Dissolved Oxygen, Biological Oxygen
Demand, pH, Temperature, Total Hardness and Secchi Disk Depth) and growth performance (Weight &
Length of the fish). Water quality parameters obtain in this study indicated that there were no signihcant
differences whether inoculated with EM or uninoculated. As well as, growth performance obtain indicated
that there was no effect to fish growth on inoculating EM. The application of EM technology to minimize
the water poltution under this environment was not so effective. However, only a slight reduction of
matodour in fish tanks was resulied.



rl

CYTOKINE GENES AND THEIR EXPRESSION OF JAPANESE FLOUNDER
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The fish immune system comprises of the non-specific and specific immune defences, having both
humoral and cellular mechanisms to resist against infectious diseases. However, the biodefence and
immune related system of fish are poorly understood at the molecular level. Expressed sequence tag
(EST) analysis has been conducted on Japanese flounder, Paralichthys olivaceus liver, spleen, skin,
hirame rhabdo virus infected Japanese flounder leukocytes and Ig positive cells, and ConA/PMA or LPS
treated leukocytes cDNA libraries. These identified genes contained many putative biodefence and immune
response related genes from Japanese flounder.

We have cloned full length cDNASs for tumor necrosis factor (TNF), Interleukin 1, Interleukin 8, CC
chemokine, and MIP1-beta, plus partial cDNAs for Fas ligand, TGF-beta, CC and CXC chemokine
receptors, G-CSF receptor, IL1 receptor type I, IL6 receptor, IL8 receptor, and TNF receptor type 1 and
type 2. We have also cloned the gene for TNF. The identities between Japanese flounder cytokines and
cytokine receptors and those of mammal or chicken range from 30 — 60 %.

Currently the expression pattern for most of these genes, from LPS or ConA/PMA treated peripheral
blood leukocytes are characterized by RT-PCR and quantitative real-time fluorescence RI-PCR. The
expression patterns and the amount of expressed mRNAs of these genes was different in the various
genes examined, stimulations and time points. The results of real-time fluorescence RT-PCR indicated
that with the application of appropriate standard curves, absolute copy numbers of mRNA can easily be
calculated and will be discussed. From our analysis we conclude that the real-time fluorescence R1I-
PCR should be the standard method for any experiments requiring sensitive and specific quantification
of mRNAs.
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Caligus lalandei Barnard is a species of marine copepod parasitic mostly on amberjacks (Seriola spp.).
It is so far known only from South Africa, Mexico, Chile, and New Zealand. However, in 1989 it was
discovered on “mojako” (juveniles) of the “yellowtail” (Seriola quingueradiata) collected off Azuma-
cho and Yamakawa-cho in Kagoshima, Japan for cage aquaculture. In 1998 it appeared on Seriola
lalandi caught in a set net installed off the east coast of Korea (near Kangreung) and in the foilowing
year it was found parasitic on S. lalandi cultured in ocean cages in Tsukumd of Oita Prefecture, Japan.

A species of the monogenean genus Neobenedenia is widely known to cause problems in the cuiture of
cobia (Rachycentron canadum) in ocean cages in Penghu, Taiwan. In January 2000, a species of sea
louse, Parapetalus occidentalis Wilson, was recovered for the first time from the gill cavities of the wild
cobia caught off the west coast of Taiwan and landed at Tung-Shih Fishing Port (Chiayi County in
central part of Taiwan). And, in November of the same year, the same species of sea louse was recovered
from the cobia cultured in the cages in Penghu. Unlike monogeneans, the adults of sea lice are capable
of leaving the host and swimming in the water to spread parasitism to other fish in the same cage. Thus,
the effect of parasitism by sea lice is considered more serious than by monogeneans. This is also the first
discovery of P. occidentalis in the waters of East Asia. The parasite is so far known oaly from the
western North Atlantic, Gulf of Mexico, India, and Sri Lanka.

Several species of parasitic copepods are highly invasive and have colonized various species of host fish
in many parts of the world, Among them are, in addition to Caligus of the Caligidae (Siphonostomatoida),
species of Lernaea and Lamproglena of the Lernaeidae (Cyclopoida) and Neoergasilus and Paraergasilus
of the Ergasilidae (Poecilostomatoid). Most of these exotic invaders are freshwater species and spread
by means of anthropogenic translocation of fish stocks for aquaculture.

The possible origin of the occurrence of C. lalandei in Japan and Korea, and P, occidentalis in Taiwan is
discussed. The lack of sea lice specialists in many Asian countries is considered one of the main problems
in the full-scale development of cage aquacuiture in Asia.
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Cannibalism is one of the most important causes of mass mortality during seed production of groupers.
So far, there is no easy and effective method to reduce cannibalism. In many vertebrate species, including
fish, increased brain serotonergic function is associated with reduced aggression. Thus, we tested the
hypothesis that a dietary serotonin (5-HT) precursors, tryptophan (TRP) or 5-hydroxytryptophan (5-
HTP), may, via increasing the brain serotonin concentration, suppress cannibalism in juvenile grouper,

* Epinephelus coioides. ‘We first tested the effect of TRP in grouper. The experimental results showed

that mortality and cannibalism rates in grouper juveniles fed with supplementary TRP (0.25%, 0.5%,
and 1 % of the dry diet) were significantly lower than those in the control (0% TRP). Body weight and
total length of TRP groups were smaller than those of the control, however TRP groups revealed higher
percentages of smaller-sized individuals. HPLC analysis showed that supplementary TRP significantly
increased brain 5-HT content in grouper juveniles. These findings imply that supplementary TRP inhibited
aggressive behavior by increasing the brain serotonergic activity, and consequently allowed for better
survival in grouper juveniles, which show serious cannibalism behavior under normal culturing conditions.
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Mictyris brevidactylus is a common and ecologically important intertidai sandy-shore crab of Taiwan.
The unusual high population density (up to 226 m?) renders the “soldier crab” a potential nature resource
of chitin. We founded that the paper-thin contact lens-sized chitinous membranes obtained from the
dorsal part of the carapace were well suited as the supporting material for constructing a biosensor.

Chitinous membranes (<0.1mm in thickness) were obtained by sequentially treating whole crabs with
2N HC!1 (30min for demineralization), 2N NaOH (72hr for deproteinization) and acetone (several minutes
for decolorizing). The free amino group contents on the membranes were further increased by a
deacetylation process (105°Cx4hr, in 50% NaOH). A platinum electrode (0.5 cm in diameter} was
covered with a cut deacetylated membrane (1 cm in diameter) by the aid of an O-ring before the following
enzyme immobilization steps. ‘

The primary amino groups on the membrane served as the target functional groups for covalent enzyme
immobilization using 5% glutaraldehyde (25°Cx2 hr in 0.2M carbonate buffer, pH 10.0). The
glutaraldehyde-activated membrane was immersed (4°Cx16hr) in 2 ml of 100 U/ml enzyme solution
(glucose oxidase EC 1.3.4.3 from Asperigillus niger in 0.1M phosphate buffer, pH 7.0). After rinsed
with the stated phosphate buffer, the enzyme electrode sensed glucose (0.7nA/mM with linear range up
to 2mM, r=0.999) when positively imposed with 0.6V against an Ag/AgCl reference electrode. The km
of immobilized glucose oxidase was 10.6 M. The amperometric biosensor was sensitive (<0.lmM},
reproducible (CV<3%, n=>5), reagentless and durable for months when stored at 4°C.
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EFFECT OF WATER QUALITY ON THE TOXICITY OF COPPER TO COBIA Rachycentron
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The impacts of water quality on the toxicity of copper to cobia Rachycentron canadum larvae were
.determined using four different kinds of seawater (ground seawater, fish pond seawater, shrimp pond
seawater and open seawater). The acute toxicity of copper 24-h I.C, ranged from a low of 3.31 mg/L to
a high of 9.18 mg/l. There were significant positive relationships between 24-h Cu LC,, and pH, 24-h
Cu LC,, and DOC (dissolved organic carbon) of the test seawater. No significant relationships were
found between 24-h Cu LC, and alkalinity, ammonium, nitrite, nitrate and phosphate of the test seawater
show in this experiment. A multiple regression model was used to describe and discuss the relationship
between copper toxicity, pH and DOC in this paper.

Table 1. The toxicity of copper {mg/L.) to cobia larvae in different kinds of seawater.

Ground seawater  Fish pond seawater  Shrimp pond seawater Open seawater

First experiment 721 433 9.18 331
Second experiment 8.47 4.48 - 3.85
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Fig. 1. Relationship between pH and the acute
toxicity of copper to cobia larvag in different kinds
of seawater,
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Fig. 2. Relationship between BOC concentration
and the acute toxicity of copper to cobia larvae in
different kinds of seawater.



101

Amplitude / BL

THE SWIMMING PATTERNS OF Acrossocheilus paradoxus
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Acrossocheilus paradoxus is a fast swimming fish which is often seen in the mid-stream of rivers in the
western Taiwan. This study is to understand the swimming pattern and capability of the fish, using a
circular tank and high-speed carnera system. The result shows that tail beat frequency increases with
swimming speed. However, no significant relationship between the tail beat amplitude (0.16 BL to 0.18
BL), and swimming speed is found. For a {fixed swimming speed, tail beat frequency decreases as body
length increases. Since fluctuation of the body axis is moving from nose to tail, there is a difference in
phase movement. Also, the maximal amplitude of body axis occurs at the end of tail, and the minimal
amplitude is at a quarter of body length starting from the tip of nose.

The maximal speed is estimated in a closed circular tank with controlled temperature. The maximal
speed increases with temperature up to 19°C, and decreases when temperature is beyond 19°C This
suggests that 19°C is the optirnal temperature for sustained swimming.
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The tourists and travellers m Taiwan have increased in recent years with the increasing leisure time.
Existing tourist spots in Taiwan are no longer satisfying the demands of travellers, and people started to
turn to off-shore islands and maritime activities for Tecreation and leisure. This paper studies the ocean-
going tourism activifies in the Pescadores Island. Ecological, cultural, and historic tourism as well as the
scemic Toutes that the travel industry has laid out for the travellers are examined. Through the case study
on operation and management of Green Turtle Protected Area, key success factors that attribute to the
development of the Protected Area are analysed. Questionnaires and on-site surveys are conducted to
understand the economic impacts, tourist behaviour and recreational value of Wang-An Island Green
Turtle Protected Area. Travel cost method and contingent valie method, are applied to evaluate the
visitors’ willingness-to-pay, economic and recreational benefits to the local economy and visitors are
estimated. Policy implication and decision support that balance resource conservation and sustainable
development are suggested to determine a well-designed Island eco-tourism.
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The tilapias are not native to Taiwan. The first introduction of tilapia, Oreochromis mossambicus, occurred
in 1946, After the success of extensive tilapia aquaculture programs between 1952 and 1953 by the
government, tilapia became an important culture species and was accepted by the Taiwanese people. To
further develop tilapia aquaculture, different tilapia species were introduced from different countries at
different times. In addition, technical improvement was carried out not only to enhance productivity but
also to ensure market feasibility. Tilapia production continued to increase well into the 1980s. Recently,
however, the growth of tilapia aquaculture was impeded by limited domestic market and failing prices
(Fig. 1).

Exports were started when tilapia production substantially increased in the early 1980s. As local tilapia
price plunged between 1990-1991, exports of tilapia was accelerated. In 2000, total tilapia exports
amounted to 31,087 mt, mainly to the USA market. Most were frozen types and a small portion was
frozen and {resh fillet. Although the expansion of the export market stabilized the domestic price,
profits of tilapia farmers have not significantly improved. The tilapia aquaculture industry in Taiwan is
in a crisis because local consumers and tilapia farmers no longer consider the fish as a good fisb to eat
and produce at the present time.

In addition to the brief of tilapia development and marketing in Taiwan, this paper provides an overview
of the world tilapia market. Cross-section data that were collected by the Fisheries Administration will
be used to analyze the profile of tilapia farming. The current problems such as the lack of incentive
policy, declining domestic market, high operating cost, and strong competition from other countries will
be discussed. Finally, recommendations will be provided.
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Fig. 1. Annual tilapia aquaculture
production in Taiwan
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A growth experiment was conducted fo determine the optimal level of dietary methionine for softshell
turtle, Pelodiscus sinensis. Five experimental diets containing 0.67 to 1.24% of analyzed methionine
level were fed to juvenile softshell turtle with 3.2 g body weight for 8§ weeks. The dietary protein and
estimated metabolizable energy contents were 41.5% and 3.34 kcal/g, respectively. Weight gain (WG)
of the turtle fed diet containing 0.67% methionine was significantly lower than those fed diets containing
0.81 and 1.07% methionine (P < .05). Feed conversion ratio (FCR) and protein efficiency ratio (PER)
showed similar trend to that of WG. No significant difference (P > 0.05) was found in body composition
among turtles fed different diets. Using a second order polynomial regression analysis of WG and FCR
on level of dietary methionine, the optimal dietary methionine content was 1.03% of diet or 2.48% of
dietary protein when cystine content was 0.25% of diet or 0.60% of dietary protein.
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Fig. 1. The effect of methionine content in diets on weight gain of softshell turtle.
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The objective of this study was to find out the best protein/energy ratio of soft-shell turtle (Trionyx

sinensis) feed to reduce the production cost in Taiwan.

It has been shown that the protein requirement of
soft shell turtle was 45%CP among the isoenergetic
diets tested. A combination of 15% meat bone meal,
30% roasted soybean meal and 55% of white
fishmeal was used as the major protein source in
this experiment. Twelve diets based on three dietary
protein levels (35%, 40% and 435%) with different
P/E ratios were fed to soft sheli turtles. The energy
contents of each group of diets were adjusted by
gradient proportion of corn 0il and a -starch. The
ranges of energy contents were 270-350 Kcal/100g
for the diets with 35%CP, 350 kcal/100g for the
40%CP group of diets and 300-350 Kecal/100g for
diets with 45%CP, and the respective associated
P/E ratio were 90-15, 115 and 125-145.

The results showed that weight gain (%), specific
growth rate (SGR), feed efficiency (FE) and protein
effficient ratio (PER) increased with increasing
level of carbohydrate regardless of protein level.
Retarded growth was observed on the treatments
received dietary lipid level exceeding 8%. Total
dietary energy could be reduced to 310Kcal/100g
with a lowered crude protein level of 35 percent
and resulted in a P/E ratio of 110. About 10% of
crude protein could be saved by 18% of oc starch
included in the 35%CP diet.

Table 1. The growth performance of Trionyx sinensis fed
diets containing graded levels of protein for § weeks.

Diet* Protein { Weight
code  lievei (%) ] gain (%)

PS0L4CO 35 |161.54° 1.70° [0.34° o.éz"

SGR| FE | PER

PEOLOCY 35 [320.18™ [2.56" [0.48" }1.38™

PEOLSCO 35 201.74° §1.97%[0.35° j0.99™

PEOLOC18 | 35 [366.24" [2.75' [0.63%™[1.81°

P60L4CY 35 [200.27% 12.43" 0,54 1 55T

PSOL4CI8 | 35 [308.48"™ [2.50" 0.69" |2.03'

PEOLSCY 35 [314.98" [2.53°j0.59°° [1.70"

PeOLECI8 | 35 [274.61" [2.36"{0.59" 168%™

. |PE8L4Co 40

285.14" [2.37% {p.52% [1.34%

PEOLOCTA | 40  (369.44° [2.75° {0.74 [1.84"

F77L.0CO 45  [252.80°° [2.24" [0.44° 10.08%

P77L0C13 | 45 1350.51° {2.68" {0.64™ [1.42™

* P Percent of basal protein ingredient; L: percent of
ﬁgﬁ,d? C: percent of o starch in the formula.

7 Values with different letters within each column are
significantly different (p<0.05).
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The body composition changes during long-term (3 months) starvation of the Japanese eel (Anguilla
japonica) at the glass eel stage was investigated. Transparent glass eels were collected from the northern
coast of Taiwan. The average body weight and body length were 154.48 = 1.68 mg and 58.06 £ 0.18 mm
respectively (n=200}. The glass eels were divided into two groups (n=800 for each group) and conditioned
with larval feed and salinity gradient; one group was kept in freshwater, another group was kept in
filtered seawater. A half volume of water in each group was replaced very week; temperature, mortality
and salinity were recorded. Glass eel samples {n=150) were taken every one month to determine the
changes in body weight and body length, and to analyze their body proximate composition (protein,
lipids, ash, moisture, carbohydrates). Preliminary results show that, after 3 months of starvation, mortality
was low in both groups, although the rate in the seawater group was higher as compared with the freshwater
group. The body weight decreased by 63 % or 48 %, while the body length decreased by 6.5% or 4.6 %,
for freshwater- or seawater-reared group, respectively. For the changes in body composition, between
the freshwater- or seawater-reared group, the lipid content decreased from 5.2% to 2.3% or 2.1%
respectively; the ash content increased from 1.8% to 2.6% or 3.5% respectively; the non-nitrogen extract
(carbohydrates) content decreased from 8.0% to 5.6% or 4.7% respectively, the moisture is increased
from 76.0 % to 80.5% in both groups. The changes in fatty acid composition profiles in the both groups
showed a reverse relation between saturated fatty acids and unsaturated fafty acids. The ratio of various
unsaturated fatty acids (n3/n6) was in the range of freshwater species pattern. The estimated lethal body
weight for the Japanese glass eel is about 28 mg. The recovery experiment results showed that freshwater-
reared glass eels can better recover their feeding ability but not for the ones kept in seawater. In summary,
our data suggest that (1) lipids are the most important energy resources for the Japanese glass eels during
long-term starvation; (2) glass eels physiologically metamorphoses from seawater fish to freshwater
fish, and the freshwater environment is apparently essential for the growth of glass eels.
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Copepods use hydromechanical signals to detect prey and predators. However, little is known about
their ability to differentiate prey from predators, and neither from random water flow. We used laser- and
video-optical equipment with a modified Schiteren optical pathway to observe a tethered copepod under
variabie hydrodynamic conditions. The results suggest that the copepod can distinguish between
hydromechanical signals generated by an external source and those created by its own feeding current,
even when these disturbances are within a similar speed range, as defined by measurements of spatial
displacement of suspended particles. The data suggest that planktonic copepods may use a simple form
of pattern recognition to distinguish between sources of signals: predators, prey, or random flow.
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MASS-CULTURE SYSTEM OF Moina macrocopa
Y. Inada

Fukuoka Freshwater Fisheries Laboratory
2449 Yamada Asakura Fukuoka 838-1306
Japan

yinada_sea@st.sea-net.pref fukuoka.jp

Objectives: Moina (Moina macrocopa) is a major live food species used in the propagation of freshwater
fish. Moina productivity remains unstable, as little research has been conducted to establish an effective
culture system. We tried to develop a Moina mass-culture system using smail-scale tanks, 0.5~1 t, based
on comparisons of different culture system. Rearing conditions were examined in the effort to keep
Moina in the following biological conditions. 1) To disperse Moina homogeneously in the culture tank.
2} To prevent damage of Moina caused by direct exposure to aeration. 3) To control water movement
below Moina’s swimming speed (about 3 cm/ sec). 4) To supply enough DO to the whole culture tank. 5)
To discharge suspended solids (SS) such as Moina’s excrements and other wastes.

Materials and Method: To determine the optimum air supplying condition, we tested three 500 L
culture system with either double piped (A), triple piped (B), or quadruple piped (C) aeration systems.
Moina culture experiments using these 3 rearing systems (500 L black, circular tanks) were compared
with hard- and soft-aeration system using the same tanks. Similar culture experiments were tried using
1000 L tanks with either double piped (A) or quadruple piped (C) systems. Water temperature of the
culture system was kept at 28 degree C during rearing. DO, pH, NH4-N, and NO2-N were measured
periodically,. Moina was fed concentrated freshwater chlorella twice daily. The culture period was 4
days (72 hours), being Moina’s reproduction interval. Productions of the culture period were measured
by wet weigbt of Moina filtered by 355 um net.

Results: In the culture experiments with 500 L tanks, the yields for 4 days of rearing were 2.15Kgin
system A, 2.85 Kg in system B, and 2.90 Kg in system C. The initial number of individuals increased
from 1.57 million (0.39 K g) to the following final numbers (million): 10.75 in system A, 14.25 in system
B, and 14.50 in system C. The yield was 0.8 Kg in the soft-aeration system, but the yield was not
measured in the hard-aeration system because of SS and high Moina mortality. In the experiment with
1000 L tanks, the yield for 4 days in system C was 7 .65 Kg (38.25 millions). During these experiments,
most of SS were effectively discharged from the rearing tank. Changes in water quality did not affect
Moina rearing, expect for a decrease in DO. These results demonstrated that Moina mass-culfure is
possible using the C-type aeration system, and that it is possible to harvest daily, throughout the year by
setting 3 tanks.
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THE DETERMINATION OF OPTIMAL NUTRIENT ENERGY COMBINATION ON THE LIPID
AND FATTY ACID CONTENTS OF KURUMA SHRIMP, Marsupenaeus japonicus, JUVENILES

F.J. Gallardo-Cigarroa, S. Koshio, M. Ishikawa*, and S. Teshima

Laboratory of Aquatic Animal Nutrition
Faculty of Fisheries

Kagoshima University

4-50-20 Shimoarata, Kagoshima
Kagoshima 890-0056, Japan
ishikawa@fish.kagoshima-u.ac.jp

Responses of whole body lipid and fatty acid contents in juvenile kuruma shrimp to dietary composition
of energy-yieiding nutrients were studied using response surface analyses (RSA). Twenty-two diets
were formulated with a range of 30 to 70 % of protein gross energy (PGE), 12 to 64 % of fat gross energy
(FGE), and 0 to 52 % of carbohydrate gross energy (CGE), calculated on gross energy basis. Diets were
prepared as de-fatted squid powder based dry pellet diets using activated gluten as a binder. Nineteen
shrimps (initial average body weight 0.99 g) were stocked in 54-liter rectangular tanks in duplicate and
fed test diets once a day at a level that ranged from 6 to 9 % of body weight. After 30 days growth trial,
the lipid and faity acid contents of the shrimp were determined. The data for lipid and fatty acid contents
in shrimp were analyzed by the RSA and multiple regression.

The RSA of the effect of PGE and CGE/FGE ratio on total Lipid contents was roughly parallel to that of
neutral, polar lipid, and major fatty acid contents, showing an increment with the increment of dietary fat
contents, however PGE did not affect these lipid and fatty acid contents. The results suggested that lipid
and fatty acid contents of the kuruma shrimp were affected by CGE/FGE energy ratio regardless the
PGE level.
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CHANGES IN GROWTH, SURVIVAL AND FATTY ACIDS COMPOSITIONS OF SILVER
BARB (Puntius gonionotus, BLEEKER) LARVAE FED ON DIFFERENT LIVE FOODS
ORGANISMS :

Adolsamad Jahangard *, Mohd Salleh Kamarudin, Che Roos Saad ‘Kamaruzaman Sijam
and Adul Rahman Abdul Razak

Aquatic Biotechnology Laboratory
Department of Agrotechnology
Faculty of Agriculture

Universiti Putra Malaysia

43400 UPM Serdang

Selangor, Malaysia

samad68 @yahoo.com

Most fish and crustacean hatcheries rely on live food organisms as main larval food. The nutritional

quality of live foods, especially their fatty acid composition
25 F04386x+6:
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has been considered to play an important role for the growth
and survival of fish larvae. This study was carried out to
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evaluate the effects of feeding different live food organisms
i.e. nematodes (Panagrellus redivivus), rotifers (Brachionus
caleyflorous), Moina macrocopa and Artemia nauplii on the
growth, survival and fatty acid composition of silver barb
Puntius gonionotus larvae,
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The highest growth was achieved by fish fed on Artemia
nauplii, followed by fish fed with P redivivus. Significantly
lower (P<0.05) growth was exhibited by fish fed on B.
plicatilis and M. macrocopa respectively. The fatty acid
composition of larvae in general reflected those of their diets.
Larvae contained higher 18:0, 20:4n-6 and 22:6n-3 when
compared to those of the diets. This strongly indicates that
the larvae were able to chain elongate and desaturate 16:0,
18:2n-6 and 18:3n-3, respectively. The larval n3 to n6 ratios
were not significantly (P>0.05) different from those of their
diets. This may confirm that dietary lipid composition has a
direct affect on larval P. gonionotus fatty acid metabolism.

Fish larve{n3/n6)
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Live foods (n3/nS)

The relationship between n-6 and n3/
n6 ratios in live food organisms and
fish larvae fed on them
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INVESTIGATIONS ON THE INFLUENCE OF SEDIMENT IRON ON CALCIUM AND iRON
LEVELS INTISSUES OF CULTURED Penaeus monodon IN PONDS ON PYRITIC SEDIMENTS
WITH SPECIAL REFERENCE TO CHRONIC SOFT-SHELL SYNDROME.

IMP.K. Jayasinghe

National Aquatic Resources Research and Development Agency
Colombo 15, Sri Lanka
jmpkj @yahoo.com

High incidence of soft shell syndrome in shrimps reared in ponds with pyretic sediments is a serious
technical problem in shrimp culture. A time series study was conducted on sediment iron concentration
in ponds, calcium and iron concentrations in muscles, gill and carapace of cultured shrimps over a
period of ten-weeks in ponds constructed on typical acid sulfate soils in the coastal areas of Sri Lanka.

During the study samples of gills were also removed for histochemical, scanning electron microscopic
" (SEM) and transmission electron microscopic (TEM) studies. '

During the study period iron levels in the sediments varied between 17 and 61 g/kg. For carapace cuticle,
there was a statistically significant decrease in calcium concentration from a value of 260mg/kg in 2™
week to 136 mg/kg in 10% week. The calcium concentration in carapace cuticle showed a strong negative
correlation with iron concentrations in gill tissues as well as with the total iron concentrations in pond
sediments{p<0.001).

SEM and TEM studies indicated the presence of electron dense deposits on the cuticular surface of the
gill lamellae. Histochemical studies confirmed the presence of iron compounds in-between the gill lamellae
of the shrimps. Disturbances to the mechamism of calcium uptake through gills due the accumulation of
iron deposits appears to influence the low calcium concentrations in the shrimps grown in ponds on acid
sulfate soil sediments and subsequent development of the chronic soft shelled condition.
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HANDLING PRACTICES OF FISH,THE QUALITY AND INCIDENCE OF PATHOGENIC
BACTERIA IN FISH MARKETS WITHIN CENTRAL PROVINCE OF SRI LANKA.

P.S. Jayasinghe*, R M.A.G.G.Rajakaruna, T. Dahanayake

National Aquatic Resource Research and Development Agency
Research Officer, Institute of Post Harvest Technology

Crow Island, Mattakkuliya

Colombo 15,5ri Lanka

pradeepa_j @hotmail com

Fish is extremely perishable foodstuff due to the high content of low molecular weight metabolites and
free amino acids, which are readily available for bacterial nutrition. The bacteria play a prominent role in
the deterioration of fish. The pathogenic bacteria such as Salmonella, Vibrio cholera, coliforms, E. coli
are present where handling practices are often poor and lacking of proper storage and distribution
facilities due to the non availability of storage facilities. Harvested fish are distributed to different marketing
sites scattered in the country soon after the landing.

This study was carried out to investigate the presence of pathogenic bacteria in fish, to asses the quality
of fish at sales outlets within Central Province, to investigate sanitary conditions of the sales outlets and
to determine the effect of environmental temperature on fish spoilage. Collected samples of fish from
fish stalls were analyzed microbiclogically and chemically and sensory for Total Bacterial Count (TBC).
Total coliforms, Faecal Coliforms, Escherichia Coli , Salmonella, Vibrio cholera ,Total Volatile Nitrogen
(TVN) and overall acceptability.

Salmonella and Vibrio cholera which are highly pathogenic were not detected from the fish. According
to the overall acceptability 56.6% fish samples indicate unacceptable. The temperature significantly
effect on the spoilage of fish. Increase in the temperature will accelerate the rate of spoilage and magnify
the number of bacteria in fish. The sanitary conditions employed in 50% of fish stalls were observed to
be not within the expected level and it could lead to further contamination with pathogenic and spoilage
causing bacteria. Presence of total coliforms ranged from 7/g to 2.4 x 10*/g . Faecal coliforms ranged
from <3/g to 2.4 x 10*/g and E. coli ranged from<3/gto>1.1x10%g in fish.

The maximum and minimum counts of total bacteria were 3.25x 10%g and 6.83x10%g. 73.4% of samples
of fish had coliforms more than 10%g and they could cause health hazards and will lead to rapid
spoilage. The presence of faccal coliforms and E. coli in different fish samples of fish tested can be
attributed to the faecal contamination of fish. This indicates that the sanitary precautions in most of the
sales outlets were below the expected standards.
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INFLUENCE OF RAINFALL ON FISH YIELD IN A SRI LANKAN RESERVOIR AND ITS
IMPORTANCE IN FISHERIES MANAGEMENT

RPPK. Jayasinghe* and U.S. Amarasinghe

Department of Zaology
University of Kelaniva
Kelaniya 11600

Sri Lanka

prabath @klIn.ac.lk

Catch and effort data in artisanal {isheries in reservoirs of Sri Lanka are important not only for stock
assessment but also for planning rural welfare and carrying out nutritional studies. However such studies
are often based on mean monthly fish vields. Since a significant daily variation exists in catch per unit
effort (CPUE) expressed as kg boat-day!, monthly mean CPUE does not reflect actual contribution of
catch rates of individual boats, which are essentially important in view of maintenance of living standards
of fishing communities. :

The daily fish catch data of individual boats were collected in Udawalawe reservoir, Sri Lanka from
June 1999 to May 2000. The dominant fish species in landings of Udawalawe reservoir were Oreachromis
mossambicus (11.8%), O. niloticus (22.2%), Tilapia rendalli (2.4%), Labeo dussumieri (20.4%) and
Catla catla (37.7%).

Cyprinid catches are high during rainy season. CPUE corresponding to above and below mean rainfall
were compared using Mann — Whitney test. The results indicate that the daily CPUE was significantly
higher in rainy days than in dry days (W=12285.5; p<0.05). When the same test was performed for
cichlids and cyprinids separately it was evident that CPUE of cichlids (O. mossambicus, O. niloticus and
T. rendalliy was not significantly affected by rainfall but Labeo dussumieri (W=11070.0 ; p<0.05) and
Catla catla (W=11716.5 ; p<0.05). Skewness of frequency disribution of CPUE values during rainy
seasons indicates uneven distribution ‘of daily income of fisbers. As fishers do not have the habit of
saving money, introduction of a rural banking system, which faciliates money savings during the
productive seasons in the fishery should be considered in defining fisheries management strategies in
Udawalawe reservaoir,
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FACTORS INFLUENCING MIGRATION OF Penaceus indicus (H. MILNE EDWARDS, 1837)
IN THE NEGOMBO LAGOON ON THE WEST COAST OF SRI LANKA

P. A AT Jayawardane *, D.S. McLusky and P. Tytler

Marine Biological Resources Division

National Aquatic Resources Research and Development Agency
Crow Island

Mattakkuliya

Colombo 15

Sri Lanka

paatj @hotmail com

The factors influencing migrétion of P. indicus (H. Milne Edwards, 1837) in the Negombo lagoon on the
west coast of Sri Lanka during the period September 1998 to August 1999 are presented.

P. indicus possesses both estuarine and marine phases in its complex life cycle. Juveniles occur in the
Negombo lagoon and on maturing they return back to the seas off Negombo for reproduction. Most of
the catches of P. indicus were from within the lagoon and the contribution of this species to the off-shore
shrimp catches was relatively small.

The cohort analysis indicated two pulses of immigration to the nursery areas of the lagoon in February
and Jupe. The estimated growth rates for juveniles were relatively high compared to that of adults. Three
groups of shrimps were identified in the lagoon : “small quick movers”, “larger long stay ones” and an
“intermédiate group™. In addition there could be another group, which flush out of the lagoon at arelatively
young age presumably with high levels of precipitation.

BEmigration is not restricted to maturing juveniles but occurs across all the ages and there were few
identifiable emigration pulses from lagoon towards the off shore areas, It appears that the resultant
osmotic stress due to low saline waters in the lagoon during the periods with high precipitation levels:
may be the strongest influence triggering the onset of emigration of shrimps.
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CLONING, EXPRESSION & GLY COSYLATION MODIFICATION OF CHICKEN CYSTATIN
AND ITS APPLICATION IN SURIMI PROCESS

Shann-Tzong Jiang*, Gen-Hung Chen, Shye-Jye Tang, and Ching-San Chen

Department of Food Science
National Taiwan Ocean University
Keelung, Taiwan 202
‘sjiang@mail.ntou.edu.tw

Cathepsins B and L were the most active cysteine proteases and revealed high MHC-degradation activities
at 40-75°C, in fillet and surimi made from chum salmon, mackerel and/or pacific whiting. They were
very difficult to remove during surimi processing and very stable on frozen storage, which consequently
caused gel softening during processing of surimi-based products. Preincubation of surimi at 20-60°C
before heating at 90°C substantially decreased the gel strength. The myosin heavy chain of those without
addition of protease inhibitors was significantly degraded by endogenous proteases and deteriorated
with incubation time at all temperatures. To maintain high- quality of surimi, the cysteine protease
inhibitor (CPI) should be added during surimi process or frozen storage. But, it is very expensive to
separate or purify these inhibitors from plants or animal tissues. Accordingly, production of CPI using
molecular biological technology attracts many scientists and manufacturers. The cDNAs encoding chicken
cystatin and its fused form with thioredoxin were cloned into the pET-23a(+) expression vector and then
transformed to E. coli AD494(DE3)pLysS expression host. An active soluble-form cystatin was expressed
in the cytoplasm of E. coli induced by isopropyl-b-D-thiogalactopyranoside (IPTG). The recombinant
chicken cystatin was purified to electrophoretical homogeneity by a simple and rapid method involving
heat treatment and Sephacryl S-100 gel filtration chromatography. The inhibiting activity of the
recombinant cystatin was found to be similar to the natural one, however, the thioredoxin-fused form
had lower inhibiting activity. The cDNAs encoding chicken cystatin and its N-glycosylated mmutant were
also cloned into the pGAPZaC expression vector, used the GAP as promoter and Zeocin as resistant
agent, and transformed into Pichia pastoris X-33 expression host, an efficient system for the production
of recombinant protein. A large quantity of active cystatin were expressed and secreted into the broth
using a-factor preprosequence. The recombinant cystatin behaved as a thermal-stable proteins and
exhibited papain-like protease inhibition activity comparable to the natural chicken cystatin. The stratagem
of N-glycosylation modification substantially improved the freezing stability of the recombinant cystatin,
which could conquer the unstable property of the natural chicken cystatin during freezing process.
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EFFECTS OF BODY WEIGHT, RATION SIZE AND DIETARY PROTEIN LEVEL ON
AMMONIA EXCRETION AND FECAL PRODUCTION BY NILE TILAPIA, Orecchromis
niloficus ‘

Sung-Yong Oh, Jae-Yoon Jo*, Jeonghwan Park, Hongtae Noh, In-Bae Kim

Pukyong National University
Nam-Cu, Pusan 608-737
Republic of Korea
jaeyoonjo @hotmail.com

Ammonia and feces are the major Hmiting factors in intensive aquaculture production systems. Therefore,
quantification of ammeonia excretion and fecal production is important for the water quality management
in aquaculture systems. Ammonia excretion and fecal production are known to be affected by many
£actors such as body weight, ration size and protein level in the feed. In this study, experiments were
carried out to investigate the effects of body weight, ration size, and protein level in feeds on the rates of
ammonia excretion and fecal production of Nile tilapia Oreochromis niloticus.

Three sizes of fish (5 g, 43 g, 177 g) were fed each of two protein level diets (Diet 1, 30%; Diet II, 35%).
Daily feeding levels for the fish of 5 g, 43 g, and 177 g were 6%, 3%, and 1.53% body weight per day,
respectively. Bach group of fish was stocked in a 23 L aquarium and all treatments were triplicated.
Ammonia was measured by ammonia-selective electrode method (Orion, 95 12BN} and feces were
collected with TUF Column system.

Total ammonia nitrogen (TAN) excretion rate per unit weight decreased with the increase of fish weight
for each diets (P£+0.05). The TAN excretion rate increased with the increase of protein content in fish
diets for each treatment group (P£+0.05). The TAN excretion rates ranged 28.5%-37. 1% of the total
nitrogen ingested for Diet I and 37.4-38.5% for Diet I Nitrogen losses through feces of fish were 3.2-4.
59 and 2.5-3.19% of the ingested nitrogen for Diet I and Diet TI, respectively.
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Figure 1. Daily TAN excretion rate (filled) and daily nitrogen intake (blanked) of Nile tilapia Oreochromis
niloticus fed two different protein level diets, Diet I (30%) and Diet IT (35%)
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PRODUCTION OF MONOCLONALANTIBODIES AGAINST SCUTICOCILIATED CILIATE
Sung.-Ju Tung™ and Myung.-Joo Oh

Department of Fish Pathology
Yosu National University
Yosu 550-749, Korea
sungju@yosu.ac.kr

The scuticociliatid ciliate infects mainly in the skin, muscle and brain of Japanese flounder Paralichthys
olivaceus, and has caused severe economic loss to cultured Japanese flounder in Korea. However little is
known on the antigenicity of the ciliate. In this study, we produced monoclonal antibodies (MAbs)
against the scuticociliatid ciliate and analyzed epitopes on the ciliate using MAbs. In addition, effects of
produced MAbs on the ciliate was described.

The scuticociliatid ciliate used in this study was an isolate taken from skin of the diseased Japanese
flounder in 1999, The parasite was cultured at 20°C and FHM (fathead minnow) cell line was given as a
food source. Two female BALB/c mice (about 8-10 weeks) were immunized intraperitoneally with 0.
2ml of 2.0x10* cells of sonicated parasites. Intraperitoneal booster injections were given at 3 and 6
weeks after the initial dose. Three days after the last inoculation, mouse spleen cells were fused with
Sp2/0-Agl4 myeloma cells using polyethylene glycol. Fusion mixture in HAT medium was incubated in
sterile 24 well tissue culture plates at 37°Cin a 6.5% CO,. At 14 days after fusion, hybridoma supernatant
was removed and tested for antibody production against the ciliate using Enzyme-linked immunosotbent
assay (ELISA). Positive clon was cloned by the limited dilution method. Parasite proteins were separated -
by 10% SDS-PAGE and transferred for western blotting. MAbs class and subclass were determined with
a mouse MAD isotyping kit (Gibco). The parasite was dispensed in 96wells and same volume of hybridoma
supernatant was added to determine the effects of MAbs on the.ciliate

In ELISA, 6 hybridomas designated SA11, SA12, SA36, SA61, SA71 and SA81 gave positive reactions
with the parasite antigen. The isotyping test revealed that SA11 was IgM, SA12 was [gG2, SA 36 was
IgG3 and others were [g G1: MAb SA11 reacted with 90kDa polypeptide and others reacted with 30kDa
polypeptide which is major parasite protein. MAbs SA61 and SA71 cause strong immobilization and
agglutination with destruction of the live parasites. Each cluster contained 50 to 200 parasites, Less
agglutination was observed in MAb SA12 and SA81. However, no cell change was observed when
parasites were incubated in MAb SA11.
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THAI RIVER SPRAT Clupeichthys aesarnensis LIFT NET EFFICIENCY AT SIRINTHORN
RESERVOIR, THAILLAND

T. Jutagate*, S. S. De Silva and N.S. Mattson.

School of BEcology and Environment
Deakin University

‘Warrnambool, Victoria

Australia 3280
tjuta@rocketmail.com

The C. gesarnensis light luring lift net fishery in Sirinthorn Reservoir, Thailand was studied, from
September 1999 to August 2000. Fishing takes place during the period before and after the new moon
(about 15 nights per month} but is closed 15% May- 15 September.

Results showed that mean In(CPUE) was significantly different (p < 0.01) in spatial and temporal terms.
The upstream area had higher CPUE (kg net” night!) than the downstream area and Northeast monsoon
period (November to February) infiuenced CPUE (Fig. 1).

Psuedambassis notatus, was the main bycatch (about 6.9 % of total catches), and had a positive linear
relationship to the main catch; Y = 0.092x — 0.802 (p < 0.01) with R? = 0.852, where; X and Y are C.
aesarnensis and P. notatus catches (kg night), respectively. The other bycatches (about 6.2 % of total
catches) are shown as Index of Relative Importance (TRT), which gives bycatch composition in percentage
of number, weight and frequency of occurrence (Fig.2). Spatial and temporal differences in bycatches
were similar to those in the main catch.
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Fig. 1 Monthly mean In{CPUE) + S.D. Fig.2 Comnposition of lift net bycatches
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CURRENT AND PERAGIC FISH CATCH AT FISH AGREGATING DEVICES OFF RYUKYU
ISLANDS, JAPAN

S. Kakuma

Okinawa Prefecture Fisheries Experimental Station
1-3-1 Nishizaki Itoman

Okinawa Japan

kakumash@ pref.okinawa.jp

Fish Aggregating Device (FAD) fishery is one of major fisheries in Okinawa, southern Japan. In 2001
about 170 FADs are deployed off Ryukyu Islands. Fourteen of them, named Nirai, are very large, 16 m
diameter at underwater part (Fig.1). Installing data loggers to the Nirai at 4 m depth, current and water
temperature have been monitored at one-hour intervals since 1995, A total of 6801 days of data, 125 to
1612 days for each Nirai, were retrieved, Catches of yellowfin tuna Thunnus albacares, a main target for
the FAD fisheries, and seven other pelagic fishes have also been monitored at 23 fisheries cooperative
markets since 1989.

The current was affected by four factors: tide, wind, middle-size-eddies, and the Kuroshio (a strong
warm current). We calculated tidal harmonic constants for all the 14 Nirai locations. Combining observed
wind speed and direction at four of the Nirai, we estimated speed and direction of the wind driven
current. The middle-size-eddies sometimes approached west to Ryukyu Islands with average speed of
4-9 km/day. When the eddies were close to the Nirai, the current was subject to the eddies. Since the
Kuroshio has enormous flow volume, a slight change of it’s route, speed or direction might affect the
current at the Nirai. There were some cyclical current changes at the Nirai that are, presumably, related
to the Kuroshio fluctnations.

We examined the relation of the 24 hour average current and the daily pelagic fish catches at the each
Nirai location. At some Nirai locations, the current speed was cormrelated with the yellowfin catches; the
weaker the current speed, the greater the catches. And -there were some relations between the current
direction and the pelagic fish catches.
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Fig. 1 The locations and the configuration of Nirai
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CHANGES IN GROWTH, SURVIVAL AND DIGESTIVE ENZYME ACTIVITIES OF
MALAYSIAN RIVER CATFISH (Mystus nemurus) LARVAE FED ON DIFFERENT DIETS

Mohd Salleh Kamarudin*, Samsiah Otot and Che Roos Saad

Aquatic Biotechnology Laboratory
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Universiti Putra Malaysia

43400 UPM Serdang

Selangor, Malaysia

msalleh @agri.upm.edu.my

Most fish larvae face some problems in utilizing artificial
diets. These failures are due to the lack of information
and understanding on the larval digestive capacity, 2
mouth morphology and its feeding behavior and
ecology. This study was conducted to determine the
effects of starvation and different diets (Artemia naupli,
a 55% protein microbound diet and a 50:50 combination)
on the growth, survival and digestive enzyme activities
of developing Malaysian river catfish (Mystus nemurus)
larvae.

{—4—Artemia —8—Mixed —d—M8D ~@— Starved

Total Length {mm)

The results showed that M. nemurus larvae that fed on
Artemnia nauplii gave the survival rate (83.7%) followed
by those fed on a combination diet and microbound diet.
All unfed larvae did not survive beyond Day 9. Similar
trend was shown for the larval growth where those fed

on Artemia gained the highest total length and body
weight.

Wet BW (mg)

Pepsin began to appear in M. nemurus larvae at Day 4
for all treatments while Chymotrypsin, Trypsin and
amylase were present even in the newly hatched larvae.

In general, highest enzyme activities were observed o 2z 4 & 8 10 12 14
among larvae that fed on a mixed diet, followed by those : Larval Age (Days)

fed on live and artificial diets, respectively. This

suggested the importance of exogenous enzymes from Growth of M. nemurus larvae fed on
live food in the larval digestion of M. nemurus different diets.

particularly at the early exogenous feeding stages.
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RECENT ADVANCES IN AQUATIC FOOD TECHNOLOGY AND NUTRITION
A, Kanazawa

Faculty of Fisheries
Kagoshima University
4-50-20 Shimoarata
Kagoshima 890-0056, Japan

Recent advances on the comparison of healthy nutrition between humans and aquatic animals, and aquatic
food technology are discussed.

L. The useful roles and beneficial effects of marine lipids on the human health and aquatic animals: (1)
essential fatty acid, (2) role of EPA and DHA in the brain and retina, (3) pharmacological effects of EPA
and DHA on the cancer of the breast; and large intestine, blood vessel and blood circulation, and memory
and learning ability, (4) DHA-origin and food chain in the earth, (5) depression of arteriosclerosis risk
factor by gondoic acid (20:1n-9) in cod liver oil, and (6) effects of phospholipids on the human and fish.

1I. Effects of taurine and oligopeptides in meat protein on the humans and fish. -

1L Nucleotides can be synthesized by most animals. However several organs or tissues in mammals
cannot synthesize de novo nucleotides. Recently, the effects of nucleotides for immune system have
been suggested on humans and animals.

IV. Role of transglutaminase on gel-forming ability of fish surimi paste.

V. Utilization technology of Antarctic lerill.

OVARY DEVELOPMENT OF TWO COMMER CIAL SHRIMPS Solenocera alticarinata KUBO,
1949 AND S. melantho DE MAN, 1907 (Crustacea: Decapoda: Solenoceridae) FROM TAIWAN

Hui-Chen Kao*, Tin-Yam Chan* and Hsiang-Ping Yu

Institute of Marine Biology
Graduate School of Fisheries
National Taiwan Ocean University
Keelung, Taiwan 202, R.0.C.

Solenocera alticarinata Kubo, 1949 and S. melantho De Man, 1907 are fished by deep-sea commercial
trawlers in Taiwan and with rather high catches. However, little is known about the biology of these two
important commercial species. The present work attempted to use the relationships amongst the GSI,
oocytes histology and ovary morphology to set up a standard for the identification of the different ovary
development stages as a reference for the fishery management of these two shrimps. From 98 §.
alticarinata and 35 S. melantho fresh female specimens dissected, 6 similar developmental phases in the
oocytes and 4 developmental stages in the ovary are observed in both species. The initial developing
ovary in both species are yellow in color but change to dark brown in S. alticarinata and pale yellow in
S. melantho when reaching the final mature stage, and the mean GSI values of the fully mature ovary are
10.3 and 11.6 for S. alticarinata and S. melantho respectively. If the presence of cortical crypts at the
developing oocytes is an indication of maturation, the size of first sexual maturity for females are 30.2
mm cl. for 8. alticarinata and 27.1 mm cl. for S. melantho.
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DIAMONDBACK SQUID Thysanoteuthis rhombus FISHERIES OFF RYUKYU ISLANDS,
JAPAN

M. Kato*, S. Kakuma, and K. Kawasaki

Okinawa Prefecture Fisheries Experimental Station
1-3-1 Nishizaki I[toman

Okinawa, Japan

katourmnnk @pref.okinawa.jp

Diamondback squid Thysanoteuthis rhombusA@is a large squid lives mainly in
the tropics and the subtropics. It grows over 80 cm in mantle length and 20 kg in
body weight. In Okinawa, southern Japan, T. rhombus fishery started in 1989
and spread over the prefecture becoming one of the key fisheries. Drop-line and
fong-line fishing methods are operated from November to June, mainly March
and April. The catch increased rapidly until 1995 with the increase of fishing
effort, however, it decreased to one third of the previous year in 1996. Since
1997, the catch has been relatively stable, between 1600 and 2000 (Fig.1).

In the trial fishing by our research boats from 1990 to 1994, we caught 340 T.
rhombus from the water layer of 300 to 750 m, mainly from 500 to 550 m.
Commercially feasible catch could be obtained in the area far south and east (at
least 100 nm away) of Ryukyu Islands. Gonad somatic Index of the female (for
>60 cm squids) was high all year round, with highest from March to May. We also have measured the
mantle fength of the squids at fisheries cooperative markets since 1990. Although the squids had wide
range of the mantle length, usually 30-40 cm group recruited in June every year, then they grew very
fast, 5-10 cm monthly in summer. After Noveimber, ot over "60 cm, the growth rate became lower. T,
rhombus may obtain it’s very high growth rate because it does not move actively. Our tracking research
of the squids with ultra-sonic transmitters indicated that they did not swim against strong current. We
introduced closed season from July to October as a main resource management tool since 1994. Most
cases of the simulation with biomass-model showed the closed season was effective.

Fig. 1 Monthly catch of 7. rhombus in Okinawa from 1992 to 2000
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PRODUCTION OF CLONED RED SEA BREAM Pagrus major BY GYNOGENESIS AND
CONFIRMATION BY DNA FINGERPRINTING

K. Kato*, O. Murata, and H. Kumai

Fisheries Laboratory of Kinki University
3153, Shirahama, Nishimuro

Wakayama 649-2211, JAPAN
kato@cypress.ne.jp

Red sea bream, Pagrus major is one of the most important species as a target of breeding in Japan.
Homozygous gynogenetic dipioids (mitotic-G2ZN) were produced by the hydrostatic pressure shock (700
kg / cm? for 5.5 min at 46 min after insemination) to the eggs and were reared to the adult stage. Two
different kinds of clones of red sea bream were produced. Some eggs from the mitotic-G2N were

. inseminated with sperm from the mitotic-G2N male to produce heterozygous clone (hetero-clone}, and
other eggs were inseminated with UV-irradiated Japanese parrot fish (Oplegnathus fasciatus) sperm and
the second meiotic division was suppressed by cold shock to produce homozygous clone (homo-clone).
The clonal status of fish was confirmed by multi-locus DNA fingerprinting. The fingerprinting patterns
differed between individuals within the normal-2N. However, no variation in patterns occurred between
individuals within hetero- or homo-clones. The patterns of homo-clones and the mother of clones were
identical, and all bands of homo-clones were also observed in hetero-clones (Fig. 1). From these results,
the clonal status of homo- and hetere-clone were confirmed and the production of clones from the
broodstock of mitotic-G2N was shown. To assess the utility of the clones as a practical strain, survival
rates, growth, external morphology, chemical composition of dorsal muscle and sex ratio of both clones
were compared to those of normal dipleid fish.

Normai-2N
f 1

Hetero-clone Homo-clone

Fig. 1. DAN fingerprinting detected with a 33.6 probe and Hinfl of nornial;ZN, hetero- and homeo-
clones, and the mother of the clones (M).
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DETERMINATION OF MICROCYSTINS IN NATURAL WATERS OF BANGLADESH BY
ELISA

A. Affan, S. Khan*, M. Imokawa, and Y. Ueno

Department of Fisberies Management
Bangladesh Agricultural University
Mymensingh, Bangladesh

salehamk @bdcom.com

Cyanobacterial blooms are very common in eutrophic ponds, lakes and reservoirs in Bangladesh, especially
in sumraer and autumn months. As the incidence of primary liver cancer and hepatitis in Bangladesh is
increasing unexpectedly fast, a highly sensitive enzyme-linked immunosorbent assay was used to monitor
microcystins with an aim to clarify whether microcystins produced by blue-green algae contaminate the
environmental water in Bangladesh. In addition, some hydrographic parameters were recorded and their
relationship with the occurrence and abundance of different species of cyanobacteria were studied.
Microcystin was estimated by ELISA kit (Wako, Osaka) with detection limit of 50 ng MC-LR/ml. Of tbe
20 samples obtained, 19 were from different ponds and one from the old Brahmaputra river. Water
samples collected from ponds and rivers were found to be positive for MC. High yield of microcystins
was recorded in July in samples collected from Bangladesh Agricultural University (BAU) fish research
pond (82.3 ng/ml), BAU fish farm pond (27.8 ng/ml) and rural fish farmers pond adjacent to Mymensingh
city (21.6 ng/ml). Microscopic analysis of the samples revealed the presence of different toxigenic species
of cyanobacteria such as Microcystis aeruginosa and others. Extensive survey is required to evaluate the
risk of natural MC contamination in ponds, lakes and rivers in Bangladesh.

POND AQUACULTURE IN OXBOW LAKES OF BANGLADESH WITH EMPHASIS OF
WOMEN PARTICIPATION '

Md. Ghulam Kibria*, Raymon Van Anrooy, Dilip Kumar and Barvey Demaine

UNYV Project Coordinator of Aquaculture Development in Northern Uplands
(UNDP/FAO/MoF VIE/98/009/01/NEX) Project
vie98009@undp.org.vn or kibriamg @yahoo.com

Bangladesh is a land of ponds, haors (natural depressions), baors (oxbow lakes), beels (swamps) and
rivers. The inland water bodies of Bangladesh are highly productive and contribute about 73% to the
country’s total fish production (BBS, 1990). The total inland water area of the country is 4.31 million ha.
Of this, 4.05 million ha are floodplains, 87,300 ha are brackish water aqua-farms and 114,000 ha are
natural depressions including beels and haors. The majority of the so called oxbow lakes are situated in
the southwestern part of Bangladesh. They were created in the process when young meandering rivers
grew old, straightened their course leaving the erstwhile bend and deepest parts separated from the main
flowing river course. The separated (lotic) bends became stagnant (lentic) water bodies separated from
the river. Generally these water bodies are horse shoe or ox-yoke shaped and therefore called oxbow
lakes. In total there exist around 600 of these oxbow lakes in 5 districts (Jessore, Jhenaidah, Kushtia,
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Faridpur, and Chuadanga) in Bangladesh covering a water surface of 5,488 ha. The study on which this
article is based was conducted in two oxbow lakes (Hamidpur and Koikhali), both situated in the Jessore
district, and aimed to investigate the women participation in aquaculture activities in oxbow lake systems.

The management of both oxbow lakes in this study is in hands of a lake management group consisting of
lake fishing teams, fish farming groups (FFG), NGO’s, and representatives of the Oxbow lakes project
office under the Directorate of Fisheries. This study shows that Initially when the women became involved
in pond excavation and dike compaction, as members of the FFGs, most of their husbands did not like
this. As Bangladesh is Muslim dominant country, there is a general idea among men that women should
not work outside together with men. However, after a few vears, when the success of the womens’ fish
farming activities and marketing became clear, their social status and respect in the society and family
increased through their activities.

The figures 1 and 2 below show that there is a clear division in labour activities related to fish culture
between men and women, in which women are significantly more involved in feeding, fertilization and
dyke cropping, while men are responsible for stocking and guarding. However many tasks are joinily
carried out by both sexes.
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Fig. 1. Women’s role in pond farming
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DIVERSIFIED INLAND FISHING GEARS OF BANGLADESH
Md. Ghulam Kibria* , Khan Kamal Uddin Ahmed, Raymon Van Anrooy, and Dilip Kumar

UNV Project Coordinator of Aquaculture Development in Northern Uplands
(UNDP/FAO/MoF VIE/98/005/01/NEX) Project
vie98009 @undp.org.vn or kibriamg @yahoo.com

This article provides an extensive overview of the traditional and non-traditional fishing gears in inland
areas of Bangladesh. In total 11 groups of fishing different methods are discussed with a large number of
local variations: gilinets (10 variations), lift net (5), seine net (12), push net (2), falling gear (cast netand
lantern net), fyke or scoop net (4), drag net (2), spears (8), line and hook (5), fish trap (13) and fish
aggregating device (3). Of each specific gear variation the local mames, sizes, forms, mesh sizes, periods
of operational use (day/night, season), location of use (habitat), number of people {crew) needed to
operate the device, target species and average gear efficiency is described.

Ttis concluded that the majority of fisherfolk in Bangladesh use traditional gears of various fypes, forms
and sizes. One type of fishing gear may have different names in different regions, and some of the gears
are named after the names of the target fish specie. The topography of the area together with the habitat
of the fish plays a significant role in the selection of the fishing gear. This study shows (without having
the illusion of being complete) that a wide number of active (36) and passive (30) gears of selective and
non-selective nature are employed throughout the country either round the year or a part of the year. The
wide range of non-selective fishing gear used indicates that biodiversity concerns do not prevail and that
short-term socio-economic benefits are considered more important among professional as well as non-
professional fisherfolk. In addition, the use of many of these fishing gears is officially limited and regulated
in the national fishery law. Nevertheless the variation in gears shows that a large part of fisherfolk does
not comply with the presently existing fish act and fishing regulations and is not concerned with possible
over-exploitation of the stocks.

The observed gradual increase in the efficiency of fishing gears and methods is likely to result in over-
exploitation of stocks and depletion of already over-exploited stocks if the management of the resources
is not jmproved in the short term. During the short period of this study the scholars identified a decrease
in the catch per unit of effort and a decrease in economic profitability. The continuous increase in the
population is placing greater demands on the fisheries resources which will force fisheries managers,
law makers, fisherfollk and technologists to develop a suitable management structure including appropriate
fishing gear and methods that do lead to a more sustainable fisheries.
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A RECIRCULATING AQUACULYTURE SYSTEM FOR MARINE FISH CULTURE
In-Bae Kim*, Jae-Yoon Jo and Sung-Yong Oh \

Pukyong National University

599-1 Daeyeon-dong, Nam-gu

Pusan, The Republic of Korea 608-737
inbaekim @hotmail.com

\

A new type of recirculating system for the culture of marine fish is under development and some knowledge
concerning the components and management of the system is presented. The system consists of a fish
growing tank, an IBK system pump station and biofilters, Make up water is taken from neatby in-shore
waters, which is exclusively used by all flow-through system flounder farmers.

The IBK (Intensive Bio-production Korean) system pump station works for the circulation of water for
the entire system, gas exchanges, fractionation of dissolved organics and small-suspended particles, and
partial expel of ammonia. Two types of biological filters, micro-bead and fluidized sand filters, were
used and the performance of the filters were compared.

The main direction of the system development is simplification of the components and naturalization of
the water environment without employing disinfections by ozone or UV applications.

Olive flounder Paralichthys olivaceus is under trial for survival rate and growth performance. Tank
structure was partly modified to fit the behavior of the flounder prier to starting the rearing. The amount
of make-up water and feeding regime have been carefully adjusted according to the conditions of water,
determined visually for suspended matters and analytically for excreted ammonia.

The results of the trial growing of the flounder in this system compared with that of general flow-
through system will be discussed.
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ENHANCEMENT OF SEAWATER ADAPTABILITY BY SUPPLEMENTED DIETARY SALT
IN RAINBOW TROUT, Oncorhkynchus mykiss

" Pyong Kih Kim*, Youbee Kim and Joong-Kyun Jeon

Department of Marine Biotechnology
Kanwor Province University
Jumunjin-eup, Kangwon-do 210-800
The Republic of Korea :
pkkim @kangwonpu.ac.kr

Acclimation into seawater of rainbow trout takes longer time than other salmonids. The process of
acclimation is usually accompanies by high mortality due to stress, long period of fasting and osmotic
shock. To solve these problems, this study was to investigate the seawater adaptability of rainbow trout
with supplemented dietary salt in freshwater for a month.

Rainbow trout (Oncorhynchus mykiss) with average weight 145g fed commercial diet supplemented
0%, 4% and 8% salt for a month and then the fish gradually acclimated from freshwater to seawater for
3 days. Survival rate, level of blood plasma ions and cortisol were measured.

Survival rates in 0%, 4% and 8% salt diet were 72%, 80% and 88%, respectively and were increased
with dietary salt (Figure). Feed efficiency was ranged 48 9~52.1% and was not significant on salt-enriched
diets, but the efficiency was improved with dietary salt increasing, Cortisol level was ranged 0.01~26.64
ug/100 ml and 0% salt diet group was appeared high value on 4% and 8% day after acclimation to
seawater (p<0.05). However, 4% and 8% salt diet groups were significantly decreased on g day. These
results showed that stress of osmotic shock and mortality was decreased with feeding salt-enriched diet.

Plasma chloride ion was a peak on 4% day in 4% and 8% salt diet and then was significantly decreased on
&® day after acclimation to seawater (p<0.05), but was gradually increase in 0% salt diet (p<0.05). Also,
plasma sodium ion was appeared the lowest value in 8% salt diet (p<0.05).

Feeding enriched-salt diet for a month prior to transfer to seawater was appeared to increase survival and
to decrease osmotic shock of rearing rainbow trout in seawater.
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OXYGEN CONSUMPTION RATE OF OLIVE FLOUNDER Paralichthys olivaceus
Youhee Kim*, Hyung-Bae Kim and Jae-Yoon Jo

Department of Marine Biotechnology
Kanwon Province University
Jumunjin-eup, Kangwon-do 210-800
The Republic of Korea
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Olive flounder culture began in Korea in the late 1980’s and now the flounder is a major species cultured
commercially. With technical improvement, flounder culture has become quite intensive, and the supply
of oxygen contained in flow-through water controls its production performance. Oxygen consumption
rate (OCR) is one of the most important parameters to design culture system. Fish OCR varies with
water temperature, fish size and other factors. The OCR of different sizes of flounder was estimated in a
specially designed continuous flow respirometer chamber at 13C and 20C.

Olive flounder, with average weights of 20 g, 138 g and 400 g, were used to measure the OCR. Water
temperature was at around 13C and pH ranged 8.0-%.3. Dissolved oxygen of influent and effluent water
was monitored every 30 seconds by 4 channel multi-logger system. Results of the worle at 20C, which is
under progress, will be compared with the results so far obtained.

The OCR of flounder was decreased exponentially with increasing body weight (Figure). The average

metabolic rates were 254.1 mg O /kg fish/hr for 20 g, 125.5 mg O_/kg fish/hr for 138 g and 46.4mg O/
kg fish/hr for 400 g, respectively.
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Fig 1. Oxygen consumption rates of different sizes of olive flounder Paralichthys olivaceus at 13C.
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EFFICACY OF Streptococcus iniae VACCINE ADMINISTERED IN NILE TILAPIA Oreochromis
niloticus

Phillip H. Klesius* , Craig A. Shoemaker and Joyce J. Evans

USDA

ARS Aquatic Animal Health Laboratory
P.O. Box 952

Auburn, AL 36830 USA

We evaluated the effectiveness of Streptococcus iniae vaccines prepared from formalin-killed cells and
concentrated extraceltular products (greater than 2 kDa) of a single isolate of S. iniae (ARS-60) in Nile
tilapia, Oreochromis niloticus, for prevention of streptococcal disease. Tilapia were vaccinated by IP
injection of the vaccine or tryptic soy broth (control} and challenged by IP injection with 1 X 10® colony-
forming units of S. inige 21-30 days post immunization. Tilapia had an relative percent survival (RPS)
of greater than 80%. Significantly increased antibody titers were obtained by immunization using an
anti-streptococcal ELISA. Passive transfer of anti-streptococcal antibody provided protection against S.
iniae infection. The research demonstrated that an efficacious S. inige vaccine, that may be administered
by IP injection, was safe and dependent on antibody-mediated immunity against S. irige. The vaccine is
an effective health management tool in reducing economic losses in tilapia production caused S. iniae
infection. :

THE DETERMINATION OF OPTIMAL NUTRIENT ENERGY COMBINATION ON THE
GROWTH OF KURUMA SHRIMP, Marsupenacus japonicus, JUVYENILES

S. Koshio*, F. I. Gallardo-Cigarroa, S. Teshima, and M. Ishikawa

Faculty of Fisheries

Kagoshima University

4-50-20, Shimoarata .
Kagoshima 890-0056Japan
koshio@fish kagoshima-u .ac.jp

The dietary nutrient contents have been used for the measure to determine the nutritional requirements
of aquatic animals. However, the requirements also depend upon the energy intake by animals. Thus, to
determine the appropriate combination of energy-yielding nutrients for the optimal growth of kuruma
shrimp juveniles, twenty-two test diets containing wide range of protein, lipid and carbohydrate with
same gross energy were formulated and fed to juveniles for 30 days in this study. The protein energy
ranged from 30 to 70%, fat from 12 to 64%, and carbohydrate from 0 to 52%, respectively. Nineteen
juveniles (initial size: 1.0 g) were placed in 54 liter tank with duplicate and fed test diets once a day at the
level of 6 to 9%of body weight under the water temperature from 25 to 27°C. The data obtained were
analyzed by the response surface analysis (RSA) and polynomial regression. The RSA indicated that the
kuruma shrimp juveniles grew with increased protein energy. When less than 50% energy came from
protein, the growth improved with decreasing carbohydrate/fat energy ratio, indicating that energy from
fat is more important than that from carbohydrate. However, the carbohydrate/fat energy ratio was less
effective when juveniles were fed the diet containing protein energy more than 50%. This study
demonstrated that kuruma shrimp juveniles required more than 60% energy from protein regardless
carbohydrate/fat energy ratio for the optimal growth.
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INCIDENCES OF FISH KILLS FROM TUNGABHADRA RIVER, KARNATAKA, INDIA
G.N.Kulkarni and TR.C. Gupta

Dept. of Aquatic biology
Coliege of Fisheries,
Mangalore-575002
India

Tungabhadra, an important river of Karnataka is a major tributary of Krishna river system of india. the
river, in the Harihar stretch, is subject to the dicharge of domestic sewage as well as industrial wastes
namely pulp and fibre making units . :

Fish mortality of differnt magnitudes from the river has been documented since 1984, The present
investigation conducted to find out the possible causes for the fish kills, reveald degradation of water
quality in terms of colour, DO (3.54-5.13mg/1), BOD (0.42-194.22mg/1), chlorides (7.94-523.24mg/l),
suspended solides (39.6-221.5mg/1}, hardness (16.0-670.0 mg CaCo3/1) and sulphide content (0.61-18.
44mg/l). '

No mortality of the fry of common carp, Cyprinus carpio was observed during the expremental LC50
studies of the effluents from pulp and fibre units. In light of these observations, the lethality of the
effluents discharged, is discussed.
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THE UTITILIZATION OF CRUDE ENZIME AND BACTERIAL Proteolytic FOR THE
PRODUCTION OF AMINO ACID FROM LEMURU FISH (Sardinella Sp.)

S. Kumalaningsih

Food Science and Technology Laboratory
Brawijaya University

J1.Urip Sumoharjo F.13 Malang, East Java
Indonesia Post Code 65121

skumala @indo. net. id

Lemuru fish is found abundantly in East Java. but very perishable. Technology for further utilization of
this fish to produce high quality product is important: The used of flesh fish for the production of flavor
substance having high soluble protean and amino acid is essential to reduce the use of synthetic material.

Based on the previous report, this study deals with (1) Characterization of Bacterial

Proteolytic Enzyme isolated from fermented lemuru fish (2) Effect of Enzymes and Thetr

Concentration on the degree of Protein decomposition (3) effect of Bacterial Eniymes and Proteolytic
on the eflecffveness of protein decomposition. :

(1

(2)

3)

Characterization of Bacterial Proteolytic Enzymes Brevibacterium teneus strain B and Micrococcus
sp. Isolated from fermented fish. Showed having high Endopeptidase and Exopeptidase enzyme
activity at 15% salt solution. The Endopeptidase having Molecular weight in the range of 10.000 -
27.000 where as the exopeptidase Enzyme was 50.000 - 96.000.

Effect of enzymes and their concentration on the degree of protein decomposition. Pronase and
Papain enzyme at different level of concentraffon were added to flesh fish Pronase had higher
hidrolytic activity there that of papain. At 0.6% concentration, this enzyme could increase the
amnino N content 7000 ng/ml whereas papain enzyme at the same concentration increased only
1867 ug/ml.

Effect of enzymes and Proteolytic Bacteria on the effectiveness of protein decomposition. The use
of plant enzymes of Proteolytic Bacteria accelerate the extend of protein decomposition. The use cf
0.6% Papain and mixed cultures of Brevibacterium leneus and Microccoccus sp. after 21 days of
incubation produced 13200 ng/ml soluble N, and 8980 pg/ml amino Nitrogen and 12330 ng/ml
total free amino acid containing Tysine, glutamic acid leucine and iso ieucine producing high quality
of extracted fish.
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THE PRODUCTION ANALYSIS OF MILKFISH HATCHERIES IN TATWAN
Jen-Chieh Kuoo*, Fu-Guang Liu and T Chin Liao

Taihsi Branch, Taiwan Fisherles Research Institute
271 Chung-Yang Rd.

Tathsi, Yunlin 636, Taiwan

kuo54@kimo.com.tw

The mitkfish hatcheries have been playing a significant role in the development of milkfish aquaculture
in Taiwan. Due to the milkfish industry in Taiwan has now evolved into a highly developed specialized
sectors, such as: spawner owner, hatchery operator, fry market, and growout farmer, etc. Ammong them,
hatchery operator is the most important one and it will greatly influence the relevant activities of other
sectors. Therefore, the production performance of milkfish hatchenes has great impact on the economy
of milkfish industry.

This paper aims to analyze the production structure to understand the production efficiency of milkfish
hatcheries in Taiwan. It focuses on the factors affecting production efficiency from different size of
hatcheries. By using various finaricial assessment techniques on surveyed data, we found that most of
the hatcheries could obtain high rate of return on their investment. It also showed that the production
efficiency of hatcheries size over 0.3 ha is better than that of size smaller than 0.3 ha. The production
efficiency of milkfish hatcheries could be enhanced through the improvement of marketmg channel to
stabilize the market price, and the reduce of production cost.

Table 1. Production cost and return of milkfish hatcheries in Taiwan,
Unit ; G10 thousand NT$/ha

items _ Average [Mtems = Average
Direct cost ‘ ) ‘ Indirect cost
Diet 58.81 Depreciation 2.25
Electricity : 9.49 Maintenance 9.54
Occasional labor 28.78  Arrange farm 1.25
Miscellaneous 6.99 Land 0.75
_ ' Salary ‘ - 2871
Subtotal 104.07 42.50
Total cost 146.57  B-C ratio (%) 81.53
Return : 236.04  Incaome ratio (%) 50.48
Profit - 89.47 , ‘

Mixed income - ~-118.18
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TRANSFORMATION OF OXOLINIC ACID IN AQUACULTURE POND WATERS AND
SEDIMENTS

Hong-Thih Lai*, Yu-Peng Dy, Yew-Hu Chien and Su-mei Liu
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Fishes and shrimps raised in aquaculture ponds are sometimes given antibiotics through their feed for
the prevention and treatment of diseases. Once adapting to the residual antibiotics, the microbes in
aquaculture pond sediment waters or sediments may develop resistance to antibiotics treatment for
diseases. The understanding of antibjotics transformation provides references for disease treatment and
indication of environmental impact caused from antibiotics. Twenty ppm of oxolinic acid solution was
added to aerobic and anaerobic incubation bottles containing waters and sediments from two different
aquatic sites, respectively. The sites included freshwater eel and marine aquaculture ponds. Oxolinic
acid depletion was monitored by HPLC. No significant transformation of oxolinic acid was found in
“both aquaculture pond waters during five-month incubation under either aerobic or anaerobic conditions.
However, oxolinic acid was transformed in both aquaculture pond sediments. Under either freshwater or
marine sediment slurries, the aerobic transformation rates of oxolinic acid were slower than in anacrobic
conditions. The results also indicated that, under aerobic conditions, freshwater sediment slurries have
higher transformation ability on oxolinic acid than marine sediment slurries. However, no significant
difference of oxolinic acid transformation between the two sediments under anaerobic conditions.
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Fig.1. Progress of the transformation of ~ Fig.2. Progress of the transformation of
oxolinic acid in aquaculture pond waters. oxolinic acid in aguaculture pond sediments.

FQO:aerobic freshwater pond water. FO.aerobic freshwater pond sediment.
F:anaerobic freshwater pond water. F:anaerobic freshwater pond sediment.
MQ:aerobic marine pond water. MO:aerobic marine pond sediment.

M:anaerobic marine pond water. M:anaerobic marine pond sediment.
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A REVIEW OF WOMEN’s INV OLVEMENT IN FISHERIES ACTIVITIES IN OCEANIA

Lyn Lambeth*, Kim Des Rochers, Patricia Tuara, Aliti Vanisea, Lilian Fay-Sauni,
Barbara Hanchard, Dr Heather Aslin and Vicki Baker

Marine Resotrces Division
Secretariat of the Pacific Community
Noumea, New Caledonia

In the Pacific, 80 per cent of the catch from inshore fisheries is estimated to be taken for subsistence
purposes. It is uncertain what percentage of that is taken by women, although a recent study in Samoa
found that 18 per cent of all village fishers are female, harvesting around 23 per cent of the total weight
of seafood. Aside from traditional activities such as-inshore harvesting and seafood processing for the
family, women are becoming increasingly active in small businesses involving marine resources.

Australia and New Zealand possess established commercial fishing industry sectors, and women’s
involvement in fisheries in those two countries tends to be different from their largely subsistence and
artisanal involvement in the majority of Pacific Island countries and territories. Countries with large-
scale, on-shore, processing facilities show a relatively large percentage of women employed in the
commercial fishing industry — in New Zealand about 34 per cent of the fishing industry workforce are
women,

This paper brings together information from the vast region of Oceania, including Potynesia, Micronesia,
Melanesia, Australia and New Zealand. It also examines research and development needs; government
policies with regards to women's role in fisheries; and constraints that affect women’s involvement in
fisheries management and development in Oceania.
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INTER - LOCAL GOVERNMENT UNIT PARTNERSHIP FOR THE COASTAL RESOURCE
MANAGEMENT OF BANATE BAY: “ANEW HOPE FOR A Blue - Green Paradise”

Mary Lou B, Larroza

Banate Bay Resource Management Council, Inc.
Banate, Tloile, Philipines

Banate Bay, a common fishing ground of the municipalitics of Anilao, Banate and Barotac Nuevo all in
the Province of Ticilo, Philippines, has traditionally been recognized as one of the richest fishing ground
in Panay Island. The past decade showed that harvest from the Bay have signifcantly declined due to
widespread over-exploitation and habitat degradation driving the marginal and sustenance fisherfolks to
live a miserable life. :

In the past, various agencies and institutions in the Philippines have experimented on a wide array of
coastal management programs, yet public concern is lacking. This was due to the contemporary top-
down planning and bureaucratic procedures effecting minimal intervention in the municipal level. With
the passage of the Local Government Code of 1991 known as RA 7160, the Local Government Units
were forced to address their own problems despite limited resources.

Premised on the belief that coastal resource development can cut across political and territorial boundaries,
the Local Government Units (LOU} of Anilao, Banate and Barotac Nuevo, all in the Province of Tloilo
signed the Banate Bay Resource Management Agreement of 1996 on February 28, 1996 to jointly manage
the Bay and meet common area development plans through the Banate Bay Resource Management
Council, Inc.. Thus, a new bope for a blue - green paradise started to glitter.

The program’s profile of success on coastal resource management features some elements that are quite
impressive, one of which is the initiative of the Local Government Unit to join together on a co-
management approach despite limited resources. The program was able to take-off even without external
funding and surpassed many challenges like limited budget and major changes in political leadership as
a tum-out of the local elections. The most significant success was in 1998 when the program was awarded
as one of the Ten Most Qutstanding LGU Programs in the Country by the GAWAD GALING POOK
AWARDS. This was an annual award given to LGUs who excel in local governance and innovativeness
as managed by the prestigious Asian Institute of Management {AIM)} in cooperation with the Department
of Interior and Local Government and Local Government Academy (DILG-LGA).

The mandates of the Philippines Local Government Code or Republic Act 7160 coupled with a co-
management approach was seen as an effective tool in achieving community participation. As a Gawad
Galing Pook Awardee of 1998, today the program continue to survive surpassing many obstacles and
challenges cross-cuffing the political and territorial boundaries for the betterment of the quality of lives
of the program beneficiaries in particular and the Filipino people in general.

It is the intention of this paper to present the experiences of the BANATE BAY RESOURCE
MANAGEMENT COUNCIL, INC. in implementing the Banate Bay (CRM) Coastal Resource
Management Banate Bay (CRM) Coastal Resource Management Program of the three adjacent
municipalities sharing a common depleted fishing ground. Program of the three adjacent municipalities
sharing a cornmon depleted fishing ground.
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Banate Bay, a common fishing ground of the municipalities of Anilao, Banate and Barotac Nuevo all in
the Province of loilo, Philippines, has traditionally been recognized as one of the richest fishing ground
in Panay Island. The past decade showed that harvest from the Bay have significantly declined due to
widespread over-exploitation and habitat degradation driving the marginal and sustenance fisherfolks to
live a miserable life.

In the past, various agencies and institutions in the Philippines have experimented on a wide array of
coastal management programs, yet public concern is lacking. This was due to the contemporary top-
down planning and bureaucratic procedures effecting minimal intervention in the municipal level. With
the passage of the Local Government Code of 1991 known as RA 7160, the Local Government Units
were forced to address their own problems despite limited resources.

Premised on the belief that coastal resource development can cut across political and territorial boundaries,
the Local Government Units (L.GU) of Anilao, Banate and Barotac Nuevo, all in the Province of Ioilo
signed the Banate Bay Resource Management Agreement of 1996 on February 28, 1996 to jointly manage
the Bay and meet common area development plans through the Banate Bay Resource Management
Council, Inc., thus, a new hope for a blue — green paradise started to glitter.

The program’s profile of success on coastal resource management features some elements that are quite
impressive, one of which is the initiative of the Local Government Unit to join together on a co-
management approach despite limited resources. The program was able to take-off even without external
funding and surpassed many challenges like limited budget and major changes in political leadership as
a turnout of the local elections. The most significant success was in 1998 when the GAWAD GALING
POOK AWARDS awarded the program as one of the Ten Most Outstanding L.GU Programs in the
Country. This was an annual award given to LGUs who exce] in local governance and innovativeness as
managed by the prestigious Asian Institute of Management (AIM) in cooperation with the Department
of Interior and Local Government and Local Government Academy (DILG-LGA).

The mandates of the Philippines Local Government Code or Republic Act 7160 coupled with a co-
management approach was seen as an effective tool in achieving community participation. As a Gawad
Galing Pook Awardee of 1998, today the program continue to survive surpassing many obstacles and
challenges cross-cutting the political and territorial boundaries for the betterment of the quality of lives
of the program beneflclanes in particular and the Filipino people in general,

It is the intention of this paper to present the experiences of the BANATE BAY RESOURCE
MANAGEMENT COUNCIL, INC. in implementing the Banate Bay (CRM) Coastal Resource
Management Program of the three adjacent municipalities sharing a common depleted fishing ground.
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Haliphthoros spp. FROM SPAWNED EGGS OF CAPTIVE MUD CRAB Scylla serrata
BROODSTOCKS
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Monitoring of the fungal flora of spawned eggs of captive mud crab, Scylla serrata, was conducted in
recent hatchery runs at the Aquaculture Department of Southeast Asian Fisheries Development Center
in Tigbaunan, Iloilo, Philippines. Quantification of the egg mycoflora revealed the dominance of
stramenopiles, particularly Haliphthoros spp., among spawners which aborted their eggs prior to hatching
(Table 1). Higher fungal load was also observed among these spawners (107 to 10° colony forming units
[CFU] per 0.1 g eggs) compared to those spawners wherein spawned eggs successfully hatched at 10 d
post-spawning (10" CFU per 0.1 geggs} (Table 1).

Two species of Haliphthoros (H. philippinensis and H. milfordensis) were identified from the 24 isolates
collected. Haliphthoros milfordensis was the more dominant species. Physiological studies on vegetative
growth and sporulation of the two species show that H. philippinensis have wider optimal range than H.
milfordensis for salinity and temperature requirements, especially on sporulation.

Results of the pathogenicity study show that only H. milfordensis was pathogenic to spawned eggs of .
serrata, while H. philippinensis was not. Infection of S. serrara eggs by H. milfordensis was observed at
two days post-inoculation of zoospores with 2-5% infection rate, reaching up to 10% at five days post-
inoculation.

Table 1. Fungal load (CFU/0.1 g eggs) of spawned eggs of Scylla serrata broodstocks.

Sample Days after spawning Remarks
0 2 4 B 8
$33 50x10° 52x10" 90x10" 85x10" 7.0x10" Treated with 0.1 ppm Trefian at
day 2; successfuly hatched at
day 10
$31 1.5x10" 3.0x10" 3.5x10" Succestully hatched at day 10
2 2 3 3 3 Pure colonies of Haliphthoros
Tt8 11 x10° 48x10° 64x10 468x10 1.6x10 from day 4: eggs aborted at day
10
4 2 ] 3 3 Dominant Haliphthoros colonies;
830 8.3x10" 23x10° 35x10° 33x10° 22x10 aborted 5t day 9
$33* 40x 100 70x 102 Pure coionies of Haliphthoros at

day 2; aborted at day 3
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A STUDY ON THE EFFECT OF TEMPERATURE AND THE SPECIES OF SALTS ON THE
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Hard clam is an important economic shellfish in Taiwan and is also an important aquacultural organism
in the southwest of Taiwan. A great number of hard clams are going to die during dramatic fluctuations
in temperature, The reasons for massive death of hard clams during dramatic cbanges in climate are still
unciear. Hard clam is a benthic organism and will climb upon the bottom mud before death. Therefore,
this action is one of the signs of pre-death. The main goal of this study is to approach the crossing effect
of the species of cations and temperature in seawater on the digging ability of hard clam.

In the short termm (Zhrs) experinients, it was found that there is no effect of CaCl, KBr and Na,SO, on the
digging ability of hard clam. However, magnesium ions are necessary for hard clam possessing digging
ability at high temperature (23°C), while their importance are not so significant at low temperature
(17°C). The study are also found that the digging ability of hard clam could be recovered by the addition
of magnesium ions. At the same time, the inhibition of potassium ions on tbe digging ability of hard
clam was observed. It may be due to the inhibition of potassium ions on the movement of gill cilia of
hard clam. :

As expected, factors in the sea water will affect the physiology of the hard clam. Magnesium ions are
the one which is necessary for the digging ability. The addition of magnesium ions into sea water may
help hard clam through “bad” climate.
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REGULATION OF RELEASE OF STRESS HORMONE IN THE CRAYFISH Procambarus clarkii
Shyh-Chi Chen, Hong-Shin Zou, Chi-Chih Juan, Chi-Ying Lee*

Department of Biology

National Changhua University of Education
Changhua, Taiwan, Republic of China
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Crustacean hyperglycemic hormone (CHH), a group of 72-73 aa neuropeptides, is mainly released from
a neurohemal organ, the sinus gland, located in the eyestalks of decapod crustaceans. CHH is known to
‘be involved in regulating blood glucose levels, and possibly in lipid metabolism, osmoregulation, and
reproduction. Recent studies indicated that blood CHH levels were increased in response to various
environmental stressors, suggesting that CHH may function as a stress hormone.

In the crayfish Procambarus clarkii, two CHH isoforms have been isolated. They share a common
amino acid sequence and differ from each other only in the configuration (L. or D) of the third residue. A
sensitive sandwich ELISA was developed and validated in our laboratory to measure the total released
CHH in the blood. Using this ELISA, it was demonstrated that injection of biogenic amines, serotonin or
doparnine, significantly elevates blood CHH and glucose levels. The time courses of biogenic amine-
induced CHH release are similar to those of stress-induced increase in CHH levels.

Molecular cloning of biogenic amine receptors from eyestalk ganglia is currently being undertaken.
mRNA extracted from eyestalk ganglia was used in an RT-PCR to amplify biogenic amine receptors.
Sequence analysis of the PCR products reveals the expression of several biogenic amine receptor-like
genes in these tissues. Based on these results, we would like to characterize the neuronal pathways and
the receptor systems that underlie the stress-induced CHH release.
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Time courses of dopamine-induced
increase in blood glucose (a) and CHH
{b) levels in the crayfish Procambarus
clarkii,



141

STUDIES ON THE MECHANISMS ON FISHING GROUND FORMATION OF SERGESTID
SHRIMP (Sergia lucens) IN THE COASTAL WATERS OF SOUTHWEST TAIWAN
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. 2 Pei-Ning Road
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Sergia lucens is a commonly important fishing target in coastal waters of Taiwan. Owing to its fast
growth but weak movement, the scooling characteristics, the abundance of fishing stock, and the formation
of fishing ground have been suggested to be influenced by oceanographic and meteorolo gical conditions.
In-order to understand the mechanisms of fishing ground formation of sergestid shrimp (Sergia lucens)
in the coastal waters of southwest Taiwan, this study collected in-suit temperature, salinity and density
data by research vessel Hai-FujBHai-Chane and Hai-none during August,1999 to June,2000. Based on
these data, we investigated the characteristics of water mass in the fishing ground. Besides, CPUE (kg/
hour) data computed from 16 sampling vessels, and nutrients, planktons, metrological data and IGOSS
satellite surface temperature image were also used in analysis.

The major fishing ground is concentrated in KANG-KAO and SAN -LUN-WEI regions with depth stratum
between 100-200 m, temperature during 15~22 °C and salinity during 34.3~34.7 psu. The phenomenon
of Potential MLD observed in both Regions are related to the formation of fishing ground. During the
occurrence of the phenomenon, relative high nutrients production in the two Regions enriches the
abundance of phytoplankton and zooplankton. As a result, the bait for sergestid shrimp is then well
supplied in both Regiotis. However, the formative mechanisms behind are different in the two Regrons.
KANG-KAQ Region is because of the front formed by mixing of coastal water and surface water from
South China Sea during spring and summer. SAN-LUN-WEI Region is because of the upwelling driven
by strong prevailing offshore wind during autumn and winter.
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DIETARY VITAMIN C AND ITS DERIVATIVES AFFECT IMMUNE RESPONSES IN GRASS
SHRIMP Penaeus monodon

M. H. Lee*, and S. Y. Shian
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Vitamin C has been shown to influence vartous parameters
of the immune response and disease resistence in terrestrial
animals and fish. In crustacean, this.information is lacking.

The purpose of this study was to evaluate the effect of”
dietary vitamin C on the immune responses in P. monodon.
L-ascorbic acid (AA) and its four derivatives namely, L-
ascorbyl-2-sulfate (C28S), L-ascorbyl-2-polyphosphate
(C2PP), L-ascorbyl-2-monophosphate-Na (C2MP-Na}
and L-ascorbyl-2-monophosphate-Mg (CZMP-Mg) were
used in the study. The ascorbate-free control diet together
with diets supplemented with either adequate or high (5X
adequate) levels of AA, C2S, C2PP, C2MP-Na and C2MP-
Mg were each fed to triplicate groups of shrimp (mean
initial weight: 0.37+£0.01 g} for 8 weeks.
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Significantly (P<0.01) higher total haemocyte count
(THC), superoxide anion (O, ) production ratio, and
phenoloxidase (PO} activity were observed in shrimp fed
diets supplemented with ascorbate than shrimp fed the
control diet. Among the ascorbate sources, shrimp fed
C2MP-Mg and C2PP containing diets had higher THC
than shrimp fed AA, C2S and C2MP-Na containing diets
regardless of the supplementation level. Shrimp fed
adequate level of CZMP-Mg and C2PP and high level of
C2ZMP-Mg containing diets had higher O, production ratio
than shrimp fed AA and C2S containing diets. Shrimp fed

adequate leve] of C2ZMP-Mg and C2PP and high level of 1
C2PP containing diets had higher PO activity than shrimp é
fed AA, C2S and C2MP-Na containing diets. o

These data suggest that dietary ascorbate enhances THC, O, production and PO activity of

immune responses for P, monodon and different ascorbate P. monodon fed ascorbate-free control diet

source may affect the immune responses differently. and diets containing different level of
ascorbates for 8 weeks. *Values with
different superscripts are significantly
different (P<0.01).
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RELEASING PROGRAM IN THE MAO AW GULF OF NORTHEASTERN TAIWAN
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Abalone (Haliotis diversicolor supertexta Lischke)} is a valnable shellfish ranges around the coastal
areas of Taiwan. In recent years, the wild abalone resources has undergone a severe decline. In order to
enhance the wild abalone population, several coastal counties released the hatchery-reared juvenile abalone
to the sea. The optimum size of released abalone could increase the survival rate and reduce the cost, i.
e., the size and cost of released juveniles are the critical factors for the seeding program. The purpose of
this study is to select the optimum releasing size of abalone in the Mao Aw Gulf, Northeasthem Taiwan.
The study included two parts. Firstly, the shells of dead abalone were collected to estimate the survival
rate during the culture period. Secondly, five length classes jveniles, i.e., 1.0cm, 1.5cm, 2.0cm, 2.5cm
and 3.0cm, were released to the sea. After that, in 3rd, 7th, 14th, 21st and 28th days the abalone were
recaptured. The result are as follows:

(1) the survival rates of juveniles in the cultural ponds showed an exponential decreasing; (2} all the
survival rates showed decrease trends for the released abalone of five length classes; (3) after postseeding,
in 3rd day, the 2.3cm and 3.0cm juveniles had higher survival rate as 55.8% and 60.8%, respectively. In
7th day, the 2.5cm and 3.0cm juveniles had the highest survival rate as 41.7%. In 14th day, the 2.5cm
and 3.0cm juveniles still had the highest survival rate as 27.5%. (4) after combining the survival rates of
juveniles in the culiural ponds and the sea releasing, the 2.5cm class juveniles have the highest survival
rate before the 14th days. Moreover, the cost of 2.5cm class juveniles are cheaper than that of 3.0 cm.
Therefore, the optimum releasing size should be 2.5 cm for this study.



144

A BASIC STUDY FOR COASTAL MANAGEMENT IN JAPAN; CILIARY STROKE OF
MUSSELS FOR MANA GEMANT OF AQUA CULTURE, USING THE ENDOSCOPE SYSTEM
TECHNIQUE
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Because of greater dependence on the marine living resources for food supplies of human society, the
perturbation of anthropogenic activities onto the marine environment is increasing especially at the
coastal zone. Hence appropriate management must be applied for the enhancement of aquaculture in the
harmonization with preserving or restoring the environment..

The filter-feeding mechanism of mussels is the most efficient grazing process of marine animals. It is
theoretically desirable to use the filter-feeders as sentinels to make feeding of phytoplanktons through
the food particles, the ciliary stroke of mussels, as one of the most efficient mechanisms of marine
animals can be applied for the most efficient removal of nutrients from coastal waters by the

raft culture system of bivalve species of high commercial values.

Tt was shown that the ciliary stroke of Mussels can be an indicator of their filter-feeding, As real-time
measurement of the ciliary stroke rate of mussels, in situ,by use of a high function endoscope. The

maximal.ciliary stroke was observed at 20 [3 in seawater from 30 to 33 %o (Fig.1). It was shown by our

study that he mussel species in the coastal region of Fapan, can perform almost the same ecological

response of ciliary stroke as M. edulis in any coastal region where is affected by either warm or cold

current. The mussel aquaculture with reference to the desirable conservation of coastal ecosysten.
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Fig. 1. Thermal relation of the amplitude of
diel fluctuation of mussel ciliary stroke at
different saline conditions, when each
amplitude is compared with the greatest

at 20 °C and 33 %. salinity.
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EFFECT OF FEEDING FREQUENCY ON THE GROWTH OF CAGE-SULTURED GIBEL
CARP

Wu Lei”, Zhongjie Li', Huxian Zhang and Heping Yang
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A 30-days grwoth trial has been conducted in a freshwater lake to investigate the effect of feeding
frequency on the growth and feed utilization of cage-cultured gibel carp (Carassius auratus gibelio).
The fish were fed at three frequencies, 2 meals/d, 4 meals/d and 6 meals/d at same feeding rate. The
results showed that the fish fed at 2 meals/d and 4 meals/d showed similar growth and feed utilization
while the fish fed at 2 meals/d showed significantly low growth and feed conversion efficiency. At least
4 meals/d is recommended for cage-cultured gibel carp.

THE DEVELOPMENT STUDY AND EXTENSION ON AUTOMATIC INDOOR
RECIRCULATING SHRIMP CULTURE SYSTEM '

S. Chen and R. Y. Liang*

Agriculture Engineering Research Center
No. 196-1 Chung Yaan Rd.

Chungli 320, Taiwan, R. O. C.

ryliang @ aerc.org.tw ‘

There already exists now a break out technique in shrimp culture enterprise in Taiwan, which is the
automatic control of indoor shrimp culture system with circulation water. That is the shrimp culturs
water body after having been infected through filtration, it will be circulative used, so it can not only
stabilize the water quality and control the virus to go off, but also it can save the electricity and the
manpower.

This technique was a five years research result from the project started from 1996 till 2000. After this
system having been tested five times of breeding terms, Penaeus monodon and Litopenaeus vannamel
could be raised up to market size, and it also is able to be raised up by stage-by-stage raising method and
meet with the requirement of mass production. At the fifth term, for Litopenaeus vannamei rising was 0.
066~10.9 gram, the production amount was 363.6 kg/54m? /105-days/60 cm water depth (which is
equivalent to 11.22 kg/m*/105 days), the system was fully cultivated by seawater without ntilizing any
fresh water source.

This system was also already smoothly assisted the establishient of the factory promotion squares both
in Tania City and Tania Pei-men respectively. In which, the former one has had one term of not bad
shrimp raising performance, and which the indoor raising method for Litopenaeus vanname got the
hectare yield amount of 5.5 kg/m? (for raising period 84 days; in staged harvest, the average weight per
shrimp is 6.0 gram), the hectare production for Penaeus japonicus is 1.2 kg/m*(for 72 days raising,
staged harvest in average weight is 1.33 gram per shrimp); in the promotion square of the Tainan Peimen
has already completed a good ladder-like indoor and outdoor matched with automatic recirculation shrimp
breeding system production module, and this can be expected to have a good performance.
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The importance of the aquaculture sector to the Taiwanese economy is widely acknowledged since it
provides a source of animal protein for human consumption and a source of income for fish farmers. The
policy decisions in aguaculture development on appropriate species and market development require
information regarding demand patterns for cultured species and how they are likely to change as income
and relative price changes. However, inforrnation regarding demand structure for aguaculture products
is limited and the few demand studies that have so far been made in Taiwan suffer from the methodological
problems. Thus, the principal objectives of this study are (1) to estimate the demand for selected
aquaculture products, (2) to determine the effects of changes in consumers’ preferences towards
aquaculture products and their substitutes, and (3) to address relevant model specification issues, including
the choice of an appropriate demand model and functional form.

This paper employed a modification of the non-nested testing techniques (Davidson and Mackinnon
1983) and the forecasting performance to determine, the generalized models which is appropriate for
Taiwanese aquaculture products demand. The non-nested testing resulis of the aquaculture demand systerm
in Taiwan are prices predetermined or guantities predetermined .In forecasting performance, the inverse
demand model is worse than that of the ordinary demand model. The own and cross price elasticities for
milkfish, tilapia, shrimps, shellfishes, and craps are estimated. It was found that esttmated price elasticities
vary across fish type. A few products have high long-run own price elasticities. It was also found that
there was a pervasiveness of inertia formation in the demand for aguaculture products in Taiwan.
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Tilapias are important warmwater food fish cultured in many countries. Taiwan is one of the leading
nations in tilapia aquaculture and produces over 50,000 tons annually using intensive culture technology.
This paper attempts to analyze the socioeconomics and technical efficiency status of tilapia production

in Taiwan. It also aims to identify the factors affecting the variation of the technical efficiency of tilapia
farms.

A stochastic frontiers production function with technical inefficiency effects model is specified and
estimated to examine the levels of technical efficiencies of farming operation. The survey data of tilapia
farms in 1994, 1995, 1996 and 1998 are used in the analysis. Most tilapia farmers are small and medium
scale operators employing intensive culture systems. Tilapia farmers have the necessary education and
adequate years of farming experience. Tilapia aquaculture is a fairly profitable operation. The cost of
feed and the cost of fingerling are the two major cost items. The high cost of production, price fructuation,
and water pollution are the major problems in their operation. The estimated mean technical efficiency
for various years is ranged from 0.66 to 0.85. There is some technical inefficiency in tilapia farming.
Farm size, education and years of experience are some of the factors effecting technical efficiency. The
government’s efforts should focus on improving the technical efficiency of the tilapia farmers and
developing new technology that can be adopted to irnprove the productivity of tilapia aquaculture industry.
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The importance of the aquaculture sector to the Taiwanese economy is widely acknowledged since it
provides a source of animal protein for human consumption and a source of income for fish farmers. The
policy decisions in aquaculture development on appropriate species and market development require
information regarding demand patters for cultured species and how they are likely to change as income
and relative price changes. However, information regarding demand structure for aquaculture products
is limited and the few demand studies that have.so far been made in Taiwan suffer from the methodological
problems. Thus, the principal objectives of this study are (1) to estimate the demand for selected
aquaculture products, (2) to determine the effects of changes in consumers’ preferences towards
aquacuiture products and their substitutes, and (3) to address relevant model specification issues ,including
the choice of an appropriate demand model and functional form.

In this study, generalized models are developed for ordinary demand systems and inverse demand systems.
The overall results of estimates of the gencralized models are quite good by using quarterly data of
1979-1998. In forcasting performance, the ordinary demand model is worse than that of the inverse
demand model. The own and cross price elasticities for milkfish, tilapia, black tiger shrimp, kuruma
shrimp, oyster, and clam are estimated. It was found that estimated price flexibilies vary across fish type,
A few products have high long-run own price flexibility. It was also found that there was a pervasiveness
of habit formation in the demand for aquaculture products in Taiwan.

PARTIALISOLATION AND BIOASSAY OF GONAD-STIMULATING HORMONE FROM THE
BRAIN OF PRAW Macrobrachium rosenbergli

Jiayi Liao*, Yan Zhang, Jixian Sun

School of Life Sciences
Zhongshan University
Guangzhou, 510275

P. R. China

1866 @zsu.edu.cn

The extracts of brain of Macrobrachium rosenbergii were applied on a Sephadex G-50 column (1.6 x
50cm). Two large peaks of protein, peak I and peak II, were obtained. The Tlc (63-74 fractions) of peak
1I were able to increase oocyte diameter of M. rosenbergii in vitro very significantly. The 63-65 fractions
from II ¢ of peak 1I significantly accelerate the total protein synthesis of the prawn ovary in vitro. By
injecting the 63-65 fractions into muscle of M. nipponense the ovary maturation was promoted significantly
after 15 days. The 63-65 fractions were further purified by HPLC on a . Bondapark C18. 4 peaks were
resulted. The peak 2 could very significantly to increase oocyte diameter and the synthesis of ovary total
protein of M. rosenbergii in vitro. The molecular weight of the protein in the peak 2 was below 5200Da
by means of molecular sieve HPI.C. The results show that the brain of M. rosenbergii can secrete a
hormone which may be the gonad-stimutating hormone.
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THE INLAND FISHERIES OF CAMBODIA
Sopha Lieng*, Nicolaas van Zalinge and Sam Nuov
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The inland capture fisheries yield at least 300,000 — 400,000 tons per annum ranking Cambodia fourth
among the world’s top freshwater fish producers. With only the averaged per capita consumption of 67
Kg per year, the total fish consumption for people living in central part of Cambodia is already 280,000
tons per year. The high fish productivity stems from the annual inundation by the Mekong River of the
large floodplains found in central Cambodia around the Great Lake, Tonle Sap, and the floodplains south
of Phnom Penh, where important fish habitats such as flood forests are found. The area provide some
habitat protection. Huge seasonal migrations take place between these floodplains and spawning grounds
in the Mekong and tributaries in northeast Cambodia and possibly southern Laos. Fish is an extremely
tmportant part of national food security, especiaily in the countryside, where 85% of the population
resides. :

There is a lack of evidence from the past, but anecdotal information suggests that in particular the catch
of many large migratory and slower reproducing species has declined due to.increased fishing pressure.
On the other hand the catch of small and fast reproducing species, such as the cyprinid, Henicorhynchiss
sp., may still be as high as ever.

Nation-wide land cover inventories carried out between 1973 and 1993 indicate that flood forest coverage
has shrunk by a third reducing the potential for freshwater fish production. This may have been partly
caused by diminished inundation of the floodplains as a result of extensive dam building for hydropower
and irrigation in the Mekong watershed upstream of Cambodia. In addition, the increase in population,
low alternative employment opportunities and weak land tenure legislation have led to wide spread
habitat destruction in particular in the floodplains south of Phnom Penh. Relatively large areas of the
floodplain containing flood forest habitats essential for feeding and breeding of many species.

In order to address these problems with some success, government and donors need to pay much more
attention to the problems affecting fisheries, as food security is at present stiil heavily dependent on rice
and fish.
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INFLUENCE OF DIETARY LEVELS OF FOLIC ACID ON GROWTH RESPONSE AND
RESISTANCE OF NILE TILAPIA, Oreochromis niloticus TO Streptococcus inige

Chhorn Lim* and Phillip H. Klesius

USDA-ARS, MSA
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The requirement of dietary folic acid for optimum growth and prevention of deficiency signs has been
established for several fish species. No study, hopwever, has been conducted on the requirement of this
vitamin for Nile tilapia, Creochromis niloticus. Thus, this study was conducted to evaluate the effect of
dietary levels of folic acid on the growth performance, hematology, immune response and resistance of
Nile tilapia to Streptococcus.iniae challenge.

Juvenile Nile tilapia with an average weight of 10.38 + 0.10 g were stocked in 60-L aquaria filled with
55 L of water at a rate of 30 fish/aquarium. Casein-gelatin based purified diets containing 0, 0.5, 1.0, 2.
0, 4.0 and 8.0 mg/kg of folic acid or the basal diet with 10 g succinylsulfathiazole/kg diet were éach fed
to fish in four replicate aquaria twice daily to apparent satiation for 12 weeks. Fish feed the diet without
folic acid supplementation had significantly lower (P < 0.05) weight gain than that of the group fed the
0.5 mg folic acid diet. However, these values were not significantly different from those of fish fed diet
supplemented with 1.0 mg folic acid or higher. Dry matter feed intake and feed efficiency ratio were low
for fish fed the folic acid unsupplemented diet but the values were not always significantly different
from those fed diets containing folic acid. Weight gain, feed intake and feed efficiency of fish fed the
basal diet supplemented with succinylsulfathiazole were significantly lower than those fed diets containing
0.5 mg folic acid or higher. However, no significant differences were found between the values of fish
fed the basal diet with or without succinylsulfathiazole. Fish fed the succinylsulfathiazole-containing
diet had also the lowest survival but this value did not differ from that of fish fed the 0.5 mg folic acid
diet. There were no significant differences among the survival of fish fed the folic acid-deficient diet and
the folic acid supplemental diets. Total cell count and red blood cell count were significantly lower for
fish fed the basal diet with or without succinylsulfathiazole and the 0.5 mg folic acid diet as compared to
those fed 1.0 mg folic acid or higher. There were no significant differences among the groups receiving
1.0 mg or higher folic acid/kg diet. Hematocrit and hemoglobin did not differ among treatments. Number
of days to first death, and agglutinating antibody titers and cumulative mortality of fish 15 days post-
challenge with Streprococcus iniae were not affected by supplemental levels of folic acid. Therefore,
based on the growth response and hematology, a level of folic acid of about 0.5 to 1.0 mg/kg diet appears
to be optimum for juvenile Nile tilapia.
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IMMUNO-RESOPONSE TO KILLED VACCINE AND RECOMBINANT SUB UNIT VACCINE
OF NERVOUS NECROSIS VIRUS IN GROUPER

Jobn H.Y. Lin*, TY. Kuo, H.C. Chi, H.1. Huang, C.C. Yu, H.C. Liang and H.L.. Yang
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Viral Nervous Necrosis is the major pathogen that has caused severe damage in the larvae of grouper in
Taiwan. The mortality rate after infection often is above 95%. Vaccination is the obvious choice of
disease management needed to be developed. Two kinds of vaccine, the killed vaccine of killed virus
particle and the recombinant subunit vaccine contains the recombinant coat protein of Nervous Necrosis
(NNV) expressed by Escherichia coli were evaluated for their immuno-response in grouper {Epinephelus
malabariscus). Ninety grouper fries were used in this trail; sixty groupers were injected with recombinant
NNV coat protein, fifteen grouper were vaccinated with killed NNV particle, and other fifteen groupers
were injected with PBS as control. After vaccinations, serum samples were collected at week 0, week 4
and week 6 for the evaluation of immune response. Specific anti-NNV antibody was detected by ELISA
method where native NNV virus particle was coated, neutralizing antibody against NNV was assayed by
their inhibition of the plaque forming unit using cell culture method. Results indicated that the anti-NNV
antibody was raised at week 4 after primary vaccination, and increased accordingly after booster either
with killed or recombinant subunit vaccines. Titer of neutralized antibody assay shown that the recombinant
subunit vaccinated group was up to 1:1600, and that of the killed vaccine was up to 1:3200. These
demonstrated that both killed vaccine and recombinant coat protein can induce sufficient neutralized
antibodies that might protect the viral infection.

PHYSIOLOGY OF SALINITY ADAPTATION‘ IN THE MILKFISH, Chanos chanos
Ying-Mei Lin*, Chun-Nian Chen, Tsung-Han Lee

Department of Zoology, National Chung-Hsing University
Taichung, 402, Taiwan
thlee@dragon.nchu.edu. tw

The milkfish occurs in the Indian and on the both sides of the tropical Pacific. The farming of the
- milkfish is an important aquaculture industry in the Philippines, Indonesia and Taiwan. In Taiwan, milkfish
culture has a history of over 300 vears and the Tarms are distributed along the southwestern coast.
Traditionally, the milkfish are captured in months from spring to fall and then cultivated in brackish
ponds. Being an important economic species, the milkfish tolerates salinities from 0 to 158, Thus it is
intriguing to realize the mechanisms of salinity-adaptation in the milkfish,

In the present study, milkfish fingerlings are transferred from 10%o to 0%(fresh water), 20%o0, and
35%o(seawater), respectively. After one-week adaptation in each medium, morphological observations
and biochemical assays were applied to depict the physiology of salinity adaptation in the milkfish,
Paraffin sections and immunohistochentical studies reveal that the gill Na+,K*-ATPase is mainly localized
in the MR cells. Moreover, the freshwater fish exhibit the highest specific activity of gilt Na* K*-ATPase
and the lowest activity is found in seawater-adapted fish, The abundance of Na" K*-ATPase ¢-subunit
protein show similar profiles. On the other hand, no significant difference is found in serum osmolarity
of fish adapted to various salinities.

Obviously, to sustain stable levels of osmolarity in different salinity, the milkfish must express various
amounts of Na* K*-ATPase as well as MR cells in gills to meet the physiological demand.
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CULTURE OF FISH LARVAE WITH MICRO-PARTICLE DIETS
B.S. Liou*, T.I Chen, M.S. Suand I C. Liao

Tungkang Marine Laboratory
Taiwan Fisheries Research Tnstitute
Tungkang, Pingtung 928, Taiwan
loubs@kimo.com.tw

Rotifers, brine shrimp and copepods have been widely used as live food in the mass culture of marine
fish larvae. But poor larval growth and high mortality always occurred as results of nutritional deficiency
or bacterial contamination of these food organisms. To improve the dietary values and to avoid the
problems of bacterial contamination, four micro-particle diets of different protein sources have been
tested to substitute for live foods.

With squid meat, crab meat, shrimp meat and tuna meat as main protein source respectively, the four
micro-particle diets contain egg yolk, yeast powder, fish oil, minerals, vitamins and binders were prepared
with heating, drying and crumbing process. The result of feeding test for newly hatched grouper larvae
showed shrimp meat protein micro-particle diet had the best results for survival rate and survival period.
The increase of larval growth revealed these micro-particle diets could be digested by grouper larvae,
however, the short survival pertod indicated these micro-particle diets still did not have proper nutrition
value for grouper larvae.
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Fig. 1. Survival rates of grouper larvae fed on microparticle
diets with four different protein sources.
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THE APPARENT DIGESTIBILITY OF THREE FISHMEAL FOR BLACK PORGY
(Acanthopagrus shelgeli)

Ann-Chang Cheng, Chyng-Hwa Liou* and Yii-Shing Huang
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2 Pei-Ning Road
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The apparent digestibility of three commercial fishmeal ingredients (Brown fishmeal 1, 2 and White
fishmeal) for black porgy was determined and compared between two feces collection methods through
chromic oxide indication method. The white fishmeal was used as basai protein in reference diet. Thirty
percent of the three ingredients were then mixed with 70% of reference diet to feed black porgy of 225
g in size at a daily ration of 2% level for digestibility experiments. Feces collections were terminated (11
weeks for Stripping collection and 6 weeks for netting method) when enough amounts of triplicate
samples were obtained. :

The apparent digestibility values of protein and organic matters were highest on the fish fed Brown
fishmeal ! followed by Brown fishmeal 2 then White fishmeal. Of the digestibility of seven essential
amino acids (Arg, Thr, Val, Leu, Phe, Lys, His), the significant mean values separated by LSD from high
to low in order were Brown fishmeal I, Brown fishmeal 2 and White fishmeal. There were no differences
on the apparent digestibility of lipid, energy and dry matter among the three ingredients tested.

Our results showed that stripping method was superior to netting method in feces collection for black
porgy at a size over 200 g. Netting collection of black porgy feces was not so precise as stripping one,
because after been released from anus, these light fine particulate feces immediately spread all over
water volume, which counted for major loss in feces collection.
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EFFECT OF TEMPERATURE, STOCKING DENSITY, AND FISH SIZE ON THE AMMONIA
EXCRETION OF PALMETTO BASS Morone saxatilis x M. chrysops

Fu-Guang Liv*", Shuenn-Der Yang and I Chiu Liao

Taihsi Branch, Taiwan Fisheries Research Institute
271 Chung-Yang Rd.

Taihsi, Yunlin 636, Taiwan

fuguang?201 @ Yahoo.com.tw

Three temperatures (18, 23, and 28°C), three stocking density levels (0.72, 1.42, and 2.84 kg / m?®), and
two size-groups (averaging 104 and 173 g, respectively) were designed to conduct experiments on the
effect of temperature, stocking density, and fish size on the ammonia excretion (AE) of palmetto bass
(Morone saxatilis x M. chrysops). As a result, AE increased with increasing temperatures and stocking
densities. On the contrary, AE varied inversely with individual fish size. Diumnal variation of AE in
palmetto bass showed that AE increased to a peak at about 4 h after feeding was initiated, and to the
lowest value at about 24 h.
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Fig. 1. Ammonia excretion rate of palmetto bass at high, medium and low
stocking densities after feeding. (Data present mean + s.d., vertical bars not
sharing the same letter are significantly different, p <0.05).
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ANEW ASSESSMENT APPROACH USING FUZZY SURPLUS PRODUCTION MODEL TO
EVALUATE THE ALBACORE STOCK IN THE INDIAN OCEAN

Shu-Hwei Wang, Chien-Chung Hsu, and Hsi-Chiang Liu*

Institute of Oceanography
National Taiwan University
Taipei, Taiwan 106
helin@cems.ntu.edu.tw

Albacore is one of the important temperate and productive species. Since 1970s, Talwan has been the
leading nation exploiting the species using longline in the Indian Ocean (about 85% total annual catch).
For assessing the stock status, a traditional Schaefer surplus production model and a fuzzy surplus
production model were used for this purpose. Daily catch and effort data extracted from logbooks from
1979 to 1997 of Taiwan tuna longline fishery is used to derive the abundance index that is standardized
by the general linear model with year, month, subarea and target species factors. The annual catches
from longline and surface gears were used to fit these production models.

The results show that the catch and effort series can be divided into three periods, from 1979 to 1985,
from 1986 to 1991, and from 1992 to 1997. The historical high catch level appeared during the second
period, mainly made by Taiwan gill net fishery, then the catch level decreased to 20,000 mt during the
third period (Fig. 1). The standardized abundance index fluctuated stably in a high level from 1979 to
1987 then decreased from 1988 to 1995, and increased after 1995 (Fig. 2). The maximum sustainable
yield (MSY) estimated by Schaefer production model is 27,717 mt. The MSY estimated by fuzzy
surplus production model ranged from 25,728 to 30,651 mt with increasing vagueness and point estimated
at 27,248 mt. Those estimated values of MSY are higher than catch levels made from 1992, indicating
that the stock may be under exploited under an optimistic status resulted from the increasing abundance
index trend and catch level under MSY.
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TREATMENT OF B-1,3-GLUCAN INCREASES RESISTANCE OF GIANT TIGER SHRIMP
LARVAE TO WSSV

K.-F. Liu, T.-1. Chen, K.—L. Horng, H.-M. Liu, M.-S. Su and I C. Liao

Tungkang Marine Laboratory
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The nauplii (2 days after hatching) of giant tiger shrimp (Penaeus monodon) obtained from the spawn of
female broodstock infected with different degree of white spot syndrome virus (WSSV) were reared
after immersion in B-1,3-glucan at 1 mg/ml for 2 furs. Four criteria were examined during the rearing
process to assess the effectiveness of B -1 ,3-glucan treatment: (1 ) survival rate of larvae after sturing at
PL.1 and PL2 stages (8 and 9 days after hatching), (2) WSSV carrier rate of larvae at PL.1 and PL2 stages,
(3) the rate of WSSV infection 48 hrs after of immersion challenge for 4 hrs with WSSV suspension
when the WSSV-free shrimp larvae were reared 2, 4, 6, 8, 10, 14 and 16 days respectively, and (4) the
rate of WSSV infection and mortality of the WSSV-free shrimp larvae at mysis I stage (7 days after
hatching) 24 hrs and 48 hrs after immersion challenge for 4 hrs with WSSV suspension of different
concentration.

No significant differences in survival rates of shrimp larvae incubated to PL1 among the groups treated
or unireated with, 8-1,3-glucan, However, the survival rates increased significantly for larvae obtained
from WSSV-free, 4-degree WSSV infection femate spawners compared to those from 1, 2, 3-degree
WSSV infection female spawners. There are significant differences between survival rates of B-1,3-
glucan treated and untreated groups after stirring stress at PL2. The survival rates of larvae obtained
from female spawners infected with 1 and 2-degree WSSV were decreased to less than 5% with or
without B-1,3-glucan treatment. More than 60% survival of the larvae obtained from female spawners of
WSSV-free and 4-degree WSSV infection with 3-1,3-glucan treatment.

No WSSV was detected in the larvae from spawners of WSSV-free and 4-degree infection at PL1 stage.
WSSV carrier rate of the larvae was lower in groups treated with B-1,3-glucan than untreated groups at
PL1 stage from spawners at 3-degree infection. Lower WSSV carrier rate was found in treated than
untreated with 81,3glucan when the larvae were immersed after 6-8 days after hatching. The rate of
WSSV infection and mortality increased significantly with increased concentration of WSSV suspension
24 h and 48 h dfter immersed challenge for 4 h. The results showed that treatment of -1,3-glucan
increased resistance of the giant tiger shrimp larvae to W3SV,
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MOLECULAR CHARACTERISTICS OF SHRIMP WHITE SPOT SYNDROME VIRUS
Chu-Fang Lo" and Guang-Hsiung Kou
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Shrimp white spot syndrome virus (WS3SV) is the causative agent of one of the most serious diseases
faced by the shrimp farming industry all over the world. WSSV is an enveloped, ellipsoid, large, double-
stranded DNA virus and it has a very wide host range among crustaceans,

Even while the molecular data was still limited, the morphological characteristics and general biological
properties of the virus already highlighted its uniqueness, and recent data, including the genome sequence
and phylogenies based on DNA polymerase and protein kinase, suggest that WSSV is a member of a
new virus family.

The size of the WSSV genome has been differently reported for different isolates from China, Thailand
and Taiwan with these differences mostly being due to several small insertions and one large (~12 kbp)
deletion, Several WSSV genes have been identified, including genes that encode for: the ribonucleotide
reducatase large and small subunits; nucleocapsid proteins VP22, VP35; envelope protein VP25, VP100;
anovel chimeric protein of thymidine kinase and thymidylate kinase; thymidylate synthase; dUTPase,
transcription factors, and protein kinases. However, only a few WS35V genes have been studied beyond
sequence analysis. Many genes that are important for the completion of WSSV’s infection cycle still
remain to be studied. Given the uniqueness of the virus, a thorough study of its molecular biology is still
urgently needed for a better understanding of its nature, replication strategy and the molecular mechanisms
of its pathogenesis.
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PATHOGENIC ACTIVITIES OF LIVE CELLS AND EXTRACELLULAR PRODUCTS OF
DIFFERENT BACTERIA FROM COBIA, Rachycentron canadum L., IN TATWAN
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The in vivo and in vitro pathogenic activities of whole cells and extracellular products (ECP) of different
bacteria from cultured cobia were evaluated. The 50% lethal doses (LD50) of the different bacteria were
determined by inoculation of bacterial cells and ECP. The general enzymic patterns of both live cells
and ECP evaluated by the API-ZYM system showed slight variation. Generally whole cells showed
lower range of enzymic activities than ECP.

All the ECP samples used to study the cytotoxic effect in fish cell line had a positive response. The
minimal amount of protein necessary to produce a cytotoxic response ranged from 7.2ug -1.7u9 in
different strains of Vibrio alginolyticus isolated from cobia; in the case of v2 parahaemolyticus was 6.
7ug whereas in Pasteurella it ranged from 14.5u9 - 3.619. The incubation time varying between bacteria
for the cytotoxic response ranged from 6 hours - 30 hours. The proteolytic activity of ECP samples like
caseinase, gelatinase and elastase activities, and the production of phospholipase and haemolytic activities
were also studied as another virulence factor,
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PEOPLE, POWER AND FISHERY POLICY. FISHERIES MANAGEMENT REFORM
ADDRESSING COMMUNITY FISHERIES IN CAMBODIA
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The Cambodian freshwater capture fishery is one of the most productive fisheries in the world. Since
more than a century the management of this sector was largely based on a fishing lot concession system,
which allows private persons to acquire the exclusive right to exploit the fish resources in a delimited
area. This lot system is recognized as unigue formal tool for managing the freshwater capture fisheries

- providing good potentials for adjusting the individual management prescriptions for each lot to the
social and environmental necessities.

However, the practice of the fishing operations in the fishing lots has been threatening not only the
sustainability of the fish stocks but also social peace. During the last decade tension among stakeholders
have been increasing. Recently, the government initiated a fisheries policy reform that focuses on reducing
the extension of the fishing lots and releasing substantial areas to be managed under “commumity fisheries”
agreements. A sub-decree on cormmunity fisheries has been drafted and exposed a process of public
consultation. This process can be considered as a mile stone in public participation, since village level
feed back was encouraged and taken into consideration in the final draft,

The proposed paper will examine the process of the fisheries management reform considering some of
the underlying factors that infiuence this process. The problems facing the fishery sector are caused by
the absence of a sub-decree on community fisheries. But the decision to design a legal instrument for
stronger involvement of communities into fisheries management constitutes a potentially good platform
to address the real causes of the problems. The central argument of the paper will be that mostly “path-
dependent” power structures of the economic and political hierarchy, including those stakeholders with
the mandate to reform strongly influence a controversial process towards delegating benefits and
responsibility to grass roots levels. The paper stresses the need for actively enhancing transparency of
information and communication between stakeholders allowing for effective and broader participation
of local users in protecting habitats and benefiting from its yields.
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A PILOT STUDY ON THE POPULATION STRUCTURE OF MIGRATORY SPECIES
(NOTABLY PANGASTIDS) IN THE MEKONG
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The Mekong, 2 hotspot for aquatic biodiversity and presently a major source of food security and
livelihoods for some 65M riparian inhabitants, is mereasingly threatened by major development activities
such as hydropower generation, irrigation, water diversion, land reclamation, human settlement,
deforestation and overfishing. Ecological surveys supported by local knowledge have documented the
major role of fish migrations in capture fisheries and aquacuiture in the region. This has substantial
implications for stock assessment and management, regional planning and development, as many important
stocks are shared between riparian countries. It is therefore crucial to gain an understanding of the
population structure of these species as soon as possible so that the sustainability of these resources can
be better understood from a ‘common property’ perspective.

The Asian Institute of Technology and the Mekong River Commission are piloting a project using DNA
technology to define the population structure of some pangasiid fishes (Fig. 1). The sampling strategy is
based on observed fish movements in the Mekong mainstream as well as on occurence of fry peaks.
The genetic marking systems target both uniparentally (mtDNA) and biparentally (nuclear) inherjted
DNA markers which, when combined, provide powerful measures of genetic diversity within each species.

Results of genetic analysis of adult and juvenile samples collected from different sites in the basin and
larval samples collected from the southern part of the basin will be presented and discussed. These will
form the basis for more strategic population surveys of target species threatened by development activities
in the Mekong, : ‘

Fig.1 Pangasianodon hypophthalmus, one of several threatened pangasiid catfish species, s an important
resource for both fisheries and aquaculture,
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WHITE GUT DISEASE OF PENAEUS MONODON FROM CULTURE PONDS OF
VISAKHAPATNAM (INDIA) : MICROBIOLOGICAL AND HISTOPATHOLOGICAL STUDY
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During surveys undertaken on diseases of shrimps in modified extensive and semi- intensive culture
ponds in and around Visakhapatnam (India), several individuals of Penaeus monodon exhibiting white
gut, appearing exterally through exoskeleton as a prominent white streak, were encountered. The disease
was particularly prevalent in modified extensive ponds with higher salinities, located at Rambilli village
of Visakhapatnam. The diseased individuals aged 30-50 days showed redundant growth besides mortality.
Faecal matter released was a fluid instead of strands. The disease is here designated as white gut disease
and a detailed microbial and histopathological study was undertaken. The total Vibrio load in haemolymph
of infected shrimps varied from 0.56°103-1.1"104 CFU/ml. Taxonomical studies of the isolates revealed
3 species of Vibrio . Major histopathological changes were noticed in the gut. The gut epithefium showed
erosion. Prolifetation and occlusion of connective tissue into the lumen of gut was also noticed.

OCCURRENCE OF CONCURRENT INFECTIONS WITH MULTIPLE VIRUSES IN PENAEUS
MONODON FROM CULTURE PONDS OF NORTH COASTAL ANDHRA PRADESH (INDIA)

R. Madhavi, P. Janakiram and L. Jayasree

Department of Zoology,
Andhra University,
Visakhapatnam - 530 003, India
madhvir @rediffmail.com

Viral diseases have been seriously affecting the sustainability and economic success of shrimp industry.
To date over 22 different viruses are known to infect the shrimps, several of them have been implicated
in mass mortalities in cultured shrimps. Although there are fair chances for individual shrimp to
contact infection with 2 or more viruses, very few reports exist on concurrent multiple viral infections
in shrimps. During studies on viral diseases of shrimps from culture ponds of Coastal Andhra Pradesh,
instances of multiple viral infections were encountered in diseased shrimps collected from nursery and
grow out ponds at Mulakuddu and Rambilli villages (Visakhapatnam Dt. India). The shrimps aged
30 and 60 days showed external symptoms of white spots and red discolouration. Histopathological
screening of tissues revealed the occurrence of infections with 6 different viruses, identified on the
basis of specific cellular changes and tissue tropism as white spot syndrome virus (WSSV), yellow-head
virus (YHV), infectious hypodermal and haematopoietic necrosis virus (IHHNV), monodon baculovirus
(MBV), reo-like virus (RLV) and Taura syndrome virus (TSV). WSSV was predomunant in all the
shrimps. RLV and TSV represent new reports from India but their diagnosis based on histological
methods needs confirmation. Gill and connective tissues carried concurrent infections with WSSV,
YHV and THHNV while hepatopancreatic cells showed infections with MBV and REO. This report
constitutes the first recorded case of concurrent multiple viral infections in P, monodon from culture
ponds.
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IDENTIFICATION AND CHARACTERIZATION OF VIBRIO SPP. ISOLATED FROM
DISEASED SHRIMPS FROM CULTURE PONDS OF NORTH COASTALANDHRA PRADESH,
INDIA

L. Jayasree, P. Janakiram and R. Madhavi
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Department of Zoology

Andhra University
Visakhapatnam - 530003, India
madhvir @rediffmail.com

During the year 2000-2001, severe mortalities due to outbreak of Vibriosis occurred in culture ponds of
Penaeus monodon situated along coastal Andhra Pradesh (India). With a view to identify the aetiological
agent, diseased shrimps showing external symptoms like loose shell, white gut, stunted growth and
white spots, collected from different culture were subjected to bacteriological analysis, Bacterial loads
were estimated and the isolated bacteria were identified based on morphological and biochemical
characterization tests. The loads in haemolymph varied from 0.7 x 10 2 to 5.8 x 105 cfu/m]. Six species
of Vibrio were identified from the diseased shrimps. V. harveyi was found to be the most predominant
species occwrring in all the diseased shrimps. V. alginolyticus and V. anguillarum were isolated from
shrimps affected by loose shell, white gut and white spot syndromes, while V. parahaemolyticus was
found in shimps with white spot and loose shell. V. vulnificus and V. splendidus were of rare occurrence.
Tsolates of V. harveyi and V. alginolyticus from various diseased shrimps exhibited variations in utilization
of carbohydrates. The luminescent species, V. harveyi is found to be the most virulent causing acute
pathogenicity to shrimps and mass mortalities in shrimp ponds.
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DISTRIBUTION AND BIODIVERSITY ASSESSMENT OF FRESHWATER FISHES
INHABITING RIVERS AND STREAMS OF KERALA (S. INDIA) WITH SPECJIAL
REFERENCE TO ENDANGERED AND ENDEMIC FISHES

B. Madhusoodana Kurup*

School of Industrial Fisheries,

Cochin University of Science & Technology
Fine Arts Avenue

Cochin-16

India

Kerala is a land of 41 west flowing and 3 east flowing rivers with their innumerable tributaries and
branches which are roaring through mountains, variegated valleys, slopes, etc. Rivers of Kerala have the
distinet entity of harbouring rich and divers)fied rare and endemic fishes and therefore qualify to treat as
freshwater sites of exceptional biodiversity. The inventorisation surveys conducted in the rivers and
streams of Kerala part of Westem ghats could bring out the occurrence of about 170 freshwater fish
species. Of which 66 species belong to potential food fishes while 104 species can be considered as
potential omamental varieties which is inclusive of more than a dozen species with very vibrant and
attractive appearance which can compete with the exotic species available in the international markets.
While assessing the status of fishes as per FUCN criteria, it appeared that 18 species belong to critically
endangered category, 34 are endangered, 31 are vulnerable, 16 are low risk nearly threatened and 32
species coming under low risk least concern .35 fish species show endemism to western ghats of Kerala
region of which interestingly 21 are found strictly endemic to Kerala rivers. Of the 21 endemic species,
7 species belong to critically endangered category and 12 are endangered in their status. The species
belongs to critically endangered and endangered category is characterized with very specific habitat
types and therefore habitat destruction would lead to their extinction in the near future. Tor khudree
malabaricus one of the critically endangered species is very specific to the cascade reaches of
Kulathupuzha which is facing the risk of extinction due to the habitat alteration by illegal fishing activities
and direct effects of various human intervention in the river system . Osteochilichthys longodorsalis
confined to the cascade reaches of Chalakudy river is under great threat due to habitat alteration. Silurus
wynaadensis and Neolissochilus wynaadensis, the two critically endangered species which are strictly
endemic to Wynaad, are found restricted to the Poolriffle habitat prevailing in the tributaries of the
Kabbini river system. Both these species are under great threat due to the unethical fishing practices by
peoples from neighbouring states, perils from pesticide polution and soil erosion due to deforestation
activities, which resulted to the changes in the habitat structure. Channa micropeltes once abundant in
the upstreams of Thenmala dam is now under great threat due to over exploitation and poaching.
Lepidopygopsis typus is another critically endangered species which is found endemic to Pulikkayam
region of Periyar river has also under the threat of population size decline. The major threat to the fish
fauna in the rivers and streams of Kerala were discussed.and management measures suitable for the
conservation of biodiversity are proposed.
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RELATIONSHIPS AMONG GONAD WEIGHT, LIVER WEIGHT AND BODY WEIGHT OF
MAJOR, COMMON AND SOME CHINESE CARPS UNDER COMPOSITE CULTURE
SYSTEM WITH SPECIAL REFERENCE TO POND FERTILIZATION

Shahid Mahboob* and A. N. Sheri

Department of Zoology
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Faisalabad, Pakistan
rsmahboob @yahoo.com

The relationship of gonad weight and liver weight with body weight of six fish species viz; Catla catia,
Labeo rohita, Cirrhina mrigala, Hypophthlamichthys molitrix, Ctenopharyngodon idella and Cyprinus
carpio under the influence of artificial feed, broiler manure, buffalo manure, N:P:K (25:25:0} and a
control pond were examined after a rearing period of one year. The relationship between gonad weight
and body weight was positively significant which showed the dependence of gonadal development on
the body weight in all the six fish species. The vatues of “r”” remained higher in female fishes. However,
the major carps has a much smaller proportional gonadat weight as compared with Chinese carps and a
common carp due to their faster growth rate. The overall comparison of six fish species under different
experimental treatments revealed that highest liver weight was observed for C. idella closely followed
by C. carpic. The maximum value of “r” was observed with H. molitrix under the broiler manure. The
maximum Gonosomatic Index (GST) remained as 32.63 for C. carpio followed by C. idella. The maximum
value for Hepatosomatic Index (HSI). remained 1.99 for C. idella followed by C. mrigala.
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A CASE FOR INDIGENOUS COMMON CARP IN TRADITIONAL RICE-FISH
AQUACULTURE SYSTEMS IN NORTHERN VIETNAM
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Common carp are the major fish species used in traditional , rice-fish culture systems in the remote
mountainous regions in northern Vietnam, Although the Vietnamese Government actively promotes
aquaculture for rural developient, traditional systems are poorly understood, This paper presents a
study of the characteristics of local, indigenous strains of common carp, their role in these traditional
upland rice-fish culture systems and the current and future implications for the genetic management of
these stocks on the livelihoods of poor people. :

Until relatively recently there has been no centralized system for seed supply in many mountainous
areas and much seed production is carried out at household level. Seed supply centres have now been
established in some areas and these are introducing genetically improved carp sclected from base strains
derived largely from introduced strains. However, it is net clear whether these improved strains are
appropriate for traditional systems.

Trad1t1ona11y, many farmers rely on broodstock held in small household ponds with breedmg taking
place in the rice field itself. As many of these rice-field fish stocks are thus effectively self-recruiting, it
is important to consider the genetic consequences of holding fish in this kind of reproductive isolation.
Such small populations of domesticated fish can undergo profound genetic changes or “local adaptation”
associated with genetic drift, unconscious selection and inbreeding. One apparent effect has been selection
for residence i.e. for fish that stay in the field. In cases where the new improved strains have been
developed, these have demonstrated considerably enhanced growth rates compared to local strains but
have required significant modifications to rice fields systems to prevent their escape.

The population sizes of the local strain in rice fields are likely to be small with the result that mating
between relatives would be common place leading to inbreeding which may explain the poor growth
rates and the evident high phenotypic variability, such as unusual scale patterns and colours. Understanding
these phenomena is of critical importance to evaluate and develop improved strains for culture in these
systems. Simple introductions of improved strains developed for culture in more optimal environments
may not succeed. A more appropriate strategy for improvement may be to crossbreed a number of
reproductively isolated farm populations, effectively producing an outbred population (solving the problem
of inbreeding depression) whilst retaining the important features of local adaptation.

Samples of indigenous strains have been collected for further evaluation and for gene banking to conserve
this possibly unique genetic resource before it might become introgressed with introduced strains.
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MICROGEOGRAPHICAL DIVERSITY AND FISH SPECIES ASSEMBLAGE STRUCTURE
IN THE POOL-RIFFLE HABITATS OF THE SIX MAJOR RIVER SYSTEMS IN KERALA
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The habitat diversity and fish species assemblage structure in six major river systems of Kerala vk;
Kallada, Pamba, Pertyar, Chalakudy, Bharathapuzha, Kabbini were studied during September 2000 to
May 2001. Step-pool reach.bed rock reach, cascade reach, pool -riffle reach, regime reach, plane bed
reach and braided reach are the 7 habitat types identified in these river systems. Due to the less human
intevention and high percentage of instream covers which provide more hiding places cascade reach,
pool-riffie reach and regime reach appeared as characterized by rich faunal diversity when compared to
the other channel reaches of me riverine ecosystem. Studied poolrime reach comprised of 3 fast water
turbulent and 11 slow water microhabitats . They are run, rapid, riffle, trench pool, plunge pool, dammed
pool, straight scour pool, boulder formed pools, lateral scour pool, log enhanced pools, bed rock formed
pools, root ward formed pools, log formed pools and boulder formed pools. The presence of many of the
ecologically sensitive species like Neolissochilius wynaadensis, Barbodes carnaticus, Osteochilichthys
nashii, Silurus wynaadensis etc. were found specific to the different microgeographical units of pool-
riffle habitat. Analysis of the species assermnblage structure in the above mentioned microhabitats revealed
that habitat of freshwater fish is more dependent on physical features rather man on chemical features
and destruction of these physical features were identified as the major cause of biodiversity decline in
the freshwater ecosystems of Kerala. Further studies on the distribution and abundance of individual
species in different micro geographical units of the pool -riffle reach revealed that the abundance index
of the species increases as the species occupies more microgeographical habitats and as a result the
biodiversity of the species also increases placing them at low risk level in their status.



167

MARINE FISH BREEDING AND LARVICULTURE RESEARCH AT THE AQUACULTURE
DEPARTMENT, SOUTHEAST ASIAN FISHERIES DEVELOPMENT
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Breeding and seed production of marine fish is a major research program of the SEAFDEC Aquaculture
Department since it was established as a regional institution more than two decades ago. Studies on the
reproductive physiology and larval biology of commercially important species in Southeast Asia were
carried out to develop breeding and larviculture techniques for species such as milkfish (Chanos chanos
Forsskal), sea bass (Lates calcarifer), rabbitfish (Siganus guttatus), orange-spotted grouper {Epinephelus
coiodes), and mangrove snapper (Lutjanus argentimaculatus).

Early studies developed methods to induce spawnings in wild and captive breeders by hormonal
intervention. With the availability of captive broodstock, important aspects of the reproductive biology
of these species are now known, and spontaneous maturation and spawning of these species have been
obtained. Current breeding research focus on developing and improving broodstock management
techmiques through nutritional enhancement to improve egg production and quality of spawned eggs,
and to develop techniques for controlled breeding.

The development of larviculture techniques requires ar understanding of larval biology, and environmental
and physiological requirements of the various phases of larval development of these marine species. In
addition, to support larval nutritional requirements, culture techniques of the appropriate live prey to
feed the larvae had to be developed. Based on information derived from the early work on the larval
biology of milkfish and sea bass, together with the development of propagation techniques for microalgae
such as Chlorella sp. and the rotifer Brachionus sp., basic larviculture techniques for milkfish and sea
bass were developed and is now being modified for more technically demanding species such as grouper
and snapper. The present thrust of larviculture research include, supplementation of live food with
essential nutrients, development of artificial diets for larvae, and application of hormones to enhance
growth and metamorphosis of larvae and fry.
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INSTITUTIONAL AND ELEGALASPECTS OF FISHERIES AND RESOURCE MANAGEMENT
AND IMPLICATIONS AT LOCAL LEVEL IN THAILAND
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The history of legal and institutional development in Thailand has since the 13" century passed through
paternal kings, absolute monarchy to present day democratic system. Periods of reforms and modernisation
(in western terms) of administration started under the Rattanakosin period (1782 - present) in the mid
1800’s, the abojishment of the absolute monarchy took place in 1932 and recently, in 1997, a new
constitution with far reaching provisions for rural people to take part in planning and management of
local resources was introduced. In spite of the reformed administration and the modernised legal system
during the 20" century, the whole structure remained very much based on authoritarian, power
. centralisation and patron-client relationships. This has been the case up until today.

At village level systems of conflict resolution existed albeit not recognised by the central government. It
is expected that throughout history, there have been widespread and diverse local practices for conflict
resolution and management of natural resources.

The launching of the Eight National Economic and Social Development Plan (1997 - 2001) and the new
Thai Constitution (1997) have brought about radical changes in Thailand as to the fundamental basis for
decentralised and local management of natural resources. Changes are expected in relation to public
administration as well as with the rights of the people to participate in planning and managing natural
resources. If implemented, then it will imply a “revolution™ of farther-reaching consequences to individuals
and villagers around Thailand than the abolishment of the absolute monarchy in 1932 had. For government
agencies and individuals, it will not be easy to adapt fo new reguirements.

During the last 40 years, there have been large increases in the leve] of exploitation and development of
marine and coastal resources. Barlier focus was mainly on inland resources. The rapid expansion of the
Thai fishing sector was brought about by a massive growth in urban-based fleets of larger scale boats. A
general problem in assessing growth and development, especially in the small-scale operations and
inland fisheries, is that government fishery production estimates from the subsistence and commercial
sectors alike may likely be underestimating true production - and in the case of inland fisheries with
reported large underestimations. '

The rapid developments in fisheries - and other sectors - in the coastal areas have led to conflicts over
resources and space that in most cases resulted in the degradation of the coastal environment and social
instabilities. The increasing competition for space and resources onshore and offshore has had implications
by infringing on the traditional living space of rural, inland and coastal, vilages. Villagers find themselves
increasingly being squeezed out by more powerful interest groups and they do not have the means (i.e.
money and connections) to defend their rights,

As mentioned earlier, laws regulating the use and conservation of (primarily inland) fish, water, and the
like, emerged in the middle of thel9th century. The number of laws and regulations on natural resources,
land allocation and environment has been increasing over the years as competition and exploitation
increased. There are a number of laws and regulations for local administrations such as: Sub-district
Counci! and Sub-district Administration Organisation Act 1994, Provincial Administration Organisation
Act 1997, Local Administration Act 1914, Public Administration Act 1991, Constitution of the Kingdom
of Thailand 1997

Seen from the institutional structures in Thailand there are, as in other countries, a large number of
institutions involved in or with responsibilities related to the management of living aguatic resources
and the environment - inland as well as offshore. Mandates are interrelated and sometimes overlap
although at times these are complementary. Reasons for weak enforcement levels and subsequent problems
with resource management and environmental protection with respect to aguatic habitats and aguatic
resources are diverse and varied in nature.
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The new Constitution (1997) implies a totally new way of thinking with demands to safegnard the right
of villagers and individuals. The right of people to take part in planning and management of local resources
are indicated in the constitution - rights that were not there in earlier constitutions. Revision of laws
where there is a need in order to be consistent with the new constitution is among the immediate tasks to
establish and define the rights of individuals, villagers and communities.

To establish rights for local people and small-scale users, especially fisheries and other coastal rescurces,
and to enforce suitable locally based management schemes, it is not sufficient to examine the different
local sites of activity or resource utilisation in isolatien. The whole spectrum of large scale and small-
scale operations must be examined and assessed together. Management schemes, whether local/coastal
or larger scale/offshore, need to be implemented accordingly.

In anticipation of radical changes, it is important to build upen the existing systems - local and national,
not to loose the perspective of the historical trend that again mean that poorer groups will lose out again
and become sidelined.

NETWORK FOR WOMEN AND GENDER IN FISHERIES DEVELOPMENT OF THE
MEKONG RIVER AND THE PHILIPPINES

Ouch Poeu, Kathleen Matics and Ida Siason

MRC Fisheries Programme, Mekong River Cormmsswn Secretariat
Phnom Penh Cambodia

Women in Fisheries are an integral part of Water Resources Development. For this reason the authors
will explain the steps leading to the establishment of local and regional networks. The paper identifies
a wide spectrum of problems facing Women in Fisheries in the Mekong region and the Philippines

Mekong River

In order to identify solutions, some of the initiatives of the governments sharing the resources of the
Mekong River established National Networks in Cambodia {October 1997), the Lao PDR (October
1999), Thailand (February 2000) and Viet Nam (March 1999). The authors demonstrate how the four
National Networks are integral components of the Regional Network established in May 2000.
Opportunities for conducting research activities and exchanging information on Women in Flsherles
among the four riparian countries are cited.

Philippines

The declaration of the UN Decade for Women in 1985 stimulated activities that examined the roles and
status of women in Filipino society and identified issues that needed to be addressed from the perspective
of critical women’s participation in national development. This exercise was done for many sectors: -
economic, education, media, and religion. Although the Philippines has been represented in international
fisheries workshops, such as that on the Women in Aquaculture (1987), one major Philippine initiative
for women in fisheries was the conduct of the Regional Workshop on the Role of Women in Fisheries
Development {July 1995, Toilo City). The set of resolutions emerging from the workshop was presented
at the Fourth World Conference on Women in Beijing in September 1995,

It had taken a year from the initial meeting among advocates for women in fisheries before a meeting to
actualize the network materialized. The initial meeting, despite résource constraints, easily attracted the
participation of decision-makers and researchers that wete the targetted Ieaders for the network. even
within current constraints in resources, the members of the Network can advocate and recommend changes
and undertake activities within their respective agency mandates that will enhance the participation of
women in the fisheries sector. They can tap expertise from other members of the Network and share
resources that already exist. By so doing they give meaning to the idea of networking, wherein the
whole becomes greater than the sum of its parts.



170
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A capture process is defined as the series of branch steps i response and interaction between fish and
gear parts or fishing gear as a whole. Realising importance of selectivity and survival of exciuded fish,
researches on the capture process are increasing. As typical examples of the two categories of capture
processes for net fishing gear where; (1) fish are entrapped on meshes and (2) meshes function as a filter,
researches on the capture process for gillnets and trawl nets are reviewed. Consequences of segregation
and exciusion are also reviewed.

Gillnet: Capture by a gillnet is the result of such a process for a fish in a fishing ground as; encountering
the net webbing, a subsequent forward motion, passing a mesh for the body girth around the posterior
end of operculum, and being prevented on a mesh for the maximuim body girth. These are also the
branch steps where fish could dislocate from the gear. A fish may toucha netting twine, after the entry of
the anterior tip of a fish body into a mesh. Because of the £ -point on a fish body against tactile stimulation,
probability if the fish moves forward is inconstant. The probability of forward motion is higher when a
mesh-shape diamond and the body-section ellipse correspond and mesh size is greater. The ( -point
effect may not appear when encountering under high-speed swimming, A fish of which the girth around
the posterior end of the operculum is smaller than a mesh perimeter, the fish swims deeper into a mesh.
One of which the maximum body section girth is greater than the mesh perimeter is prevented. The
probabilities at the two steps above depend on the distributions of girths at the two body sections.
Physically, fishes slightly greater than the above are caught on meshes because of elastic elongation of
netting twines and deformation of fish body due to a wedge phenomenon. The forward motion is further
strengthened by the { -point effect and the capture mechanism between twines and fish bedy is secured.
This model forms the basis for the Kawamura and Matsuoka’s method to calculate the selectivity of
gillnet.

Trawl net: Capture by a trawl net is the result of a process as; passing the wing tip and head and foot
ropes for a fish, subsequent entry into an inescapable range of the net, and continuous prevention by
meshes of a wing, main bag and codend. While trawling, trawl-net twines are rigid due to fluid resistance.
Four tangent points where fish body touches twines prevent fish from passing a mesh. The relationship
between twines and a fish body are totally different from that for gillnets. Fish encounters an up-stream
mesh may pass the mesh with a probability of escape, P . Otherwise, a fish is prevented with the retention
probability, (1 — P,) and moves down-stream. Repeating the above, a fish in a net has multiple chances
of segregation between dislocation and retention. The terminal probability of capture, P=(1-P)"is
the selectivity, where » is the number of encountering. The frequency of encounter for a finfish in a net
depends on its optomotor response. Shrimps which are weak optomotor-responsers bump on net webbing
elsewhere. Fish behaviour is restricted and effective encounters are reduced in a codend. Mesh selection
may not function to some individuals in the codend.

Researches on the capture process provide foundation for studies on selectivity and survival of escaping
fish. These models clarified that the left component of gillnet selectivity and trawl-net selectivity are
induced by different mechanisms, although they are similar. Possible steps where injury occurs for
escaping fish can be analysed on the above models.
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My decision to take up fishery science as a profession was influenced by my family and educational
background. Experience gained during my employment in a national fisheries agency, a sub-regional
centre (SEAFDEC) and, later in my career, in an international organization (FAQ) influenced my post-
retirement activities in fisheries.

My major activities since retirement will be recounted in my full paper, which will also briefly describe
the issues related to the sustainability of fisheries in my geographical area of interest, namely South-Fast
Asia.

My paper will also outline my vision of the future of the fisheries industry and international cooperation
in this sub-region.

Finally, I will provide some suggestions for those who wish to pursue a career in fisheries, especially in
South-East Asia, so that their efforts can contribute more effectively to the fisheties sustainability of the
region.
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Although a large portion of world-farmed shrimps is produced from Asia, shrimp culture operations do
not succeed in the entire area. There have been several problems and impediments that are yet to be
resolved. One of these problems is disease. Several shrimp diseases have threatened shrimp production,
but the most devastating ones are the viral diseases, namely, yellow-head virus (YHV) and systemic
ectodermal and mesodermal baculovirus (SEMBYV). At present, there is no curative procedure for the
two viral diseases. As such, preventive measures are thought to be more practical. Several preventive
_measures have been studied and introduced, but the most acceptable one is the use of biosecure system.

Asian shrimp culture employs three shrimp culture techniques: the extensive, semi-intensive, and intensive
systems. Beginning with the extensive about three decades ago, parts of this system were mod)fied into
a semi-intensive system in 1980, and later the intensive type was introduced. The extensive type evolved
from the hunting and gathering of food by the near-shore communities. Mangrove environments were
mod)fied into trapping ponds for livestock during the stormy months. This system uses low technology
and requires vast and low-lying areas, preferably the mangrove forested areas. The intensive system
uses higher technology, requires a smaller area and higher elevations. Thus, it does not require mangrove
areas, but is suitable for areas behind the mangroves. The production is quite high when compared with
the other two systems. Because of the high stocking density and intensive feeding, however, this type of
shrimp culture is faced with several problems, such as coastal pollution caused by the farm effluent and
disease problems. The intensive system was later mod)fied to a biosecure system, i.e., a closed recirculating
water system, a reduced or zero water exchange system, and shrimp culture at inland locations away
from coastal influences. These innovations have made the shrimp culture more efficient in controlling
diseases, more sustainable, and more environmentally friendly.
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The Maekong Giant Catfish, the largest fresh water catfish in the world, is an animal considered as the
endangered species list. The giant catfish is one of the fastest growing fish with high posibility for
culture in ponds. The objectives of this study are to determine annual growth, sex hormone profiles,
development of gonads and age. The study was conducted with 6 males 13.33 £ 0.48 kg and 6 females
14.25 + 0.34 kg fish from ponds. It was found that the steriod hormone profiles of testosterone (T) and
Estradiol (E,) by electrochemiluminescence immunoassay were very low throughout the year. Testosterone
could be determined during spawning season (May - August), with highest levels in May of 0.04 ng/ml
whereas E, was 28 and 13 pg/ml in female and male, respectively. The gonadosomatic index (GSI} of 3
males was 0.05 £ 0.003% and 3 females was 0.36 £ 0.05% of the giant catfish culturing in ponds. In
contrast, the mature fish from the Maekong River gave GSI values of 2.21% and 7.91 £ 2.62% of a male
and 2 female fish, respectively. The average spermatogonia cells of primary spermatocyte from culture
fish had significantly (p<0.05) higher numbers during spawning seasons than the pre-spawning and
post-spawning seasons. The average number of cogonia cells were not significantly different (P>0.05)
between seasons. But, the average cell number of primary and secondary cocyte cells was significantly
different (P<0.05) between the spawning season and pre-spawning seasons. In this study, no mature '
germ cells were obtained from either male or female fish. This may indicate that the fish may not reach
sexual maturation when culturing in ponds. The age of the fish was determined from the annual ring
from a cross section of the pectoral fin using a stereomicroscope. The average age for pond fish was 8+0.
26 years old which was comparable to the actual culturing period, whereas fish from The Maekong
River were 21.66 + 1.45 years old. This study gave basic information of the giant catfish which will be
beneficial for the conservation and breeding of this fish.
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The development of penaeid shrimp culture during the last 30 years has been a major achievement in
tropical aquaculture. My position as Head of AQUACOP, a French research team from IFREMER
located in Tahiti in the South Pacific and, in close relationship with France Aquaculture, my responsibility
for transferring our technology to foreign partners gave me the fortunate opportunity to follow all these
developments at the crossroads between research and development from 1972 to 1999. Our field of
research was mainly devoted to reproduction in captivity and the mass production of high quality post-
larvae, which was the most impostant demand from the industry. We also worked on rearing in semi-
intensive and intensive conditions. This has been followed in recent years by a strong emphasis on
genetic selection, which is undoubtedly the way to get rid of the virus problems that have been so
harmful in the last {en years.

The establishment of shrimp broodstocks through successive generations in captivity was achieved for
more than 10 species. Amongst these we selected Penaeus (Litopenaeus) vannamei, Penacus (Litopenacus)
stylirostris, and Penaeus monodon for development, and Penaeus (Fenneropenaeus) indicus as a research
model. We transferred our technology in Colombia, Ecuador, India, Indonesia, Malaysia, Thailand, as
well as Madagascar through contracts with private companies. ‘

The application of our research results has allowed us to develop a model of sustainable shrimp farming
with P. stylirostris, which were introduced as post-larvae into New Caledonia, a French South Pacific
territory, in 1980. Production is now 2,000 mt/year. We have now obtained more than 25 generations in
captivity: this means that there is no longer any capture from the wild of adults or post-larvae. Also,
there are no land conflicts or environmental problems because the farms are built on flat wetland behind
the mangrove area, which is used as a filter for the effluent water. Two facts are remarkable: there has
not been a single virus disease outbreak up till now, which could be explained by the constant pressure
of selection on a highly fecund species, and there have been no detrimental effects through inbreeding,
only the domestication of the species. This development represents a good model for future developments
in shrimp farming.

When I retired, after finishing my career as the Director of Living Resources in IFREMER, 1 got the
opportunity to be involved in a fish development project in Indonesia. Coming back to field work, I tried
to apply to fish what I learnt with shrimp:, namely:

»  controlling virus-free or virus-resistant (Nodavirus) broodstocks in captivity with selection through

successive generations;

« mass producing juveniles year-round to achieve a regular production;

» identifying and preventing the disease problems which rapidly occur due to the high temperature;

» developing locally manufactured aquafeeds;

» developing modern grow-out techniques in open sea floating cages.
We now have broodstocks of the Asian sea bass (Lates calcarifer), the humpback grouper (Chromileptes
altivelis), the marbled grouper (Epinephelus fuscoguttatus), the golden snapper (Lutjanus johni) and the
mangrove red snapper (L. argentimaculatus), and the giant wrass Napoleon fish {Cheilinus undulatus).
We did not begin from scratch but have been using the existing facilities of the FEGA MARIKULTURA
group, which were until now dedicated to shrimp. These facilities comprised a large hatchery built by
France Aquaculture in 1985 on a coral small island, a feed mill, and a processing plant. The important
point has been to adapt recent technology to fit the conditions of the project.

My paper will describe what ] am trying to do in this Indonesian project, going from shrimp to fish.



UTILIZATION OF ANIMAL BY-PRODUCT MEALS AS FISH MEAL REPLACER IN A
PRACTICAL DIET FOR JUVENILE GROUPER Epinephelus coioides

Oseni M. Millamena*
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A feeding experiment was conducted to evaluate the potential of using animal by-product meals (meat
meal and blood meal) as replacers for fish meal protein in a practical diet for juvenile grouper. Eight
experimental diets were formulated to contain 44% protein and 12% lipid and dietary energy of 375-3835
kcal per 100 g in isonitrogenous diets, Fish meal was replaced by increasing percentages, from 0 to
100%, of meat meal and blood meal mixture (4:1 ratio). The diet with 100% fish meal (diet 1) or trash
fish as sole feed (diet 9) were used as controls. Epinephelus coioides juveniles were reared at twenty
five fish each in 250-1 circular fiberglass tanks in a flow-through seawater system with adequate aeration.
Fach dietary treatment was tested in quadruplicate groups of 25 fish per tank arranged in a completely
randomized design. Fish were fed the experimental diets twice per day at 5-6% of biomass and trash fish
at 10-12% of biomass for 60 days. Percent weight gain, specific growth rate (SGR), survival, feed
conversion ratio (FCR), and body composition of grouper juveniles were measured at termination of the
experiment, Results indicate that up to 80% of fish meal protein can be replaced by animal by-product
meals coming from slaughterhouses with no undesirable effects on weight gain, survival, and feed
conversion ratio of E. coioides juveniles.

Table 1. Composition of the experimental diets on a dry matter basis in g per 100 g dry diet

Diets (percentage replacement)
ingredients 1 2 3 4 5 6 7 8
0%) (10%) (20%) (30%) (40%) (60%) (80%) (100%)

Chilean fish meal 40 36 32 28 24 16 8 0
Meat meal 0 4 8 12 16 24 32 40
Blood meal 0 1 2 3 4 5] 8 10

Other protein sources: shrimp meal, soybean meal, squid meal= 17%
Other ingredients: wheat flour, vitamin mix, mineral mix, cod liver oil, rice bran = 43%
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GENE EXPRESSION AND STRUCTURE OF GLOBIN GENES OF CARP
5. Minagawa*, I. Hirono, and T. Acki
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We cloned eight @~ and nine, B-globin genes in carp, with the basic structure of the vertebrate globin
genes, i.e., three open reading frames interrupted with the two introns. In carp globin gene loci, the head-
to-head arrangement suggests that the original directions of duplicated ancesiral globin genes prior to
the 0~ and B-globin gene divergence may have occurred in the head-to-head direction. Carp globin genes
are classified into 3 types (type 1, type 11, and type III) according to those nuclectide sequence identities
of protein coding regions.

An RT-PCR analysis was perfommed to investigate the expression pattern of these three different type
globin genes during development. This result indicate that carp e-and B-globin type I are embryo and
adult type, and type 11 and III are the larval stage expressed genes.

Furthermore, we obtained a BAC clone having 170 kb insert coding type I and III globin genes. It was
suggested that a 9 kb of type I cluster link to a 20 kb of type III cluster with 10 kb insertion from the
restriction enyme mapping of this BAC clone. We are currendy investigating the location of each globin
gene in the cluster and locus control region (LCRY), which regulates the expression of globin switching.

M S PSS P KMK -M MPKSSKSS M
N N I O T I ™ 1™ T
L_J , Typel Type lll
-10kb

S; Sal I site, K; Kpn I site, M; Mlu I site, P; Pvu I site

Fig. 1 Restriction enzyme mapping of carp BAC clone 8.



SURVIVAL AND GROWTH OF THE EARLY STAGES OF ASTIAN CICHLID, ETROPLUS
SURATENSIS IN VARIOUS SALINITIES

S.K. Misra and R.C. Behera

College of fisheries
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Percentage of hatching, time of hatching and subsequent survival and growth of fry of Etroplus suratensis
for 21 days were investigated at 0, 3, 10, 15, 20, 25 and 30 ppt. salinities. Mean hatching percentages
were high (70.2 - 88.7%) in the 10-20 ppt. salinities and did not differ significantly. At 0, 5 and 30ppt.
salinities hatching rate was significantly low (18.7,32.2 and 28.1% respectively). At 25 ppt. salinity
~ hatching rate was moderate (53.4%). Time to first hatch was positively correlated with salinity (1* = 0.
87). Growth of fry in length and weight was highest at 15 ppt followed by 20ppt; and lowest at 0 and 30
ppt . Mean length and weight did not differ significantly at all other salinities. Mean survival of fry was
significantly lower at 0 ppt (15.7%). Highest survival (78.9 %) was recorded at 20 ppt salinity. Possibly,

salinity ranges of 10 - 20 ppt for egg incubation and 15-20 ppt for ry growth were suitable for Ftroplus
suratensis breeding and suratensis breeding and larval rearing.

ROLE OF T, ON EGG AND EARLY DEVELOPMENT OF LABEO ROHITA
Misra, S K., Mishra, N. and Mishra, M.

College of fisheries
OUA.T.

Rangailunda,

Berhampur - 760007
Qrissa, India
syamamisra@yahoo.com

Effect of T, on egg size, hatching time, hatching success and larval growth was investigated. No sign)
ficant difference in size of the eggs of fish injected 15 and 20 pg T, /kg body wt. was observed. Hatching
time was recorded to be 19-21 hr,, 17-19 hr. and 19-22hr. for eggs of control group, 15 1g T, and 2011g
T, injected females respectively. Highest hatching rate (93%) was noticed in eggs of 1511g T, injected

females. Significant difference in total length of different groups of larvae was recorded at the end of 21
days of experiment.
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CONSTRUCTING GFP EXPRESSION VECTOR WITH IRIDOVIRAL PROMOTER
M. Miyata*, S. Chaiwud, M. Takami and T. Miyazaki
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Gene transfer technique enabling the fish to acquire a new and inheritable traits. The promoter is an
essential part to.drive the exo-gene for new aspect. Previously, the promoters for fish has been diverted
from the mammal infectious viruses SV40 or CMV, but trangent-mannered expression or insufficient
expression values were observed jn some case. In medaka or zebrafish, the promoters for beta-actin or
EF-band gene were cloned for expression vector construction, and continuous mannered foreign gene
expression has been accomplished. However, there are enormous variation among the fish species, due
to the diverged period. The fish appeared approximately 400 million years ago, and the ancients of
salmonid and perciforme must be diverged far early than the appearance of terrestrial vertebrates (later
than 1 miflion years ago), though they are comumon shaped. This fact may coincide to poor activities in
some unfortunate case of exogenous fish promoter that introduced into the other fish species.

In recent years, mass mortalities cansed by iridoviral infection has been reported in Japan and South-
East Asia. The iridovirus has wide ranged hosts including sea bass, grouper, red sea bream, yellowtail,
tiger puffer, flounder, parrot fish, African lampeye, and dwarf gourami. This is an vnusual feature
among the other known viral infections with host-specificity. We have been analyzed iridoviral genes
for ATPase or DNA polymerase, in our epidemiological study.

We are now trying to establish universal expression vector for fish, through the use of wide ranged
iridoviral infectivities. We cloned 3'-untranslated region (3'-UTR) of red sea bream beta-actin gene for
polyadenylation. The beta actin 3'-UTR was connected to the downstream of GFP gene (pEGFP;
clonetech). We also cloned iridoviral promoters for ATPase gene (expected to be early mannered
promoter) and major capsid protein gene (be late mannered promoter). The two iridoviral promoters
were connected to 5' of the GFP gene with 3'-UTR, respectively. The expression vectors were transferred
into fish cultured cells CHSE214 (chincok salmon: salmonids), and GF (grunt: perciformes) with
lypofectin method. Promoter activities are now valued by ELISA with anti-GFP antibody.
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ENVIRONMRNAL IMPACTS ON DISTRIBUTION OF MARINE FISHERIES USING
GEOGRAPHICAL INFORMATION SYSTEMS (GIS)

G. H. Musse*, MLH. Tbrahim*, M.A. Ambak, & M. S. Abulrashid

Ph.D. Candidate
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gabobe @yahoo.com .

Marine resources have been major source of food, minerals and transport for human being for several
centuries. Earlier it was believed that there is not limit the resources in the seas however this myth has
been disproved hence reliable data on aquatic resources inventory for planning and management for
sustainable exploitation on marine resources are urgently needed. In order to provide advice on optimum
exploitation of fishery resources, there are many quantitative methods used to estimate fish population.
These include determining the population size through tagging; estimating the standing stock by the
swept-area method; and the use of computer program software based on length-frequency data from
catch statistics. These traditional artisanal techniques utilizing catch statistics have their drawbacks. In
particular, these methods are slow and expensive and, because fish sometimes migrate as fast as the rate
of exploration, sometimes these methods may be unreliable. To study distributional patterns of marine
fisheries and their environmental impacts, it is important to employ the evolving information technology
[TT] such as remote sensing techniques & geographical information systems [GIS] to update the theoretical
and conventional methods for evaluating the resources and their environment. Remotely sensed images
offer to the GIS to develop digital maps of marine resources, which are very useful in studying and
monitoring the environment. The computer generated GIS utilizing imagery maps incorporated with
ground data collected by conventional surveys will provide a quick, rehable and structured information
for assessment and evaluation of impact of environmental variations on marine management and its
development programmes to help ensure sustainability of the aquatic ecosystem. A study on distributional
patterns of marine fisheries in the view of environmental variability using remote sensed data and
geographical information systems and eventually developing database is currently underway. Spatial
data on fundamental information for fisheries such as sea surface temperature, chlorophyll-a,
phytoplankton, primary production, wind characteristics, socio-economics are being investigated and
this paper presents some preliminary results obtained from this research which are viewed as an important
contribution to Malaysian fisheries management.
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GENETIC DIVERSITY OF Clarias macrocephalus IN THAILAND AND A PUTATIVE
EVIDENCE FOR GENETIC INTROGRESSION : '

U. Na-Nakorn*, T. Ngamsiri, W. Kamonrat, S. Ngamwongchon and P. Pichitkul
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The walking catfish, Clarias macrocephalus, is economically important to Thailand. Jts genetic diversity
is threatened by habitat destruction, over exploitation, and competition and genetic introgression with
the introduced African catfish, C. gariepinus. In this study, twenty-five natural populations and one
population of hatchery origin were collected from every part of the country. Twelve isozyme and one
protein systems were analyzed. Among eighteen loci resolved, eight of them were polymorphic (P},
ADH* GPD* GPI-1* MEP*, sMDH-I1*, MPI*, PGDH* and PGM*. Alleles characterized C. gariepinus
genomes (LDH-1%30, sMDH-2* 130} were found in few samples collected from the vicinity of Chao
Phraya river. These indicate genetic introgression presumably caused by repeated back-cros sing of the
hybrid between C. macrocephalus and C. gariepinus escaped from fartos, with natural populations of C.
macrocephalus.

Number of alleles per locus averaged for 25 natural populations is 1.33 + .16 (average of 135+ .17, 1.
53 +.12,1.27 +.06 and 1.23 + 0.9 in populations from the north, central, north-east and south respectively).
Percentage of polymorphic loci is averaged 12.71 + 7.66 % across populations. The value is relatively
high in populations from central part (24.07 + 11.56 %) and the north (19.20 + 4.55 %) ,while it is quite
low in populations from north-east, east and south (14.83 + 8,46, 11.1 and 12.71 + 7.66 % respectively).
Observed heterozygosity per individual of C. macrocephalus in Thailand is averaged .06 + .02. The
same tendency is shown that relative high value is observed in populations from the north (.06 + . 01)
and central (.05 + .01). While those of populations from north-east, east and south are quite Jow (.03 +
0T, .018 and .03 +.01 respectively). A hatchery population has relative high genetic variation; number of
allele/locus =1.6F .2, 27.8 % polymorphic loci and H_= .06 +.03. Most of populations are not conform
to Hardy-Weinberg Equillibrium except N6/1, N8, NEI, 51, 53, 54, S5, S7 and AQ. F, value across loci
was 0.163 and highly significant. Average genetic distances within each geographic regions are .0074 £
0056(north), .0077 + .0045(central), and .0037 + .0039(south). Genetic distance between geographic
regions range between .0045 + .0024 (C vs NE} to .0243 + 0.074 (N vs E). The natural populations were
divided into three major groups as revealed by a UPGMA dendrogram. The first group represents
populations from the sonth. The second group comprises mainly of populations from the north and central
Thailand. A population from Phayao province (N4) is a single population belongs to the third group.
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COMPARISON OF AQUACULTURE EXTENSION IMPACTS IN BANGLADESH
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With many ponds and a high demand for fish, Bangladesh has a high potential for aquaculture. Fish
production from ponds increased by 145%: from 143,000 t in. 1986-1987 to 350,000 t in 1996-1997.
This is mostly small-scale aquaculture and has been encouraged by a number of extension projects of the
Department of Fisheries (DOF). Four past projects with different extension approaches were chosen,
and interview surveys with a total of 697 past participants, neighbors and controf farmers were carried
out in 1998-1999 (at least two years after extension support) in order to assess impacts, continuation of
practices and any diffusion effects.

The extension approaches and samples were: (1) extension with credit and intensive supervision, or with
little supervision (“contact”) in the Mymensingh Aquaculture Extension Project (MAEP). (2)
demonstration ponds advised by DOF staff in the Thana Level Fisheries Extension Project (TLFEP)
with samples from a high production (Bbaria) and a low production (Barisal) district. (3) group extension
and informal extension by fry traders trained by the project in Northwest Fisheries Extension Project
(NFEP). (4) local adaptive research-development with JCLARM in one sub-district (Kapasia). Generally
extension recipients and non-participants had similar landholdings, but TLFEP demonstration farmers
had larger farms and ponds and hence higher incomes from aquaculture. Extension recipients mainly
received information from project-related extension sources and rated its utility highly. Neighbor and
control farmers mainly obtained information from mass media and other farmers, over 90% of these
households also cultivated fish.

Extension recipiehts followed better practices than other farmers: generally stocking fewer fingeriings
and achieving similar or higher production than non-participants, but there were considerable varlations.
Tn the NFEP area even control farmers had low stocking densities — either project training of fry traders
impacted them or stocking densities were low normally. Overall direct extension participants 2-6 years
after extension have continued to farm fish, have a fair understanding of good practice and achieve
reasonable yields (Table 1). Demonstration effects have occurred but seem limited. Extension through
group approaches and informal agents seems cost effective at reaching the many pond owners in
Bangladesh.

Table 1. Aquaculture yield (kg/ha) and net return (total value of fish harvested less cash costs in US$)
per household (hi) in 1997-1998. : :

Sample Kapasia ICLARM  MAEP Mymensing  NFEP Rangpur  TLFEP Bbarta  TLFEP Barisal

kglha  $/hh kg/ha $/hh kglha  $/hh  kg/ha  $/hh kgtha  $/hh
Participant1  2,280° 99 2,220 153" 2360F 100° 3,700 1,400 2,825 400"
Participant 2 1,890 139 2095 135° 3495 800 2,305 180
Neighbor 1,630 56 2,130 g2 4385 955 1,865 -5
Coentrol 1,330 60 1,630 55

Note: participant 1 = direct extension recipient, participant 2 = indirect/less intensive recipient (fellow
farmers in TLEP, fry trader customers in NFEP, contact farmers in MAEP). Conversion: Tk 48.31 =
US$ 1, late 1998.

* significant difference from control group, ® significant difference from neighbors (p<0.05, 2-tailed t-
test).
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ADMINISTRATION-FREE AQUACULTURE
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Aquaculture careers typically develop in the fields of research, education and training, and business.
Success in any of these fields tends to lead nltimately to administrative responsibility. Some relish this
new experience; others long to retuwm to practical work.

For me, so-called retirement (my family and friends have noticed little difference !) has provided
opportunities to choose what I do, without the responsibilities of administration.

After briefly recounting my pre-retirement career, my paper will describe my work during the six years
since Burope became my base again. Fortunately, my work still brings plenty of travel; while it is pleasant
to write this looking out at my garden it is wonderful when my work brings the opportunity to work in
Asia and tropical areas again, My work has included providing assistance to freshwater prawn farming
in Brazil, the Caribbean, and Pakistan, advising on shrimp feeds in Saudi Arabia, and examining the
potential for aquaculture in Namibia and drawing up a master plan for development. I have also been
mnvited to assist several FAO and EU activities.

In addition, I have been able to:

* continue to assist (in a minor way) in the development of global aquaculture through writing
publications in my original technical fields, such as freshwater prawn culture and the use of farm-
made feeds;

* chair the steering committee for large international aquaculture conferences and exhibitions;

» spend more time thinking and writing about the more general issues affecting modemn aquaculture,
such as its sustainable use of resources, its public image, and the policies which might improve its
development climate;

» preside over the management of international aquaculture societies;

* respond to requests to assist in the evalnation of interesting proposals for research funding and
consultancy work;

» give key-note presentations in conferences; and

* write articles and continue to peer-review for aquaculture journals.

My paper concludes with an account of some of the personal and professional pleasures that so-called
retirement has brought me, together with some humble suggestions for those who wish to enjoy the kind
of career I have been lucky enough to have.



EFFECT OF DIETARY LIPID AND PALM OIL SOURCE ON GROWTH PERFORMANCE,
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The effects of dietary lipid and palm oil source on the growth, fatty acid composition and muscle vitamin
E concentration of African catfish, Clarias gariepinus, were investigated. Seven isonitrogenous,
isoenergetic and isolipidic semi-purified diets were fed to triplicate groups of African catfish fingerlings
for 47 days. Diets were formulated to contain 10% lipid either from cod liver oil (CLO), sunflower oil
(SFQ), refined-bleached-deodorized palm olein (RBDPO), crude pakm oil (CPO), crude palm kernel oil
(CPKO) or combinations (1:1) of CLO with palm fatty acid distillates (PFAD) or residual oil in spent
bleaching clay (SBC). PFAD and SBC are by-products obtained during the refining process of CPO.

African catfish fed diets with CLO as the sole lipid source showed significantly (P < 0.05) lower growth
and feed utilization efficiency compared to fish fed all other diets. No significant differences in growth
performance were observed between catfish fed diets with SFO, RBDPO, CPO, CPKO, CLO:PFAD or
CLO:SBC. Based upon growth results, dietary lipids such as SFO which contained high levels of n-6
polyunsaturated fatty acids (PUFA) were better utilized by African catfish compared with CLO which
contained high levels of n-3 PUFA. Palm oil-based diets (with high levels of saturated and monoenoic
fatty acids) can be used effectively for African catfish without compromising growth performance.

Muscle fatty acid composition of catfish reflected that of the dietary oils added to their diets (Fig. 1).
Muscle a-tocopherol concentration increased in response to dictary levels of a-tocopherol originating
from the various dietary oils used.
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Fig.1. Muscle fatty acid composition of African catfish fed different dietary lipid.
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THE EFFECTS OF VARYING DIETARY PROTEIN LEVELS ON GROWTH PERFORMANCE
OF THE MEKONG RIVER CATFISH Pangasius Hypophthalmus FRY

Heng Ngan, Che Roos Bin Saad, Mohd Salleh Kamarudin, Abdul Razak Alimon,
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Bati Fish Seed Productions and Research Centre
Department of Agriculture
Prey Veng Province, Cambodia

Seven diets were formulated to evaluate the growth, survival rate, body composition and nutrient gain of
the Cambodian Mekong River catfish Pangasius hypophthalmus fry under different dietary protein levels
and protein to energy ratio. The diets contained 15.76, 20.08, 24.36, 28.69, 33.01, 37.33 and 41.63%
protein and protein energy (P:E) ratio of 58.0, 70.7, 82.0, 94.0, 105.0, 114.0 and 123.0 mg/Kcal

respectively.

The results showed that fishes fed with diets containing 33.01, 37.33 and 41.63% protein had significantly
higher growth (p<0.05) than fish receiving diets containing 15.76, 20.08, 24.36 and 28.69% protein,
The highest growth was recorded in fish fed with diet containing protein 37.33% and P:E 114mg/Kcal
while the lowest growth was observed in fish fed diet containing 15.76% protein. However, fish fed
with highest dietary protein level and energy (41.63% and 123 mg/Kcal) did not perform as well as fish
fed with diet containing 37.33% protein.
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Various productivity related physico-chemical and biological factors are known to influence fish yields
in lakes and reservoirs. Catchment characteristics, which can be quantified using Geographical Information
Systems ((GIS), are found to be powerful yield predictors in reservoirs of S Lanka.

The basic acceptance of these yield predictive models is that all the predictive variables are significantly
related to the productivity of lakes and reservoirs. From the point of view of ecosystem functioning, both
allochthonous and autochthonous inputs of nutrient into lake and reservoir ecosystems should retain
until they are utilized by phytoplankton. However, in shallow, irrigation reservoirs, due to release of
water to the command areas, nutrient loss can be expected to occur. In the present study, an attempt is
made to investigate the effect of flushing rates (ratio of total annual cutflow to reservoir capacity, both of
which are measured in same units) on fish yields in 10 Sri Lankan reservoirs. Accordingly, reservoir fish
yield (Y in kg hayr?) is found to be significantly correlated to flushing rate (FR) and the relationship
being,

Y = 197.96 FR°7%8 (r = -0.94; p<0.001)

Although morphoiogical and edaphic features facilitate reservoir productivity, fish yields are often lower
than the predicted levels based on these independent variables, especially in shallow, irrigation reservoirs,
The intermediate features between lentic and lotic habitats in such reservoirs, which are brought about
by water releases to irrigable areas, demand for incorporating flushing rates in developing fish yield
predictive models.
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The most important agarophyte species in Japan, meaning seaweeds producing agar-agar belong to the
genera Ahnfeltia, Ahnfeltiopis, Gelidium, and Gracilaria. Up to now there is scant information on tbe
protoplast preparation of agarophytes, such as Gelidium, and Gracilaria, but not Ahnfeltia and Ahnfeltiopis.

This study deals with the protoplast preparation from the agaropbyte, Ahnfeltiopsis paradoxa., specifically
(1) preparation of enzyme solution, (2) condition of cell wall digestion, and (3) vital check of protoplasts.
Initially apices of thalli (5 ~ 10mm long) were cut and cbopped into small pieces less than Imm long.
Then, chopped pieces were passed through nylon mesh with 125um mesh size, and 0. 3g of them were
used for the following expetriments:

(1) Preparation of enzyme solution: For the cell wall digestion the following enzymes were used,
11~ Agarase (Yakult), Cellulase Onozuka R-10 (Yakult), Macerozyme R-10 (Yakult) and Pectinase from
mold (Fulka), and the prepared mixture solution showed good digestion of cell wall (Table 1).

(2) Condition of cell wall digestion: Good digestion of cell wall were obtained under the following
conditions: temperature 22mm, incubation period 2-3 hr, shaking speed 140 per min.

(3) Vital check of protoplasts: Two stainings were used for the vital check of obtained protoplasts (Eosin
staining: 1% Eosin dissolved in filtered sea water, Erythrosin staining: 1% Eosin dissolved in filtered

sea water). Both staining solutions stained dead cells red, but not the vital cells,

Table 1. Composition of Enzyme Solution

Constituent Concentration
B- Agarase (Yakult) 20
Cellulase Onozuka R-10 (Yakulr) 5% (W/V)
Macerozyme R-10 (Yakulr) 1% (W/V)
Pectinase from mould (Fluka) 1% (W/V)
Mannitol 07TM
CaCl, 0.5 uM
70% Sea Water 10 mL.
pH 62-64
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Carp (Cyprinus carpio), especially common carp and Israel carp, form one of the important cultured
fishes in Korea. Annual production of cultured carp is estimated to be about 10,000-12,500 metric tons.
However, since 1998, a serious mortality occurred among the cultured carps resulting in a drastic reduction
of production. More than 70% of carp farms in various provinces have suffered heavy economic losses
due to the disease outbreak. In this paper, we present a detailed report of the epizootic, based on
microbiological, parasitological and virological investigations.

Mass mortality of cultured carps was recorded during the early summer months of the year of June to
July (20-24°C). The onset of the disease was found to be sudden and acute, and was found to affect fishes
of all ages. Moribund fishes swam at the surface with their heads up and showed obvious signs of
respiratory distress. Upon gross examination, the fish showed discoloration, thick foggy mucus covering
over the body and gills. Dermal lesions on the body surface were also noticed in a few fishes. Preliminary
laboratory examinations revealed bacterial infections in fishes collected from some net-cage farms.
Aeromonas hydrophilla, Flavobacterium columnare and Pseudomonas sp. were isolated from the gills
and lesions on the body surface. The bacterial infection was found in fishes which showed dermal lesions
on the body. Histological sections of the kidney, spleen and liver showed moderate to heavy necrotic
changes. Vacuolization and nuclear condensation were prominent in all the samples examined. However,
no pathogens could be detected in the tissue sections by light microscopy. Analysis of samples from all
the seven localities showed consistent pathological changes.Tissue filtrate from infected fishes, upon
inoculation to various cell lines, produced cytopathic effect (CPE) in FHM monolayer at 3-5 days post-
inoculation. The entire cell sheet showed complete lysis within a period of 15 days. However, CHSE-14,
RTG-2 and EPC, did not show any CPE. The FHM cells which showed CPE were subjected to electron
microscopic examinations, Ultra-thin sections of the infected FHM cells revealed distinct, virus-like
particles in the cytoplasm. The virions measured 70-80 nm in diameter. Experimental infection trials,
using the filtrate prepared from infected FHM cells, exhibited that Israel carp and common carp were
- highly susceptible to the infection. In the case of experimentally infected Israel carp, cumulative mortality
_reached 100% in 15 days of post-infection. All the dead fishes showed similar clinical signs as those of
~ naturally infected fish. Inoculation of tissue filtrate, prepared from the experimentally infected fishes, to
various cell lines produced CPE only in FHM cells. Further, these FHM cells under an electron microscope
revealed the virus-like particles similar to that observed in the case of naturally infected fishes.
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COMPARISON OF WSBY (white spot baculovirus) DNA USING DIFFERENT
OLIGONUCLEOTIDE PRTMERS

Yeong Jin Kim, Sung Ju Jung, Hyeong Rak Kim and Myuhg Yoo Oh*
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Yosu National University
Yosu 550-749, Korea

In this study, we attempted comparison of WSBV and PRDV using PCR products amplified with their
specific oligonucleotide primers.

The products of PCR using viral DNA of infected shrimp from aquaculture in Korea as template were

estimated to be 360 bp for ST1F/S1R, 504 bp for E3F/E3R, 960 bp for KP1/KP2, 540 bp for KP3/KP4,
and 330 bp for TP2/TP3 as a primer. However, the PCR product using TP1/TP4 as a primer was not
detected in this experiment and the reason was presumed to be low concentration of amplified PCR
product, since same nested PCR product of TP2/TP3 was shown (Fig. 1). As a result of sequence
analysis, amplified PCR products were almost identical to the described sequences used in this experiment
(Kim et al., 1998; Kimura et al., 1996; Takahashi et al., 1996). But, the primers used in this experiment
were designed from the partial DNA sequences of virus isolated from infected P. chinensis and P. japonicus
in Korea and Japan, respectively. Therefore, this result suggest that causative virus (WSBV) causing
white spot syndrome in Korea were genetically similar to PRDV in Japan.

Fig. |. PCR products in PCR and nested PCR. Lanes ; M, PCR marker; 1, S1F/S1R and 2, B3F/E3R
sef designed by Kim ez al. (1998); 3, KP1/KP2 and 4, nested KP3/KP4 set designed by Kimura
et al. (1996); 5, TP1/TP4 and 6, nested TP2/TP3 set designed by Takahashi ez al. (1996).



189
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This experiment was conducted to study the effects of the graded pyroligneous solution (PS) levels on
growth in juvenile olive flounder and to estimate the optimum dietary level of PS.

After one week of the conditioning period, fish averaging 3.15 % 0.01g were divided into eight groups
- and randomly distributed in each aquarium as a group of 25 fish. Fish fed the experimental diet
approximately 4 - 5% of BW a day on a dry-matter basis for six weeks. Eight different levels of PS were
administered through the basal diet with either 0, 0.01, 0,025, 0.05, 0.1, 0.25, 0.5 or 2ml PS/100g diet
(PS0, PS 0.01, PS0.025, PS0.05, PSO.1, PS0.25, PS0.5 or PS2). After six weeks of experimental period,
weight gain (WGQ) and specific growth rate (SGR) of fish from PS0.1 diet was significantly higher than
those of fish from the other diets (P<0.05), while thete was no significant difference among fish from the
other diets (P>0.05). Feed efficiency (FE) of fish from PS0.1 diet was significantly higher than those of
fish from the other diets (P<0.05). Protein efficiency ratio, hepatosomatic index, condition factor,
hemoglobin and survival were not significantly different among all the groups (P>0.05). Broken-line
model analyses for WG, FE and SGR showed that the optimum dietary levels could be 0.12, 0.11 and 0.
14 ml PS/100g diet in juvenile olive flounder, respectively.

Therefore, the optimum dietary levels could be greater than 0.1 ml but less than 15ml PS/100g diet in
juvenile olive flounder.
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STUDIES ON BIOLOGICAL CHARACTERISTICS OF EARLY DEVELOPMENT OF GREY
MULLET Mugil cephalus IN HATCHERY
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This paper deals with the biological characteristics, nutritive peculiarities and development stages in
early life history of grey mullet Mugil cephalus under artificial rearing conditions.

(1) Larval development and behavior. The development of the anous, mouth, eyes, digestive organs,
circulatory and respiratory systems, fins, and scales were described. On days 23~24, the larvae schooled,
swam against current and scraped food. On day 25, they could rush circling the rearing tanks and against
aeration and stream over. They were very semsifive to stimulation and changes of environment,

(3) Nutrition, feeding habit and development of mouth size. The nutritive habit was divided to endogenous
trophic stage, mixed trophic stage and exogenous trophic stage which including zootrophy, mixotrophy
and phytotrophy. The relationship between mouth size and total length was two linear equations with
one intersecting point. At the point, the mouth size ratio was largest, and the yolk sac completely
disappeared and exogenous trophic stage(post-larvae) started.

(4) Development stages and metamorphosis behavior. Early development of grey mullet went through
three stages. The characteristics of each stage were described. The larvae gathered around aeration in
upper water presenting rheotaxis when they would metamorphose. Once having succeeded in trial to
rush against stream, the larvae metamorphosed to juvenile. The juvenile could swim and avoid continually
and swiftly.

(5) Growth. Within 24 hrs after hatching, the larvae underwent fast growth leading to the formation of
digestive tract. There was negative growth from 4th to 5th day and slow growth subsequently. Larvae
grew rapidly after the 0il globule absorption and underwent a fast growth in metamorphosis.

(6) Diseases and Growth divergence. Diseases included deformation, hurt, indigestion were found and
discussed. There was large divergence of fry individual growth in artificial rearing conditions. It might
associated with that some larvae were later in firstly-eating, or weak, indigestive, there was no enough
food for eating and the stocking was too dense.

(7) Critical periods. It was observed that there were three critical periods in grey mulle. The reasons of
them were discussed. The results indicated that keeping larvae and juvenile in suitable rearing conditions
could control the occurrence of critical periods.
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CHANGES IN BIMODAL OXYGEN UPTAKE OF OBLIGATE AIR BREATHING FISH,
ANABAS TESTUDINEUS (BLOCH) EXPOSED TO PESTICIDES

B. N. Pandey, Arun Kumar and Arshi Rana

Post Graduate Dept. of Zoology
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Bodh-Gaya, 824234
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The effect of three pesticides namely metacid-50 (organophosphate), Dithane M-45 (Carbamate) and
Kelthane (Organochlorine ) were studied on changes in bimodal oxygen uptake of an obligate air breathing
fish, Anabas testudineus (Bloch). The mean values of aquatic, aerial and total oxygen uptake of control
group of fishes (40.0+1.59) were recorded as 52.44, 61.56 and 114.0 ockg/h respectively. This group of
fishes obtained 46% and 54% oxygen respectively from aquatic and aerial route. Exposure of fishes ta
above noted pesticides brought significant decrease both in aquatic and total oxygen uptake and significant

increase in oxygen uptake through aerial route as compared to control. The reason for such changes has
been discussed in this paper.
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This study deals with (1} Analysis of two CD3 homologue cDNAs, (2) analysis of two CD3 homologue
genes, (3) analysis expression pattern of CD3 genes from several organs of Japanese flounder, (4) detection
of CD3 positive cells in PBLs by in sifu hybridization.

(1) The cDN As for Japanese flounder two CD3 homologues predict peptide of 182 and 168 amino acids
that both of them are approximately 25% identical to Xenopus lavis, chicken, and various mammalians.
Some amino acid sequence features are well conserved in CD3 v, 8, and € of mammals or y/d and € of
chicken. The Japanese flounder two CD3 homologues had an extraceltular domain, a CXXCXE(N)XD
(N) motif and an immunoreceptor tyrosine-based activation motif (ITAM) in the cytoplasmic domain,
each of which are important characteristics of CD3 chains.

{2) Two CD3 homologue genes are located at the same locus.

(3) The two Japanese flounder CD3 mRNAs were abundantly expressed in PBLs, kidney, spleen, and
gill

(4) In situ hybridization result is shown that the proportidn of Japanese flounder CD3-positive cells in
the peripheral blood leukocytes was 34.9%

CD3 & homologue 1: MWCNMK INTMDVRAVIAMTLLLYVAADDSEPYTFEGEYFTMRC——PGEQKLLK-DNSDAN S7
CD3 y/8 homologue 1:~—-—MKFTSLLPACLLLLYTLPDTEADDMIKYTSSGD¥ITLNCNKKSDDASFKYNGVEKN 56
*ok * dkk bk ok K Xk * *
CXXc Transmembrane
CD3 & homologue 58 :N-TVQYHDQTKGLYRC——EKGKY-—F-FYVKANLCLNCFNLIGALFAQVIAVDMTGTI 109
CD3 4/ & homologue 57:PLTIRYKDESSGLYTCSLXVENNKIEEYEIYLKLQICENCIELNLPTIVGLTIGDAVATI 116

0k ok ok % * % ok % Kk & &k
ITAM
CD3 & homologue 110!ILMIVIYRCTK}(RSAGSTNTS—K—AP-A-RAVGRA-PPVPSPDJ;EPLNPHTRA—QDPYS 162
CD3 v/ 8 homologue 117:LLGLAVYLIASQAGPYISHKKIRLSSGSERPLPNEMRNRASND 176
* * * ¥ ok % ¥ * ok %
CD3 & homologue 163: TG 168
CD3 ¥/6 homologue 177:WINHNR 182

*

Fig. 1. Amino acid sequence alignment of two CD3 homologues.
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dsRNA MEDIATED MASCUILANIZATION IN THE ZEBRAYISH Danio rerio
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It has been well recognized that there is a great deal of economic advantage in farming monosex
populations of fish largely favouring the sex that shows the fastest growth (eg males of cichlids and
females of Salmon). Monosex populations of both males and females have been routinely achieved by
external administration of appropriate sex steroids in combination with breeding techniques. However
there seem to be concems associated with use of steroids in fish destined for human consumption as well
as environmental influences on sex differentiation such as temperature and inhibitors of aromatase, a
key steroidogenic enzyme on the phenotypic/physiological sex of fish. In order to address some of these
limitations as well as elucidate the role of aromatase in sex differentiation, we have begun to charcterize
and transgenically modify the expression of aromatase gene in the zebrafish. Here we report our
preliminary data that suggests that PGC specific expression of aromatase dsRNA resuits in
masculanization.

STUDIES ON THE GROWTH PERFORMANCE, FEED CONVERSION EFFICIENCY AND
METABOLISM OF AN INDIAN CLIMBING PERCH ANABAS TESTUDINEUS (BLOCH) FED
ON PRACTICAL, SYNTHETIC AND NATURAL DIETS

Bidhan C. Patra

Aquaculture Research Unit
Department of Zoology
Bidyasagar University
Midnapore - 721 102

‘West Bengal, India
bepatra@yahoo.com

To elucidate the effect of practical diet (D) synthetic diet (D,) and natural diet (D,) on the growth
performance, conversion efficiency and metabolism of a perch Anabas tesfudinens, a 60 days feeding
trial was conducted in triplicate in the laboratory. The fish were fed twice daily and @ 6% body weight
day.. ) .
The percent weight gain, nutrient digestibility, nitrogen and energy metabolism and specific growth rate

(%) were the highest with the diet D, (Tubifex tubifex) followed by D, (Halver’s synthetic diet) and D,

(mustard oil cake, rice bran and fish meal). Feed conversion ratio (FCR) was higher (1.28) in fish fed

with the diet D, and lower with the diet D, (1.69), whereas, protein efficiency ratio (PER) was higher

with diet D, (1.67) followed by D, (1.66) and D, (1.47).

Specific activity of protease, lipase and amylase in the hepatopancreas, stomach and intestine; in vivo
protein biosynthesis (14c L-leucine incorporation) in the liver and muscle and proximate biochemical
composition of fish flesh increased significantly (p<0.05 to p<0.001) with all the diets when compared
with initial value. Natural diet showed higher efficiency with regard to growth and metabolism of A.
testudineus than Halver’s synthetic diet and the formulated practical diet.
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A CAGE CULTURE SUSTAINABILITY INDEX BASED ON KEY PHYSICAL FEATURES,
AQUACULTURE LOAD AND SEDIMENT QUALITY

Pawar Vaishali*, Osamu Matsuda
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Fish cage farming generates large amount of organic waste in the form of unconsumed feed and faecal
matter resulting in farm sediment deterioration and threatening its own sustainability. In order to evaluate
the sustainability of fish cage culture systems, an index which can be standardized and is flexible enough
to cover the wide range of environments in which fish farms are located, is developed. A study was
undertaken to identify the appropriate parameters that provide a comprehensive picture of the condition
of the fish culture grounds. It revealed that the magnitude of effect of fish farming varies with aquaculture
load and the capacity of the environment to react to the changes carried out by fish farming, A positive
correlation was observed between organic carbon input to the farm in the form of feed and the farm
sediment quality in terms of AVS-S content.

The sediment AVS-S content was also found to vary with the embayment degree of the area, thatis a
measure of flushing capacity. Therefore, aquaculture load, flushing capacity and sediment guality were
incorporated as the components of sustainability index. Each component is indexed and the final
sustainability index is a weighted sum of the individual component indices. The objective of the proposed
sustainability index is to provide a simple final grade of the condition of fish cage culture systems on a
scale of 1(worse) to 5 (better) based on a combination of three components. A decision support system is
developed and tested on fish cage culture grounds in Japan. The test systems are chosen in such a way
that figh culture sites covering a wide range of hydrography, tidal regimes and fish cage culture loading
are included.
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MILKFISH INDUSTRY ALTERNATIVE: PRODUCTS FROM CULTURED BAITSIZE
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In the Philippines, Milkfish (Chanus chanus forskal), local name bangus, is one of the most 1mportant
cultured fish specie. It is one of the symbols of our nation- our national fish.

The project is one of the initiatives made to address the economic threats of globalization. It advocates
the creation of an industry that is not currently present, the baitsize industry. It also solicits the support
and advocates the team effort of the aquaculture, processor and marketing industries. Should appropriate
support be allocated and given to the project, export market potential is predicted to be very high.

Milkfish hatcheries have a critical role to play in this endeavor. The streams of the fry supply, both from
the wild and from the hatcheries, would fragment into two. One major stream will be for the normai
commercial size milkfish, and the other stream will be for the baitsize milkfish. The projected demand
for baitsize, the other stream, would dramatically increase as support to this altemative milkfish industry
increase.

Estimates suggest that pond production cost from fry to baitsize, is lower by as much as 60%, relative to
commercial size. Turn-around peried is shorter; it only takes 45 days. Risk Factor due to natural
calamities, and other unforeseen low productivity, is reduced; as production cycle is increased to about
8 instead of 4 times per year. Pond area requirements would eventually be reduced or a more efficient
production systems would eventually emanate.

The project introduces translation of the baitsize milkfish into several product prototypes, frozen, bottled,
canned, smoked, dried and fermented products.

With this shift in paradigm, a new production system would emanate; from the Milkfish Brood Stock, to
Hatchery Management, to Nursery Systems, and even the Grow Out Systems will be re-defined. There
will be new Processing Systems. And eventually, the consumers would have a lot of Product Options.
Export products from these endeavors are not a remote possibility.

As supply becomes manageable, the processing alternatives become viable. Ergo, should everything
fall into its proper places, this part of the fisheries industry, as an industry could really take off.
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Process Accounting (PA) is a method that defines alternative process streams suitable for the conversion
of raw material/s to products with the end result of,

« Increasing utility of the raw matenals;
* Minimizing losses as wastes; and
» (Implicitly mitigating and protecting the environment).

Process accounting defines as many product conversion streams as possible in a production process,
with the intent of minimizing the accumulation of wastes. Tt also defines the utility value of the products
by clustering it as upstream products and downstream products. This is a break away from the normal
practice of designing a processing plant with only one product or limited products.

Process Accounting as a management tool, is being advocated as a protocol in the design of food processing
operaticns.

This paper discusses its application in milkfish (Chanus chanus forskal) processing..
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Fig. 1. Process flow
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Latin American governments are not sufficiently aware of tbe problems of women in fisheries and
aquaculture. Consequently, they have not invested enough human nor financial resources to assist their
needs. In the cases where some investment in this sense was done, it has been insufficient.

With few exceptions, most of Latin American countries do not have figures about the situation of the
woman in fishery and aquaculture. There is some information about her role in the sector, her psychological
profile and ber life conditions, but there are no sufficient data about her participation, her needs and
¢xpectations in the sector.

Beside their domestic works, women frequently execute fishing and aquaculiture activities based on
empiric training or on family tradition. Their access to training activities in tecbnical topics,
microenterprises and community organization is notoricusly low, even in those countries that have had
experience in this field.

Latin American women activities in fishery and aquaculture are concentrated in seafood processing, in
seafood marketing and in aquaculture, with a minimal proportion in catches. They work as well at the
artisanal level (frequently without any formal remuneration) as at the industrial level. Gradually, women
are occupying spaces and roles that were historically occupied by men.

In most countries there are few women organizations and normally fishery or aquaculture communities
have seldom a real access to credits nor to co-financing systems for running their activities.
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HIGH EFFICIENT CLOSED RECIRCULATING TUBE-SYSTEM USE FOR Penaeus monodon
CULTURE '
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A closed re-circulating tube-system (Figure 1} was designed for Penaeus monodon culture. The system
is composed of 4 major compartments; rearing units, setthing tanks, conditioning tubes and a feeding
tower. The rearing unit is a cylinder shape tube of 50 cm in diameter and 350 cm in length with artificial
sand and a filtered pipe on the bottom of the tube. The filtered pipe was covered with a Ix1 mm mesh
size screen for preventing shrimp escape to other compartments of the systern. The settling tank with a
capacity of 2,000 liters uses for sediment, feces and suspended solid trapping. The conditioning tube is
the same as the rearing tube, but no sand and filtered pipe were installed. Fishing net was placed at the
center of the tube as substrates for bacteria and benthic algae. A feeding tower is used as an over-flow
system and dissolved oxygen increment process. Two tests of the system were done by using £. monodon
postlarva-20 and 30 g body weight. The result indicated that the culture system was appropriated for
high intensive P. monodon culture, Water quality, such as nutrients and DO were excellent for shoimp
cultare at the whole period of experiment. System water was clear so the shrimp survival rate was low
due to effect of cannibalism. Growth rate of the shrimp was low in the tubing system when compared to
shrimp culture in the earthen ponds. The system seems to be more beneficial to research purpose.

Cubusring 1ok
Buhble tantinent s

Figure 1. A flow chart (left) and picture (right) of the closed recirculating tube-system used for Penaeus
monodon culture
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Aquaculture is being increasingly cited as a priority solution for reducing the
pressures on cotal reefs arising from over- and destructive fishing associated with the
trade in wild-caught live reef organisms. One of the most important fish species for
the live food fish market in Asia are the groupers belonging to the family Serranidae,
and the commercially important species belonging to sub-family Epinephelinae. The
majority of grouper are imported by Hong Kong and China. Capture fisheries for
grouper include in Philippines, Indonesia and China, and increasingly countries in the
Pacific and Indian Ocean areas.

This is now increased aquaculture production of grouper in the region. Grouper are
being cultured commercially in Taiwan, Japan, Malaysia, Philippines, Vietnam,
Indonesia, Thailand and China. This is also a great deal of research under way at the
number of Institutions in the region on different species of grouper.

The purpose of this paper is to present of a bioeconomic analysis of small-scale,
“backyard” hatchery/broodstock/grow-out systems for two species of grouper: £.
coioides and E. malabaricus in Southeast Asia. This analysis has been conducted to
determine the technical and economic feasibility of grouper culture as an economic
alternative for current fisher who undertake wild capture of grouper in the Philippines
and Indonesia, many of whom use destructive fishing practices. The bioeconomic

" production analysis, and financial ratio. Separate analyses will examine the costs and
returns at various stages of the culture process (hatchery, nursery, grow-out) and at
various scale of production.

The paper will begin a brief review of the market for grouper in Asia. This will be
followed by a brief review of the current technology and production systems for
grouper culture. This will be followed by results of the economic analysis. The paper
will conclude with a discussion of the feasibility of transferring small-scale,
‘backyard’ grouper production systems for rural fishing communities in Southeast
Asia.
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The fishery in the Lower Mekong Basin is among the biggest and most productive inland fisheries in the
world. It is also very important for the population in their food security, nufrition and income.

With the economic development in the Basin gaining speed, the competition for the water resources is
becoming stronger. The water resources offer a large number of opportunities, and a lot of economic
activities need access to the water resources for their development.

No individual country in the Mekong Sub-Region will be able to manage their fisheries resources alone.
Impacts of development activities in other sectors stretch across the borders as do the effects of certain
fishing practices, and fisheries management must therefore be transboundary as well.

Loss of habitats and obstacles to migrations are the most important threats to the fisheries secior. In
order to conserve the resources, a critical mass of habitat types must be left untouched for any species in
order to avoid that the fishery is reduced seriously or even collapses, and that any species become
extinct. Likewise, the migration routes between such important habitats must be kept open and functioning,
i.e. not changed in a way that they lose this role through physical barriers, significant hydrological
changes, pollution, etc.

Too high fishing effort is often mentioned as a potential threat, and it is certainly so in some local areas.
However, for the Basin as a whole, this appears to be of relatively minor importance compared to habitat
destruction.

To facilitate the sustainable utilisation of fisheries resources in the Basin, the MRC Programme for
Fisheries Management and Development, through its six on-going Components, is targeting fish migrations
and the identification of important habitats, the determination of the size and value of the fish resources
and potential impacts from water management projects, all issues which are important for inclusion of
the fisheries sector in the economic planning in the region. The development of fisheries co-management .
systems is another activity of far reaching importance, together with the development of reservoir fishertes,
support to small-scale aquaculture extension in the Mekong Delta and the development of aquaculture
systems using indigenous Mekong fish species. '

Crucial for the success of the fisheries management in the Basin are in particular two factors: the
cooperation among the four countries and information dissemination.
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The present paper deals with the species composition, the abundance and the reasons for onboard discards
from trawlers operated along the continental shelf and slope area off Kerala. Onboard surveys were
carried out for a period of one year from 2000 August, by participating in the fishing operations of
commercial trawlers operated from Cochin, Sakthikulangara, Beypore and Puthiyappa covering the entire
coastal stretch of Kerala. Depth wise distribution was recorded from 200 trawlers which were operating
from the coastal waters beginning from 5m - 700 m. the bycatch and discards were analysed following
Mc Caughran (1992). The results of the study indicate that there is perceptible difference in the occurrence,
species composition and abundance of by catch and discards in tandem with the increase in depth.
Species diversity decreases as depth increases. The inshore area 0-10 m was dominated by Oratosquilla
nepa, contributing to 300-500 kg/haul followed jelly fish, about 80 kg /haul and crabs like Charybdis
variegate and Phyllyra corallicola Juveniles of shrimps Parapeneopsis stylifera, M.dobsoni, and M.
affnis showed maximum abundance in 0-10 m depth range, while in the 10-20 depth zone the discards
were dominated by Squilla again contributing to 200 kg/haul, Echinoderms and Secutor insidiator,
Leognathus splendens, Leognathus daura contributing to 40 kg/haul. Gastropods like Tibia fucata,
Babylonia spirata, Babylonia zeylandica, Harpa spp, Murex spp consisted of 10-15 kg/haul, and also
juveniles of Johnius diacnathus, Offolithes cuverii, showed abundance in the 20-30 m depth range. The
major discards from 30-40 m depth zone was Nemipterus japonicus, and Deccapterus russelli. The 30-
60 depth zone was dominated by Platycephalus niger and Lagocephalus inermis. 70-120 m depth zone
the dominance of Charydis smithii was noticed in the post monsoon season contributing up to 1200kg/
haul. The deep sea area form 200-700m was dominated Chirophtalmus agasizzi contributing to 400-600
kg/haul, C.punctatus, Neopinnula onentalis, Cubiceps spp and Penstedion pothumalua. BEggs of squid
and Cuttle fish we re also recorded from the depth zones of 20-30 m with a maximum of 30kg/haul. The
study indicates the biodiversity threat caused to the resources and the deleterious impact of trawling on
the juvenile fishery of Nemipterus japonicus, Deccapterus russelli, Johnius diacanthus, Ottolithes cuvieri
and shrimps like M. dosbsoni, Parapeneopsis stylifera due to discarding at sea.
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CIRCUMNAVIGATING THE SMALL WORLD OF FISHERIES
R.S. V. Pullin

7A Legaspi Park View
134 Legaspi St.,

Makati City, Philippines
karoger@pacific.net.ph

Fisheries and aquaculture are careers in which secure employment is scarce, fame and fortune largely
unattainable, and work pressures high, Despite this, the allure of studying what the general public
usually calls ‘marine biology’ and the ambitions of numerous young persons to enter the fisheries
profession are as strong as ever. There are far more would-be fisheries and aquaculture professionals
than the profession can accommeodate. This means that those who have been able to pursue a continuous
career in fisheries, through to semi- or full retirement, comprise a rather small world of privileged persons.
The happiest and most successful among them are true colleagues within a commonwealth of fisheries
science and related fields, balancing the competitive elements that apply in any profession with unselfish
support and help for each other.

Some fisheries professionals continue to work as hard in retirement as when in regular employment,
others drop out of fisheries work entirely (to write, paint, garden, or whatever), and others strive to
balance continued involvement in fisheries and related work (both paid and unpaid) with devoting more
time to other interests. My time is now split between a) science (e.g., paid consultancies for employers
such as the Asian Development Bank, FAO, and the International Tanker Owners Pollution Federation
and unpaid voluntary work on, for example, nature conservation); and b) music, as a songwriter and
recording artist with colleagues in Europe, the Philippines and the USA, and as a member of a very
active church choir.

This paper is a personal statement. I summarize first the course of my career, mentioning some lucky
breaks and the constant help from treasured colleagues. From early studies, through over 30 years of
fulltime employinent, to a still evolving retirement, this journey has elements of a circumnavigation
(going ‘full circle’). Various personalities, places and institutions continue to Jink not just the near but
also the distant past with the uncharted waters of semi-retirernent. -

Finally, I comment on the state of the public sector, fisheries research profession, its evelving roles and
their possible consequences for those entering it or retiring from it. My conclusions are largely reiterations
of those of J.N.R. Jeffers in the paper “Managing Creativity”, published in “The Biologist”. Fisheries
institutions must foster the creativity of individual researchers and teams and protect them as scarce and
valuable resources. If not, the waters of a fisheries career will get stornier. This will eventually discourage
gifted new entrants, and make happy and active fisheries retirees a rarer species.
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ANTIGENIC CHARACTERIZATION OF A MARINE FISH IRIDOVIRUS ISOLATED FROM
GROUPER Epinephelus tauyina

Qiwei Qin*, Hui Shen, Chengyin Shi, Siow Foong Chang, Gim Hue Ngoh, Yoke Min Sin
and Toong Jin Lam

Tropical Marine Science Institute

National University of Singapore

10 Kent Ridge Crescent, Singapore 119260
tmsqingw @nus.edu.sg

Iridoviral disease is one of the newly emerging major diseases in marine aquaculture capable of killing
over 90% hatchery-reared populatmn Recently, we isolated a large virus from diseased grouper
Epinephelus tauvina, one of the major species being maricultured in Singapore and other Southeast
Asia regions. The virus was able to cause 96% of mortality in grouper fry. The virus has been characterized
as a novel virus of genus Ranavirus, the family of iridoviridae based on its biochemical and molecular
proterties. The virus was designated as Singapore Grouper Iridovirus (SGIV).

SGLV was purified from cultures of SGIV-infected grouper cells (GP). SDS-PAGE of purified virus
revealed more than 20 distinguished structural protein bands with a major capsid protein (MCP) of 49
kDa. For antigenic characterization of SGIV, polyclonal antibodies were prepared by immunization of
rabbit with purified virons. Immunoglobulin G (IgG) was purified from the antiserum using protein A-
Sepharose. In order to remove antibodies that cross-react with normal fish antigen, the IgG was adsorbed
onto acetone~-dried GP cells. To discriminate the antigens of SGIV, Western blotting was carried out
using the rabbit IgG against SGIV. Five major antigens with apparent molecular masses of ~92, ~90,
~62, ~60 and ~43 kDa were detected. The other five less immunoreactive bands with apparent molecular
masses of approximately 75, 49, 40, 39 and 34 kDa were also able to be identified. The immunogold
transmission electron microscopy was carried out to detect SGIV antigen location. The rabbit anti-SGIV
antibodies were predominantly localized at the viron surface. After removed viral envelope by treatment
with detergent, only a few immunogold particles were localized at the viral nucleocapsid.

The specific and rapid diagnostic techniques are being developed. The SGIV antigen are able to be
detected in vitro and in vivo using immunofluorescence test and Western blotting. This study also presents
potential targets for vaccine development.
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POST-RETIREMENT OPPORTUNITIES AFTER A CAREER IN FISHERIES IN SOUTH-EAST
ASTA

Herminio R. Rabanal

Philippine Aquaculture Society, Incorporated
Mezzanine Floor, BFAR Estuar Building

880 Quezon Avenue, Quezon City 1103
Metro Manila, Philippines

hrabanal @edsamail.com.ph

After undergraduate work in fish culture, I obtained a masters in marine biology and a doctorate in
fisheries management in various institutions between 1940 and 1960. I served the fisheries agency of the
Philippines for 23 years (1945-67) and the Fisheries Department of the Food and Agriculture Organization
of the United Nations (FAQ) for 13 years from 1967 until my retirement in 1980.

My paper will describe the four related spheres of activity which I have pursued since retirement, namely:
+ aquaculture consultancy: during the initial years of my retirement I continued to serve FAQ and
other organizations, such as the UNDP, the World Bank, and the Asian Development Bank, as

well as individual countries and industry;

« services fo fisheries and aquaculture groups: this comprised voluntary organizational work and
other services for non-governmental organizations including the Aquafarming Development
Foundation (ADFL 1990), the Society of Aquaculture Engineers of the Philippines (SAEP, 1985)
and the Philippine Aquaculture Society (PAS, 1999},

+ editorial work and publications: in addition to editing consultancies for various institutions and
writing the report on Fisheries Extension in the Philippines for FAO, I have been an editor or
editorial adviser to the SAEP Newsletter, and Aquaculture Engineering; and

+ training, education/extension and technical assistance: Ihave acted as adviser or committee member
for graduate students in universities, been a team leader or member in training programs and, on
request from industry, undertaken extension or technical assistance services or made referrals to
appropriate specialists.

My post-retirement activities have promoted my continuing mental and physical health. They have also
given me exposure to new advances in fisheries and aguaculture, as well as to the new crop of workers
in these fields. This has made me realize that, as an early practitioner in these fields, one needs to do lots
of ‘catch-up’ work, especially in the field of information technology, which is rapidly advancing. Currently
developed technologies, if fully applied, can canse devastation to existing fisheries resources. Fortunately,
the advent of environmentalists and conservationists provide the needed balancing factor. Political will
on the part of governments to properly implement the ideas of these two opposing scientific groups is
necessary to secure the future of fisheries and aquaculture worldwide. These themes are developed in
my full paper.



STATUS AND DISTRIBUTION OF FRESH WATER ENDEMIC ORNAMENTAL FISH
RESOURCES OF KERALA

Radhakrishnan K. V* and B.Madhusoodana Kurup

School of Industrial Fisheries

Cochin University of Science and Technology
Cochin-16

madhukurup@ hot mail.com

The Western ghats of Kerala is the source of Origin of 44 rivers, 41 west flowing and 3 east flowing. The
rivers and streams in Kerala are considered to be biodiversity hot spots, harboring rich and diversified
fish fauna, most of them having vibrant colures and shades to be treated as potential ornamental varieties.
A recent investigative survey conducted on ten major river systems of Kerala exposed 54 varieties of
potential ornamental varieties of which 35 species were endemic to western ghats of Kerala and 10
species are strictly endemic to Kerala waters. The distribution pattern of the endemic ornamental fishes
were varying within the river system and between the river systems with respect abundance and
assemblage. Puntius ticto, Punhus denisonli, Teiradon travancoricus and Horabagrus brachysome were
recorded from more than three river systems whereas Nandus nandus, Nemcheilus keralensis, and
Osteabrams bakeri were recorded from two river systems. Lepidopygopsis typus and Osteochilus
longidorselis show extreme habitat specificity and recorded from the upstreme habitats of Perlyar and
Chalakkudy rivers respectively, The fresh water habitats of Kerala are prone to diverse types of man
made activities such as consiruction of dams, bunds, dumping of Domestic and industrial wastages etc
as result of which the biodiversity of Fresh water systems are alarmingly declining . The unethical and
unsustainable fishing metnods like poisoning and dynamiffng being practiced resulted in the risk of
extinction of many of the endemic ornamental varieties which are having high market potential at the
national and international trades. According to TUCN, 9 species out of the 10 endemic ornamental species
delineated belong to threatened category. 2 species are recorded to be critically endangered, 5 species
are endangered and 2 species are vulnerable. The exploitation from the wild for aquartum purposes
without assessing the population size and characteristics, Biodiversity status etc will ultimately lead to
the extinction of the species. The results of the present study reveals the diverse distribution of endemic
ornamental fish fauna of Kerala, present status of abundance and their immense potentiality to be raised
in National and International markets. However their exploitation from the wild should be done with
ultimate caution, without adversely affecting the natural stock.
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ESTIMATION OF AMMONIA EXCRETION RATES BY DIFFERENT WEIGHT GROUPS OF
RED TILAPIA Oreochromis sp AND AMMONIA GAS ESCAPE VALUES INA WATER
RECIRCULATING SYSTEM

GholamReza Rafiee*, Mohd Salleh Kamarudin, Che Roos Saad, Mohd Razi Ismail,
Kamaruzaman Sijam, Hishamudin Omar

Aquatic Biotechnology Laboratory
Department of Agrotechnology
Faculty of Agriculture

University Putra Malaysia
Serdang, Selangor,Malaysia
gs04488 @stud.upm.edu.my

During a 24 hr investigation total ammonia excretion - @75 W33 E140 £357 MBO B109
(TAE) rates by different weight ciasses of red tilapia were
monitored under a tropical condition (28-30°C). The result
showed that the fish weight significantly affected on TAE
rates (p<0.05). The mean excretion of ammomia for 25,
33,45,57, 80, and 110 g fish were 34.1, 32.55,27.1, 17.5,
16.2, and 13.5 mg kg fish™ h', respectively.

TAE (mgkgfist'h")

The percentage of total nitrogen excretion (TEN) to N
budget of feed, with the same biomass, showed that 25
and 33 g fish excreted more ammonia than other fish TAE rates in different weight classes
groups. TEN/N values for 25, 33, 45, 57, 80, and [10 g of red tilapia.

fish were 28, 30, 23, 22, 22.5 and 22.5%, respectively.
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During the dark period, TAE rates by fish decreased in all
treatments, This might be due to the effect of light on
excretion of fish or feeding time affected TAE rates.
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This study also showed that re-circulating the water had

effective roles in removal of ammonia gas. The mean rate T U
of escaped ammonia was about 50% of ammonia excreted Time
by fish and 30% of nitrogen content of the consumed feed Retained TAE of different weight

by fish. classes of red tilapia.



STATUS OF CAGE FISH CULTURE IN NEPAL
T.B. Gurung and A. K. Rai*
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Cage fish culture started in Nepal since 1972 in the lakes of Pokhara Valley and expanded in Indrrasarobar
Reservoir, Kulakhani since 1983. Bighead carp (Aristichthys nobilis) and silver carp (Hypophthalmichthys
molitrix) are the main fish species identified for cage fish culture developed in Nepal. Nylon or
polyethylene mended knot-less floating cages of approximately 5-m long, 5-m wide and 2-2.5 m deep is
the most popular among the farmers. In such cages 1.3.0-7 .4 kg fish/m*/year are produced depending on
tropic status of water bodies. Since caged fish depends entirely on natural food, the most important
characteristics of Nepalese extensive cage fish culture are its economic sustainability without any
supplementary feed. The productivity observed from 1.3-3.5 kg/m’® in Phewa, 1.8-4.7 kg/ m® in Begnas
and 2.0-7.4 kg/ m in Rupa whereas the productivity ranged from 3.9-5.3 kg/ m*® in Indtasrobar reservoir.

Lakes Phewa, Begnas and Rupa are fragile aquatic environments and sedimentation is the major source
of pollution in these lakes. External factors play very important roles than internals to regulate the
environment of the lakes. Since cage fish culture occupy <1.0% of total lake and reservoir surface area,
and at present the extensive method of cage fish culture is taken as environmentally friendly activity.
The present trend suggest that cage fish culture with plankton feeding fish could be one of the best
alternatives mean to provide employment and food security by recycling the nutrients and organic load
entering into the lake and reservoirs in cheaper way.

Cage fish culture is being done in limited areas such as lakes Phewa (523 ha), Begnas (328 ha) and Rupa
(135 ha) in Pokhara valley and Indrasrobar reservoir (220 ha) in Makawanpur, however there is tremendous
scope in future for cage fish culture extension as many reservoirs (78,000 ha) are being constructed in
near futare, which will support to increase the protein consumption and increase economic status as well
as support for job employment. ‘
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VIBRIOSIS IN CULTURED COBIA, Rachycentron canadum L., IN TATWAN
TPR. Rajan*, Carmen Lopez, John Han-You Lin and Heuy-Lang Yang
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Nan Kang, Taipei, Taiwan 11529
jprrajan@ gate sinica.edu.tw

Rachycentron canadum L. (Cobia) is a marine fish, which belongs to the family Rachycentridae and the
order Perciformes (Linnaeus 1766). The distribution of cobia is worldwide in tropical and subtropical
waters except the eastern Pacific (Fricke 1999; Vaught & Nakamura 1989). Tt occurs in a variety of
habitats such as over mud, sand and gravel bottom; over coral reefs, off rocky shore; mangrove sloughs
and occasionally in estuaries (Vaught & Nakamura 1989; Collette 1997). Taiwan has developed the
techniques to culture cobia in aquaculture systems because of its high commercial value in the export
markets and has succeeded in the culture. Recently the farmers faced problems in cobia culture due to
disease outbreak after the juveniles were transferred to open sea cages. The first documented epizootic
of vibriosis in juvenile cobia (Rachycentron canadum L.} cultured in Taiwan is described in this study.
The affected fish showed significant pathological lesions found in the skin and skeletal muscles. The
presence of hemorrhage and ulcers of varying size and shape characterized skin lesions on the head and
body. These appeared to develop through the simple loss of the epithelium (desquamation), and in some
case had extended down to the underlying muscle. Some affected fish displayed pale gill color, erosion
and hemorrhage in the fins. Losses of approximately 45 % of the stock occurred in October and November
2000. Microbiological analysis of moribund fish revealed in pure culture, the presence of a bacterium in
the skin, ulcer, gill and lesion. It was characterized biochemically as Vibno alginolyficus. The isolate
was sensitive to most antimicrobial agents tested and the epizootic was effectively controlled by the Oral
admimistration of oxytetracycline and nalidixic acid. The histopathological changes observed in the infected
regions were typical of a bacterial septicemia showing extensive, acute multifocal necrosis with large
masses of bacterial cells. Other secondary invaders, V vulnificus and V. parahaemolyticuswere also
isolated from the lesion but they did not cause primary pathogenicity in the re-infection experiment.



CONSIDERATIONS AND DESIGN FOR DEVELOPING A COMPLETE FIELD
GENEBANKING KIT FOR TROPICAL FISH SPECIES

Krishen Rana, Brian Howie and Ann Gilmour
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Stirling, Scotland
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Over the iast few decades unintentional and inappropriate husbandry practices of captive stocks as well
as habitat degradation, introductions and translocation of tropical species, especially the tilapias, across
their natural big-geographic zones, has resulted in genetic degradation of pristine stocks. Such degradation
could potentially undermine the sustainability of their farming and livelihoods of aquafarmers as well as
wild stocks. The genebanking of desirable germplasm can ameliorate these effects as well as contribute
significantly towards improving desired farming characteristics of tilapias and other fish species. At
present our capacity to acquire diverse germplasm from the wild and from improved stocks in remote
locations are constrained by portability of reliable field eryopreservation equipment.

Currently available portable equipment which could cost in the order of £3000-5000 have been developed
for the animal sector, rely on electricity, are electronically complex, and are problematic to maintain and
use under field and tropical conditions.

This presentation proposes the development of a one stop complete field (or laboratory) based unit
centered on a Fixed Rate Portable Cooler (FRPCKB18/10) development a few years ago. Unlike most
the FRPC 1s designed to provide linear cooling across the both the prefreezing and post freezing phases.
The presentation will outline the drawbacks and limitations of current approaches for tropical field
genebanking and propose design considerations for discussion.
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ROLE OF WOMEN IN FISHERIES IN THE UK AND EUROPE
Krishen Rana

Institute of Aquaculture
University of Stirling
Stirling Scotland, FK9 4LA
k.j.rana@stir.ac.uk

As in the rest of the world, women across Europe are engaged to some extent in all fishery sub-sectors.
The role women play, and their significance within each of these sub-sectors, however, does vary,
principally due to the differences in nature and types of fisheries activities Europe compared with the
developing countries of the world. The main fishery sector in Europe comprises of a highly commercialised
aquaculture industry and traditional inshore and off shore fisheries. Since the Second World War the role
of women in fisheries was progressively influenced by two principle factors. Firstly, role of farmed and
wild caught fish played in the livelihoods of Europeans evolved from personal food items to another
highly tradable global commodity. Secondly, this evolution was developing within a backdrop of
increasing consolidation of the industry, especially in aquaculture, which was being driven by increased
competition and efficiency and decreased prices.

Historically, fishing played a dormant role in numerous coastal villages in England, Wales and Scotland
and women played a significant role in onshore activities such as net mending and fish processing and
many other secondary industries. With the decline of capture fisheries and increased automation these
roles have decreased but role of women through enterprise ownership in the fishing industry is still
significant and their role in research and dissemination is increasing.

The fishing or seafood industry in the UK is segmented into the primary fishing sector and secondary
sectors including processing/marketing, retailing and mongering and frying and women. In 1998 there
were 18700 business in the UK and 75% of these business were family run in which the women play
significant role. About half of the workforce in this sub-sector is part-time and around 50% are female.
Very few women (1%) are employed on the fishing vessels and bulk of opportunities for women are in
processing (39%), retailing and mongering (40%) and frying (67%). In aquaculture, women also play a
significant role. For example in Shetland, 34% of the workforce in the salmon farming indusiry are
wormen.

In the last two decades, women have played an increasing role in fisheries research. These and other
trends will be reviewed for the UK and other European countries,



MOLECULAR GENETIC MARKERS FOR ENZYME DIFFERENTIATION IN MALE
MORPHOTYPES OF Macrobrachium rosenbergii (de Man)
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Among the male morphotypes of freshwater prawn Macrobrachium rosenbergii there exists a distinct
pattern of growth variaffon that reflects in a diversified population structure at the end of the culture
period. This differential mode of growth technically termed “Heterogenous individual growth” happens
to be me major impediment in the profitable culture of this species throughout the world. Intrinsic
factors associated with protein synthesis are directly responsible for this differential growth, which is
enhanced by the social and environmental conditions persisting in the culture pond. In the present study
the exact mechanism underlying the size heterogeneity has been addressed following the biogeneffcal
tool of quantifying isozymes through molecular genetic markers which gives a direct correlation to the
enzyme encoding loci and in turn defines the direct involvement of genes in the production of certain
isozymes necessary for the producffon of specific enzymes in biochemical pathway or growth.

M. rosenbergii was screened at 11 electrophoretically detectable variation. Difference in the banding
pattem of 5 isozymes were observed viz; MDH, G6PDH, MT-1, EST-1 and PGM. Maximum allelic
variation was observed for MT-1 and G6PDH, while specific allelic loci for OC and BC was recorded
from PGM. Genotypic differentiation studies revealed the dissimilarity of allelic expression in terminal
morphotypes, which was not significant. Distance of genetic diversity was more for SM<—>BC (0.
2107) followed by OC<—>BC (0.4362) and SM<—>0C {0.5526). The difference of banding for isozymes
was found significant (p<0.01) showing definite loci for all the 5 enzymes are present. The mean observed
heterozygosity was 0.0823 + 0.0346 for SM, 1.8273 + 0.0643 for OC and 1.8793 + 0.0823 for BC. The
possible cause of genetic variaffon is considered in relation to the phenotypic traits and difference in
somaffc growth. Hence it was found that protein electrophoresis can be useful in elucidating ad defining
genetic markers for stock identification in freshwater prawns.
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IN VITRO INHIBITION OF DIGESTIVE ENZYMES IN LABEO ROHITA (HAM.)
FINGERLINGS BY TANNIN EXTRACTED FROM PLANT SOURCES.

S. Maitra and A.K. Ray*

Fisheries Laboratory, Department of Zoology
Visva-Bharati, Santiniketan — 731 235
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arun_ray [ @rediffmail.com

Presence of high amounts of carbohydrates, insoluble fibers, tannin (both soluble and insoluble) and
other organic molecules such as glucosides, phytates and cyclopropenes in the feedstuffs of vegetable
origin has limited their use in aguafeeds and if incorporated in the diet without proper pretreatment, can
adversely affect the nutritional status and growth of fish. In the present study an attempt has beer made
to study the effect of synthetic tannin and/or tannin from vegetable origin on protease, amylase and
lipase activities (in vitro) in Labeo rohita (Ham) fingerlings (av. wt. 11.26 £0.26 g). Tannin content of
Acacia leaf meal (2.23%, mg %) and Lemna leaf meal (1.02%) is lower than that of sesame (3.3%) and
linseed (5.0 %) oilcakes. Nearly 50% of the tannin leached out in soluble fraction from 24h soaked
Acacia leaf meal. Graded levels of tannin were added and incubated with the enzyme extract and substrate
in test tubes and activity compared in comparison to the control set without any tannin. Protease activity
was reduced between 83% and 29% and &#61537;-amylase by 35% - 10% when tannin concentration
varies from 0. 1% to 0.03% of the substrate concentration. Besides, lipase activity was reduced uniformly
by 80% when 200, 150, 100 and 50 &#61549;g of tannin was added to 2.5 ml of 25% olive oil suspension.
However, when 25 &#61549;g of tannin was added 70% inhibition of lipase activity was noticed. The
present study clearly indicates that tanmin lowers the activities of principal digestive enzymes that in turn
may affect the feed utilization efficiency; digestibility and weight gain of the livestock.

GROWTH AND SURVIVAL OF ROHU, LABEO ROHITA (HAMILTON) SPAWN FED DIETS
SUPPLEMENTED WITH FISH INTESTINAL MICROFLORA

K. Ghosh, S.K. Sen and A. K. Ray*

Fisheries Laboratory, Department of Zoology
Microbiology Laboratory

Department of Botany

Visva-Bharati, Santiniketan — 731 235

West Bengal, India

arun_rayl @rediffmail.com

Labeo rohita (Ham.) spawn (av. wt. 0.3 mg) reared for 20 days in the laboratory condition at 25.8-
28.2 °C on extracellular enzyme producing fish intestinal bacteria incorporated diets. Gut bacterial flora
was isolated from healthy fingerlings of rohu (av. wt. 3.51&#61617:0.31g). Six isocaloric and
isonitrogenous diets (D1-D6) were prepared containing 32% fish meal, 34% mustard oil cake, 30% rice
bran, 2% cod liver oil and 2% vitamin premix. Experimental diets (D2-D6) were supplemented with the
isolated bacterial strain Bacillus circulans at five different levels (4 x 105, 4 x 106, 4 x 107, 4 x 108 and
4 x 1010 cells per 100g of feed, respectively). Rearing of spawns on D5 (Supplemented with 4 x 108
cells per 100g) resulted better growth and survival (93.33 + 1.15%) of rohu spawn compared to those
with the control diet (D1, without any microflora) and other experimental diets. Diet D5 resulted
significantly the higher growth and specific growth rate (SGR, %d-1) followed by diets D6 and D4.
RNA and DNA contents in the spawn were measured as an index of growth. The correlation coefficient
(r value) of 0.831 and regression analysis having a slope of 0.79 suggested a significant positive correlation
(0.01 level) between RNA-DNA ratio and specific growth rate.



EFFECTS OF DIETARY PROTEIN AND CARBOHYDRATE LEVELS ON GROWTH
PERFORMANCE, FEED UTILIZATION EFFICIENCY AND NITROGEN METABOLISM IN
ROHU, LABEO ROHITA (HAMILTON) FINGERLINGS
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A 60-day feeding experiment was conducted to evaluate the interactive effects of dietary protein and
carbohydrate levels on growth, feed utilization efficiency and nitrogen metabolism in rohu, Labeo robita
fingerlings (av.wt. 4.06 + .08 ). Nine isocaloric (458.14 kecal/100g), purified diets prepared at 25% ,35%
and 40% protein levels, each having 13, 25 and 35% carbohydrate were fed to nine different feeding
groups @ 3% of body weight in triplicate treatments. Better performance of fish in terms of percent
weight gain, SGR, FCR and PER was observed with increasing percentage of carbohydrate at a given
protein level. Intestinal protease and &#61337;-amylase activities increased with increasing dietary
protein and carbohydrate levels, respectively. Glutamic oxaloacetic transaminase (GOT) activities n
the liver varied significantly in some groups. No significant difference in hepatic glutamic pyruvic
transaminase (GPT) activity was however, observed among different dietary groups. Ammonia excretion
was found to increase with increased consumption of dretary protein and carbohydrate and was recorded
highest in the group of fish fed 40% protein and 35% carbohydrate suggesting active nitrogen metabolism
in this group. ‘ ¢

FERMENTATION OF DUCKWEED (Lemna polyrhiza) BY ISOLATED FISH INTESTINAL
BACTERIA FOR UTILIZATION IN AQUAFEEDS '

Abhinanda Bairagi, Keka Sarkar Ghosh, S. K. Sen and A. K. Ray*

Fisheries Laboratory, Department of Zoology
Microbiology Laboratory, Department of Botany
Visva-Bharati, Santiniketan — 731 235

West Bengal, India

arun_ray | @rediffmail.com

Herbivorous fish can hardly utilize the structural polysaccharides which constitute a major element of
the total calorific value of plant material. Cellulase-producing bacteria (Bacillus sp.) isolated from fish
intestine were used for fermentation of the duckweed, Lemna polyrhiza to render the product more
suitable for fish digestion. The available nutritional quality of fermented duckweed increased significantly
after fermentation for fifteen days. Crude fibre, cellulose, crude protein and crude lipid content decreased
by 15%, 62%, 45% and 34% respectively in fermented Lemna, whereas, free amino acids and free fatty
acids increased by 50% and 40% respectively. Levels of anti-nutritional factors, such as tannin and
phytic acid were also reduced by 80% and 10% respectively. These results of the present investigation
will help to incorporate duckweeds in aguafeeds at higher levels and to develop a model of fishfeed-
microorganisms relattonship for cost-effective feed formulation.
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THE FREE-LIVING NEMATODE Panagrellus redivivus AS ALTERNATIVE LIVE FOOD FOR
FIRST FEEDING FISH LARVAE: A TECHNOLOGY FOR MASS PRODUCTION

M. Ricei®, AP, Fifi, A. Ragni, C. Schlechtriem, U. Focken

BioTecnologie B.T. S.r.l.
Pantalla di Todi, 06050, PG
Ttaly
mriccl.bt@parco3a.org

Larvae of many important fish species in aquaculture rely on live food for their first feeding. In many
hatcheries, freshly hatched Artemia are used for this purpose, however, the supply of cysts and their
quality vary much over the years and even freshly hatched nauoplii are too big for some species of fish.
Although it has been proven by hobby aquarists that the free-leaving nematode Panagrelius redivivus is
a suitable food source for first fish feeding, its use for the aguaculture industry has not become widespread
due to the problems involved in mass production. On the other hand, large scale production processes
have been developed for entomopathogenic nematodes. Combining the expertise in the fields of
entomopathogenic nematode production and fish nutrition, a new method for mass production of P.
redivivies, has been developed.

The production method involves the multiplication of the nematodes in monoxenic solid culture.
Autoclavable plastic bags are filled with sponge cubes which hold the medium. After sterilization, the
bags are inoculated with Panagrellus and the micro-organisms which grow on the medium and are
consumed by the nematodes. Air is supplied by means of a system of pipes. The culture is maintained at
25°C for 12-14 days. This production method opens the opportunity to modify the chemical composition
of nematodes by using different media according to the nutriticnal requirements of the fish larvae. Four
media have been developed so far: BT-Basic, BT-Basic+S, BT-Med+S and BT-Med+C. Nematode
production rates and chemical composition have been investigated. All media have consistently high
preduction rates, expressed as multiplication factor. However, the type of media has strong influence on
the chemical composition and nutritional quality of the nematodes produced. The average multiplication
factor for this technology is about 850. The production scale up has reached so far a volume of bags of 50
litres giving a yield of about 1.2 billion nematodes/bag.

Several methods of formulation of mass produced nematodes for the distribution to fish hatcheries are
currently under investigation,

The technology for mass production and formulation of P, redivivus should enable fish hatchery operators
to rely on a cheap, standardized and always available live food product for first feeding of larval fish.



PEN CULTURE OF MUD CRAB Scylla olivacea (Herbst) AT SEMI-INTENSIVE PRODUCTION
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E. M. Rodriguez*, A, T. Trifio, and M. Minagawa
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Tigbauan, lloilo, Philippines
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The growth, survival and production of mud crab Scylla olivacea (Herbst) in 200 m? mangrove pens
with existing planted mangrove trecs were determined in a single factor experiment with sex (monosex
male, fernale or mixed sex) as main factor. The crabs were stocked at 2 m? and fed fish bycatch.
Duration of the experiment was 90 days. Results showed that the mean body weight of crabs was
significantly highest in male, and was not significantly different between female and mixed sex cultures.
The specific growthrate of male crabs was significantly higher than mixed sex crabs but not significantly
- different from female crabs. The specific growth rate of female and mixed sex crabs was not significantly
different. The carapace length and width, apparent feed conversion ratio, survival rate and production of
crabs, however, were not significantly different among the three treatments. Cost-return analysis on a
per crop per 200 m? basis showed that the use of either monosex or mixed sex culture was economically
viable with ROI of 61-92%, however, partial budgeting analysis demonstrated that monosex female
culture is less profitable than males but more profitable than mixed sex. The integration of crab aquaculture
with the conservation of mangroves provides imumediate commercial and long term environmental benefits
for fishers in the Philippine fishing communities.
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A VIEW FROM THE COMMUNITY: THE SOCIAL ASPECTS OF SHRIMP FARMING IN
SOUTH TEXAS
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The largest segment of the U.S. shrimp industry is located in Texas with approximately 1500 acres of
producing shrimp ponds. Worldwide, the shrimp industry has received attention for its environmental,
social and economic impact on-surrounding communities. The goal of this study was to determine the
perceived influences of shrimp farming on the South Texas environment and social structure. Methodology
consisted of interviews of experts and distribution of a survey instrument to impacted groups. Five
impacted groups were identified: (1) upper coastal bend residents (Chambers, Harris and Galveston
Counties); (2) mid coastal bend residents (Aransas, Calhoun, Jackson and Matagorda Counfies); (3}
lower coastal bend residents (Nueces, Kleberg, Willacy and Cameron Counties); (4) shrimp farmers;
and (5) shrimp trawlers. A survey instrument was developed through consultation with experts. The
instrument was pilot tested, revised and then distributed. The first mailing consisted of 2120 surveys
sent in September 2000; five hundred to a random sample of residents in each region, six hundred to
shrimp trawlers and twenty to shrimp farmers. Equifax, an independent private survey and marketing
firm, supplied the random population sample. A second mailing of 1586 surveys was sent to the
nonrespondents in November 2000. Survey results were analyzed statistically with Statistical Analysis
Systems.

Table 1. Shrimp Farm Acceptance Summarv Statements by Resident Group
‘Summary Statement Group responding’
1 2 3| T
1. | # responding “Shrimp farms will never be acceptable in | 1 | 14 | 7 | 50
Texas under any circumstances.”

2. | # responding “Generally, I support shrimp farming.” 521 75 156 | 31

3. | # respondents answering this question. 53| 89 | 63 | 81

4. | Total number returned from each region. 67 1 113 | 75 | 111

5. | Percent indicating “support of shrimp farming” 78 1 66 | 75 | 28

6. | Percent indicating “support of shrimp farming”, average 72

7. | Percent indicating farms “never acceptable” 157 13 | 9 | 45

8. | Percent indicating farms “never acceptable”, average 7.8

Seventy two percent of a randomly selected sample of the residents of Texas coastal counties reported
that they generally support shrimp farming. The responses of shrimp trawlers were significantly different
from those of residents.
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CpG OLIGODEOXYNUCLEOTIDES ENHANCE THE NON-SPECIFIC IMMUNE
RESPONSES ON CARP, Cyprinus carpio

AC Malina, AR. Tassakka and Masahiro Sakai*
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Gakuen Kibanadai Nishi 1-1
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Miyazaki, Japan
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DNA molecules containing unmethylated CpG-dinucleotides in particular base contexts (“CpG motifs”)
are excellent immunostimulant in mammals, but their effects on fish have been less knowmn.

In this study, the synthetic oligodeoxynucleotides (ODNs) containing unmethylated CpG were evaluated
for its ability to enhance the non-specific immune response in carp. The oligodeoxynucleotides containing
the fish-immunostimulatory motif 5’ -AACGTT-3’ (Kanellos ez al., 1999 and Jorgensen et al., 2001)
with the following sequences; ODN A = GCT AGA CGT TAA CGT T and ODN B = ATC GAC TCT
CGAACG TTC TC were injected into carp at a dose of 1, 10-and 100ug/kg/fish intraperitoneally. The
kidney phagocytic cells and the serum lysozyme activities of fish were studied at 1, 5 and 7 days post
injection, - '

The results showed that CpG-ODNs enhanced responses of phagocytic and nitroblue tetrazolium (NBT)
activities in kidney phagocytic cells. This enhancement was ODNs-dose dependent and continued to 7
days. The serum lysozyme activity also incteased in the fish treated with CpG-ODNs. The ODN B had
a better stimulatory capacity than ODN A, Incorporating 3 CpGs into a single ODN B might have caused
a greater stimulatory capacity compared to a single ODN A with 2 CpGs. These results indicated that
unmethylated CpG DNA enhance the non-specific immune response in carp.
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PRICE RELATIONSHIPS IN PHILIPPINE MILKFISH MARKETS: UNIVARIATE AND
CAUSALITY ANALYSIS
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Milkfish production in the Philippines was recorded at 195 thousand metric tons in 2000, 23% less than
1982 production level of 252 thousand mt, the highest attained by the country so far. The current production
level is alarming considering the increasing demand of the growing population. It is also fronic considering
the development in milkfish research in the country (SEAFDEC 2001). Today, milkfish comprised 59%
of the aquacultured finfish production and is mainly traded and consumed in the domestic market. It has
become an alternate crop for aquaculturists displacéd during the problematic years of the shrimp industry
in the Philippines. :

Of the 67 milkfish grow-out farmers interviewed for an on-going study of the input-market for the
Philippine aguacuiture, fluctuation of product prices was reported as a constraint to efficient resource
use. That is, when the prevailing output price is generalty low, milkfish producers tend to be reluctant in
investing in inputs and technologies recommended to boosts production. The industry wants to know the
state and behavior of milkfish prices. Thus, econometric models were estimated to determine price
movements and relationships within and among wholesale and retail markets, and between producing
and consumption centers. These models attempt to provide some basis for farm level decision-making
among aquaculturists. Through the years, collection and organization of time-series data data has become
more expensive for government agencies in the Phillipines, thus, univariate analysis is an approach
suited to overcome such limitations.

The fitted ARIMA models that describe the six fish trading and consumption areas in the Philippines
showed instantaneous (lag 0) price relationships between wholesale prices in Manila and milkfish
producing areas. The cross-correlations of the error terms of the ARIMA models between Manila and
each regional producing area showed that Lucena, Dagupan and Iloilo prices are related with prices in
Manila, but not with Cebu and Zamboanga. Seasonal price indexes both at the wholesale and retail
markets are higher (>1) from December to May and lower (<1) from June to Novermber. Milkfish grow-
out operators may benefit from understanding these patterns of price movements.
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EFFECTS OF FEEDING RATES ON GROWTH AND FEED UTILISATION OF MURREL
FINGERLING, Channa striata (BLOCH) AND DETERMINATION OF PROTEIN TO ENERGY
REQUIREMENT FOR MAINTENANCE AND MAXIMUM GROWTH

K. Samantaray, K. Mishra and. 8.S.Mohanty

Fish Nutrition Laboratory
College of Fisheries

Orissa Univ. of Agric.& Tech.,
Rangailunda, Berhampur-760 007
Ganjam, Orissa, India
ksamantaray @ yahoo.com

Two experimental diets, containing 35% crude protein (P35) and 1628 4 kj digestible energy and 45%
crude protein (P45) and 2088. 8 kj digestible energy with protein to energy (P / E) ratio of 21.5 mg
protein kj*! in both diets, were fed at incremental rates (0, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0 and 5.0% of body
weight day™) (13W. &) to murrel fingerlings (Channa striata) for 8 weeks. An increase in growth rate of
fingerlings was cbserved up to 10. 5 g protein (kg BW. d)! and 488. 51 kj energy (kg BW. d)'in P35 diet
and 11. 25 g protein (kg BW. dy* and 522. 20 kj energy (kg BW. d)* in P45 diet, of which the former diet
produced fish better than the later at feeding levels of 3% and 2.5% BW.d", respectively. Regressing
growth rate, obtained for both the diets, to zero weight gain resulted in a maintenance requirement of 0.
3-g protein (kg BW.d)* and 16. 6 kj energy (kg BW. dy'. The net gain in body protein also increased
linearly with increasing feeding rates up to 10.5 g protein (kg BW. d)” and 488.51 kj energy
(kg BW.d)* in P35 and 11.25 g protein (kg BW. d)! and 521.99 ki energy (kg BW. d)! in P45, Regression
equations from the data obtained with the P35 diet predicted that 1.58 g protein (kg BW. d)! and 71.4 kj
energy (kg BW. d)* was required to maintain a constant amount of tissue protein in fingerlings. But with
P45 the protein and energy intake levels have insignificant effects on carcass protein. The ration maximum
(R__ ) values for growth were calculated to be 13.4 to 14.7 g protein (kg BW. d)! and 666.6 kj energy (kg
BW. d)"! in both diets which corresponded to growth maximum (G__ ) of 1.18 to 1.28 % wt. d” for
protein and 1.24 to 1.26% wt.d" for energy. The R__ values for body protein deposition was calculated
to be 11.8 g protein ( kg BW. d)* and 571.4 Xj energy (kg BW. d)! with a predicted protein maximum
(P__)of 1.62 to 1.72% with P35 diet. The effect of feeding rate on feed, protein and energy conversion
efficiency and proximate composition were also examined.
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EFFECTS OF DIETARY PROTEIN ON THE GROWTH PERFORMANCE AND AMINO ACID
CATABOLISING ENZYMES OF AN AIR-BREATHING TELOST Channa striata (BLOCH)
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The growth performance and the activity of aspartate (AsAT) and alanine (A1AT) aminotransferase
were studied in fingerling Channa striata (Bloch), fed isoenergetic diets containing varying levels of
protein (35% to 60%) using laboratory made fish meal as the major source of protein. Enzyme activities
were stndied in liver, heart, kidney, muscle and brain. From percentage weight gain, specific growth rate
and daily tissue protein deposition, a dietary protein level of 50% was found to be optimum for maximum
growth . The activity of AsAT in any tissue, at any dietary protein level, was found to be higher (7-20
fold) than that of A1AT. Changes were observed in the activities of both the enzymes in the different
tissues, except that of AsAT activity in kidney, due to the change in dietary protein level: It was also
observed that camivorous fish has little capacity to adapt to the restrictions in dietary- protein intake. The
results obtained are compared to those obtained from other fish species.



FREE-LIVING NEMATODE Panagrellus redivivus AS ALTERNATIVE LIVE FOOD FOR
BIGHEAD CARP Aristichthys nobilis AND ASIAN CATFISH Clarias macrocephalus LARVAE
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The response of bighead carp and Asian caffish larvae to the nematode Panagrellus redivivus as live
food was determined.

Two 21-day feeding experiments were conducted using bighead carp larvae that just started to feed
exogenously. Carp larvae in experiment 1 were fed either Artemia nauplii (control) or Panagrellus. A

third treatment consisted of larvae that were not fed at all. The same treatments were used in experiment

2 with the addition of a commercial entomopathogenic nematode (EPN). Feeding was done twice daily.

Dead fish were removed before each feeding to determine daily mortality. Fish were sampled weekly for

weight measurements and survivors were counted during final sampling.

The growth and survival of bighead carp larvae given Affemia nauplii in experiment 1 were much higher
than those fed Panagrellus. The nematodes were acceptable to the bighead carp larvae, but the slower
growth could be due to low nematode density (5-30 individuals m™* water) during each feeding. Mean-
while, the unfed larvae lost some weight after one week and all were dead by day 11. In experiment 2,
growth and survival of bighead carp larvae given Affemia nauplii (5-10 individuals ml"') and Panagrellas
(50 individuals ml?) did not differ significantly (P>0.05). The unfed larvae had 100% mortality by day
13 while carp larvae fed EPN had 100% mortality by day 8. Results indicate that Panagreflus is-a live
food suitable for bighead carp larvae while the EPN is not.

The Asian catfish larvae, on the other hand, were fed Panagrelius, Affemia or Tubifex for 14 days in
experiment 1. Feeding was done three times a day. Panagrellus was given to the larvae at 50-100
individuals mi* and Artemia at 5 nauplii ml" feeding™!. Tubifex was given ad libitum. The catfish larvae
fed Tubifex and Artemia showed much higher growth and survival than the larvae fed Panagrellus.
Moreover, the larvas given Tubifex had significantly higher body weight and total length than those fed
Artemia. In the second experiment, catfish larvae were fed twice daily using Artemia nauplii alone (10
nauplii ml! feeding!), Panagrellus alone (100 m"! feeding'!), or their combination with a 38 % protein
diet. The catfish larvae fed Arternia nauphi had significantly higher growth and survival than the larvae
fed Panagrellus. Those fed Panagrellus appeared emaciated and the artificial diet caused little
improvement in the growth of the larvae.
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Epizootic ulcerative syndrom (EUS) is one of the major problems in the freshwater fishes of Bangladesh
like other neighbouring countries in Asia. Stdies were conducted to investigate the occurrence of EUS
in both farmed and wild freshwater fish species of different geographical locations covering the entire
country to know the recent status of the disease. Detection of the disease was confirmed by observation
of mycotic grannloma in the affected fish tissues histopathologically.

Prevalence of EUS outbreak during October 1998 to April 1999 was found to vary in both farmed fishes
(23- 45%) and wild fishes (27-90%) of all the six divisions in the country. The highest prevalence of the
EUS was recorded in Sylhet division both in the farmed fishes (45%) and wild fishes (90%) whereas the
lowest prevalence was recorded in Barisal division (23% in farmed and 27% in wild fishes). Considering
the cases of individual fish species, the highest prevalence was recorded in Channa striatus (49%)
followed by Nandus nandus (47%) and Puntius ticto (45%) among the 24 investigated wild fish species
throughont Bangladesh. In the case of 6 farmed fish species investigated, prevalence of the disease was
comparatively lower. The highest prevalence was recorded in Cirrhinus mrigala (43%) followed by
Barbodes gonionotus (39%). In cross-sectional observation, a number of distinct mycotic granuloma
and numerous fungal hyphae were observed in the skin muscle tissues of the affected fishes, which were
associated with cell necrosis and inflammatory change. Characteristically, dense fungal granuloma
were noticed in the affected tissues of C. mrigala, and B. gonionotus, C. striatus, N. nandus, P. ticto, C,
marulius, C. punctatus and Anabus testudineus among all the investigated fishes.
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The red sea bream is a representative cultured fish in Japan as well as the yellow tail, Seriola
-quinqueradiata. For the seedling supply in the aquaculture, artificially hatched seedlings are mainly
used in the former and wild-caught seedlings are mainly used in the latter. The deformities are the main
cause to decrease the yield rate in the seedling production of the red sea bream as well as the diseases.
This study deals with the incidence rates and symptoms of major deformities in the red sea bream
seedlings.

The major deformities in the seedlings of red sea bream are the body shortening and the pugheadness at
present. The incidence rate of the former deformity was 39-59% and that of the latter was 1-5 % in the
total deformity incidence rate in the practical seedling production. Although the incidence rate of the
pugheadness was comparatively low, the occurrence at the later developrmental stage is the characteristics
of this deformity. In some cases, the incidence rate at the harvesting reaches 10-20%.

The major causes of the body shortening were the deficit of centrums and the shortage of each centrum
length. The fish having the deficit of centrums showed the characterisiic anomalous centrums equipped
with plurai pairs of neural and hemal spines on them. In the fish showing the symptom of the shortage of
each centrum, the length of centrums were approximately 10% shorter than those of the same sized
normal individuals, The external appearance of pugheaded fish was due to the anomaly of ethmoid and

parasphenoid, and this was considered to be caused by the hypoplasia of muscles and ligaments in the
head.



224
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The free living nematode Panagrellus redivivus is a suitable live food for larval fish. A new technology
enables the mass production of nematodes on an industrial scale using a variety of different media.

In this study we investigated the potential of Panagrellus redivivus as a larval feed for common carp
larvae (Cyprinus carpio). Nematodes grown on BT-Basic medium and BT-Basic+S medium were
compared with frozen freshwater pond plankton, as control: There were 5 replicates for each treatment.
All feeds were readily accepted by the carp larvae. After a one week feeding pertod the number of
survivors in each group was counted and their body length measured to determine their growth. The
proximate composition (crude protein, crude lipids, crade ash), the gross energy content and the fatty
acid and amino acid profiles of the three feeds were determined.

Fish larvae, grown on BT-Basic+S nematodes, had the highest survival rate (87.1%) even higher than
the control group fed frozen plankton (82.9%) (Fig.1). Fish larvae of the control group showed betier
growth in comparison to both of the groups fed nematodes. Also in this case larvae fed BT-Basic+S
nematodes performed betier than larvae fed nematodes reared on the BT-Basic medium.
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Figure 1: Survival (%) of fish larvae (Cyprinus carpio) fed plankton, or nematodes reared on BT-Basic
medium or BT-Basic+3 medium for one week.

The results show that industrially produced nematodes have potential as live food for hatcheries as an
alternative to Artemia or other types of live food. The quality of nematodes can be significantly influenced
by different culture media.
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Lokman Shamsudin, Shima T.1.S and Z. Norzehan

Faculty of Science and Technology
Universiti Patra Malaysia Terengganu
Mengabang Teliput, 21030

Kuala Terengganu, Malaysia

slokmn @uct.edu.my

Phylogenetic and diversity studies on the mudskipper fish Periophthalmus schlosseri from the Malaysian
waters of the South China sea were carried out from early 1997 to late 2000 in order to determine the
genetic variation and polymorphism from different populations in the sea. The genetic population study
on mudskipper involving collecting DNA samples from members of relatively isolated fish population
is limited. These fish populations may contain reduced genetic variation (fewer alleles at most loci)
‘compared to more heterogeneous populations because of their reproductive isolation. Studies on genetic
differences and polymorphism among different populations should-also provide information on recent
fish evolution and migration pattern. These studies should also provide information on the gene association
with common traits that tend to occur at high frequencies in specific population. During the study period,
the Random Amplified Polymorphic DNA (RAPD) techmiques was applied for the fish genomic mapping,
taxonomic identification, genetic inheritance and DNA fingerprinting as well as monitoring the fish in
the marine ecosystem dynamics, Three RAPD primers (OPA-07, OPA-09, OPA-10) out of twenty-four
screened primers were selected for further analysis based on the clarity and sharpness of amplification
fragment profiles. The primers generated a total of 72 loci (fragments) with 41 polymorphic fragments
(56.9%). The number of genotype produced per primer varied from three to six. The OPA-07 produced
the highest polymorphism (85.7%) while OPA-10 produced the lowest polymorphism (33.3%). RAPD
banding patterns of the mudskipper ranged from five to eight with 230-1650bp in size length. The RAPD
analysis also revealed high genetic diversity on the Perlis population and a low genetic variability in the
Terengganu population. The Terengganu population is shown to clustered by itself due to its isolated
population in the west coast. of peninsular Malaysia.
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Figure 1. Electrophoresis separation of the RAPD banding patterns generated by different primers at a
2.0% agarose gel.
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USE OF SR/CA RATIOS IN OTOLITHS TO STUDY THE MIGRATORY BEHAVIORS OF
JAPANESE EEL Anguilla japonica
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Migratory behaviors and habitat use of the Japanese eels in the river system were studied by the Sr/Ca
ratios in their otoliths. Fifty-eight specimens were collected from the lower reaches of Kao-Ping River
southern Taiwan. Another 3 samples from upper reaches of the river were used for comparison. Sr/Ca
ratio life history profiles from core to edge of the otoliths were analyzed to retrieve their salinity histories.
The pattern of Sr/Ca ratios in otoliths of marine leptocephalus stage, from the core to approx. 100 pm in
radios, was similar among individuals. However, beyond the elver stage, the patterns of Sr/Ca ratios
were significantly different, indicating that salinity histories of the eels were different in their growth
phase. The mean (£SD) Sr/Ca ratios of the 3 samples from the upper reaches was 1.9:+0.7%,, with few of
the ratios exceeding 3 % . The Sr/Caratios in otoliths of the eels from lower reaches were more diversified.
Their habitat uses can be classified into 3 types: (i) freshwater type, St/Ca ratios <3 ¥/, constituted 23%
of the catch. (ii) brackish water type, St/Ca ratios >3 %_ (11%). (iii) intermediate type (66%) (Fig.1).
Growth rate and condition factors of the eels were not significantly different among 3 types. This study
confirms that the eel did not have definite habit selection during growth phase and their growth rates
were similar among habits.
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In Taiwan, mariculture industry has been running for years as one of the potential fisheries. It has regarded
as one of the most efficient and sustainable use of marine fishery resources. The need for better
understanding the linkages between ecology and economic processes is urgent in coastal area of Taiwan
since the excess utilization of natural resources and any improper use of resource environment for
mariculture in coastal area would lead inevitable disaster in ecology and environment.

Emergy analysis (Odum,1988) provide a means, on the basis of biophysical value theory, for predicting
what actions will maximize public wealth and produce sustainable economy. The technique is based on
the principles of energetics, system theory and systems ecology (Brown and Herendeen, 1996). One of
the advantages to apply emergy analysis is that it can evaluate resource and integrate, to some degree,
the interdependencies between human economy and natural systems, by using energy as the common
denominator for measuring activities in the systems (Huang and Odum,1991).

We apply emergy analysis and try to emphasize the importance of functional physical ecosystem values
of mariculture in Taiwan. This paper shows the exploration of an eco-energetic valuation procedure and
how the emergy approach can account for unpaid prices of environmental resources.

This preliminary study does not propose to replace the free market as the system for setting prices for
human transaction and should be viewed as a supplement to standard economics and environmental
analyses while providing a framework that link the natural environment to contemporary social-econormic
models of human welfare.



228
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The paper will present a picture of the situation and role of women in fisheries in the Asian region.
Country/sub-Asia regional profiles of women in fisheries are expected from clusters in: South Asia (to
include India, Bangladesh, Sxi Lanka, Pakistan, Nepal, Maldives); Mekong (to include Laos, Vietnam,
Cambodia, Thailand, Burma), Southeast Asia (to include Indonesia, Malaysia, Philippines, Thailand),
Arab region (to include Iran, Kuwait, Saudi Arabia), Taiwan; Korea; Tapan; China. ‘

Although Asia is a huge diverse continent, most Asian societies are male dominated. There is however,
a growing awareness of gender inequalities and the disadvantaged position women have been relegated
to by social conditioning. Such-an awareness is only gradually being appreciated and recognized in
fisheries management and attempts to meaningfully address the issues have been forthcoming but uneven
across countries,

Although prevailing conditions, contexts and status of research and development may vary across the
Asia region, an exposition of these variations should present alternative models which can suggest
directions for empowering women’s participation in fisheries.



SOME ASPECTS OF COLONIZATION SUCCESS OF THREE SPECIES OF EXOTIC
CICHLIDS IN A HYDROPOWER RESERVOIR (VICTORIA) IN SRI LANKA

E.LL. Silva*, S. Nathanael, R PP.K. Jayasinghe and U.S. Amarasinghe

Institute of Fundamental Studies
Kandy

Sri Lanka

sil@ifs.ac lk

A fishery has been established in Victoria, the largest and the deepest hydropower reservoir in Sri Lanka.
Since cichlids constitute the mainstay of this fishery, an investigation was launched for a period of five
years (1990-1994) to determine whether some important aspects of eco-biology (i.e., feeding and breeding,
spatial and temporal distribution) which determine the colonization success are linked with unique reservoir
characteristics. The population characteristics of cichlids were reexamined under EC funded FISHSTRAT
project (1998 2000} to compare the prevmus results.

Oreochromis mossambicus, primarily a detritivore with an intrinsic year round breeding potential was
the most successful colonizer of the three cichlid species inhabiting the reservoir but showed a progressive
decline in relative abundance from 58.7% to 23.4% over a five year period (1990-1994). The other two
species (Oreochromis niloticus and Tilapia rendaili) are more habitat selective with the larger individuals
being confined to specific habitat types, primarily determined by the food resource availability. The
relative abundance of O. mossambicus was determined to be the largest among the three cichlids (O.
mossambicus, 60%; O. niloticus, 27.3%; and T. rendalli, 8%) even during the recent study period. This
suggests that the drastic decline of O. mossambicus may be attributed to the overall collapse occurred in
the fishery following the cessation of inland fishery management by the government, in 1990. The large
draw-down caused due to hydro- power generation, also play an important role with respect to the
colomization success of cichlid populations in the Victoria reservoir.
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TEMPORALAND SPATIAL VARIATIONS IN POLYCHAETE POPULATION IN 0-50 METERS
ALONG COASTAL WATERS OF KERALA, S. INDIA

Sreedevi C* and B.Madhusoodana Kurup
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The polychaete population in meiofauna obtained from 0-50m along Cochin Munambam (long. 76°10'
44" to 75°56' and 1at.9°58to 10°10") has been examined during the period July 2000 to June 2001. The
genera identified were Exogon, Goniada, Pisione, Nephtys, Magelona, Pnonospio and Lumbrineris spp
belonging to families Syllidae, Glyceridae, Pisiomidae, Nephtyidae, Magelonidae, Spionidae and Eunicidae
respectively. A total of seven genera belonging to seven different families were identified. Highest density
of polychaetes obtained was 642/10cm? in the month of July 2000 in contrast; it declined to nil in
February. Polychaete reached its highest peak both in abundance as well as species diversity in July
2000 that strongly synchronized with the period when ban on monsoon trawling was imposed along
Kerala coast for a period of 45 days with effect from 15th of June. Observations on the environmental
parameters such as salinity, turbidity, dissolved oxygen, pH, and nutrients- nitrate and pbosphates have
also been done for the stations where samples were collected for meiofauna,

Tbe results show that the ban on monsoon trawling has been belpful in the recoupment and regeneration
of polychaete fauna for all 0-50m depth, in contrast, with the commencement of trawling there was a
progressive depletion in the polychate population, which eventually resulted in their total disappearance
in the meiofauna by the February-March period.
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Viral diseases have been threatening shrimp culture industry since 1980’s. Although the concept of SPF
culturing is gradually accepted by the industry, especially the large integrated shrimp farms, the smaller
non-integrated farms however are still reluctant to take this approach. It is usually difficult to conduet
large-scale field study to compare the effectiveness of SPF versus non-SPF culturing. In the first crop of
year 2001, however, we have the unique opportunity to observe the outstanding performance of SPF
culturing on small scale, non-integrated farms. Two groups of small scale, non-integrated shrimp farms,
one from Miao-L1i, Taiwan and one from Hwei-Dong, Canton have come to realize the importance of
SPF concept in shrimp farming. - Under the request from these two groups, Farming IntelliGene Tech.
Corp. cooperated with 886 Apex Aquaculture Co. to produce SPF PLs (WSSV free and TSV free, using
IQ2000 detection systems) for these two groups. At the end of this crop, the overall performance of SPF
PLs stocking ponds was compared with the non-SPF PLs stocking ponds within the same area.

There was no pond flushed or emergency harvest in SPF PLs stocking ponds during culturing period
from both areas, and the overall production from SPF PLs stocking ponds was much better than that of
non-SPF PLs stocking ponds. In Miao-Li, Taiwan, there were 9 farmers, total of 18 hectares stocking
SPF PLs. The average production was 9,500 kg/hectare. The harvesting size in average was 75 animals/
kg, and the average survival rate was around 70%. In Hwei-Dong, Canton, there were 4 farmers, total of

10 hectares stocking SPF PLs. The average production was 10,500 kg/hectare, and the average survival
rate was also around 70%.
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EFFECT OF OZONE TREATMENT ON EGGS AND LARVAE OF GROUPER Epinephelus
coioides . S : ’ : : ‘
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Taiwan Fishery Research Institute
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Ozone has the highest oxidation potential among the commercially available oxidizing agents. It can
destroy bacteria, viruses, cysts, fungus and other contaminants in water. In terms of environmental
impact,-ozone is a better choice than other disinfectants becanse ozone breaks down rapidly. However,
the ozone-produced oxidants in seawater may be toxic to eggs and larvae. Before ozone is routinely used
for fish disease control in a seed production facility, both chronic and acute toxicity must be assessed for
each species of fish to be reared. This study aims to develop the technique for applying ozone in grouper
larviculture to resolve the viral disease problem. Both chronic and acute toxicity of ozone-exposed
seawater for Epinephelus coioides eggs and larvae were assessed.

Ozonized (O,) seawater was produced by aerating sand filtered seawater with ozone supplied by ozone
generator to reach 0.1-0.64 ppm total residudl oxidant (TRO). TRO was detected by DPD (Palintest
DPD No4) at start. One or two gram eggs immersed in 75-300ml O, seawater for 1-60min. One liter
glass beaker containing 800ml rearing water and 100 eggs was put at-28°C in dark, and with no aeration
and water change. The dead starved larvae were picked off and counted every 24h till no fish survived.
There were four kinds of rearing water used, i.e. plain sand filtered seawater (as control}, by furthermore
treated with 10ppm sodium hypochlorite and then nevtralized by sodium thiosulfate, by UV treatment,
by 0.3ppm O, treatment and again neutralized by sodium thiosulfate. The index SAI [=1/N Z(N-hi) X i,
N larvae at start, hi total mortality at ith day, i=1-6] was used to compare the effect of ozone treatment on
eggs and larvae. Four runs were conducted with different batches of eggs and 4 replicate of one treatment.
The results showed that one gram eggs soaked in 150m1 0.5ppm O, seawater for 60min cavsed no larvae
hatched. When eggs soaked in 0.3ppm O, seawater for 30min, the hatch rate increased with the decrease
of water volume from 300ml, 150ml to 75ml. Even the starved larvae also survived longer in the smallest
water volume. When two-gram eggs immersed in 0.14-0.64ppm O, seawater for 10min, the hatch and
survival was the same in control and in 0.14ppm 100ml, but decreased with the increase of ozone and
water volume. Two-gram eggs immersed in 0.1ppm O, seawater, the survival was a little higher for 1min
immersion than 10min. The survival of starved larvae reared directly in 0.3ppm O, seawater was the
lowest, It was improved if the O, water was neutralized by sodium thiosulfate before used in rearing, but
still lower than the control. Conclusively, high O, treatment is toxic to larvae and eggs, but 2g eggs
immersed in 100m] 0.1ppm O, seawater for 1 to 10min could improve the survival of grouper larvae. For
mass seed production, 50g grouper eggs immersed in 10 1 seawater containing 0.3ppm TRO for 10min,
or 10g/101 0.3ppm for 1min were applied, about 6000 fry in 2-ton volume tanks without NNV infection
were harvested at day 35-37 after hatch.
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PRODUCTIVITY AND PHYTOPLANKTON COMMUNITIES IN THE TAPON BAY,
SOUTHWEST OF TAIWAN, DURING 1999 TO 2000
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Tungkang Marine Laboratory
Taiwan Fishery Research Institute
Tungkang Pingtung 928, Taiwan
hmsu@mail tirin.gov.tw

Tapong Bay is a tropical lagoon in the southwestern Taiwan. 1t is a shallow marine system with intensive
fishery activities and poflution, It is a semi-enclosed lagoon with only one entrance on the bar to connect
the bay to the adjacent coastal ocean.

This study aims to understand the primary productivity and phytoplankton community in the Tapong
Bay and to elucidate the effects of physic, chemical and biologicai factors. Samples were collected once
per 2 months from September 1999 to August 2000, water temperature, salinity, pH and light intensity
were measured in situ; gross production of phytoplankton were estimated by land-based culture using
dissolved oxXygen method. Biomass and species composition of phytoplankton was analyzed.

The results showed that the Tapong Bay is highly eutrophic, the gross production was about 1081gC/m?¥
year. The phytoplankton biomass ranged among 1.89-45.5mg chla /i, the gross production among 58-
18348mgC/m?/d, both varied among sampling seasons and stations; higher production occurred in higher
temperature, higher solar radiation and higher eutrophic stations. The sampling stations inside the Tapong
Bay having highet nutrient, gross production and biomass than that near the entrance. The highly polluted
water was not only due to the low exchange with coastal water, but also much waste from oyster and fish
cage culture in the bay and the aquacultural ponds surrounding the Bay. In addition, freshwater domestic
waste also flowed into the bay from the Jagoon inside.’

Composition of algae was more diverse near the entrance, The dominant species of phytoplankton were
changed from diatom Skeletonema costatum, Chaetoceros spp., Nitzschia spp. and dinoflagellate
Protoperidinium quiguecorne to cyanobacteria Oscillatoriasp., Synechococcus sp., green algae Tetrastrum
heterocanthum, Chlorella sp. and Chattonella globsa to respond the trend of eutrophication.



234

IN VITRO RESPONSES OF WATER LILY Nymphaea lotus TO GROWTH REGULATORS 6-
BENZYLAMINOPURINE AND INDOLE-3-BUTYRIC ACID.
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Plant growth regulators have an ability in regulating plant morphogenesis. These responses largely
depend upon the concentrations and ratio of auxin and cytokinin present in the medium. In many species,
shoot proliferation generally occur with the presence of cytokinin alone or the ratio of cytokinin to auxin
is high. Therefore, this study was carried out to evaluate the effect of 6-benzylaminopurine (BAP) and
indole-3-butyric acid (IBA) on irn vitro shoot proliferation of a tropical water lily Nymphaea lotus.

The axillary buds of N. lotus were surface sterilized with 70% of ethanol for 30 seconds, followed by
immersion in 0.1% of HgCl, (mercuric chloride) for 3 minutes and finally rinsed several times in sterile
distilled water. Explants were initially cultured on MS medium containing 1.0 mg/l BAP and 0.5 mg/
1IBA and after 4 weeks were subcultured to fresh medium of the same composition for further stabilization
of shoot growth and screening against endogenous contamination. Non-contaminated shoots which
were obtained were then placed on MS medium containing 100-mg/l myo-inositol, 3% sucrose, solidified
with 5.8 g/l agar Type 900 and supplemented with BAP (0, 1.0, 2.5, 5.0, and 10 mg/1) and IBA (0, 0.5,
and 1.0 mg/l) for initiating shoot proliferation.

Treatmant  Shoot  No. of Shook Shoot length {em)
{mg/l) _ proliferation {Meant SD) (Meant SD)

All treatmnents containing BAP either alone or in BAP 1BA (%)
combination with IBA as well as the control 0.0 00 100 5.37 +0.91 1.01+ 0.03
{without growth regulator) showed 100% response 10 00 100 7471076 1.0610.14
in shoot proliferation. The highest mean number 25 00 100 7.30+069 099004
of shoot formation (7.33%£1.01) and shoot 50 00 100 6.40+056 0751008
elongation (1.18%0.13) were obtained in MS 10.0 0.0 100 503057 0721008
medium supplemented with 2.5 mg/l BAP and 1.0 00 05 100 457174 0801006
mg/l IBA. BAP at 2.5 mg/] either alone or in 10 05 100 7.27+105 1.03:008
combination with 0.5 and 1.0 mg/l IBA were found 25 05 100 7.30+115 1.04:0.18
optimal for shoot formation in N. lotus. The 50 05 100 637+1.56 0921008
presence of high cytokinin concentration (10 mg/ 100 0.5 100 5834015 0.74:0.14
1 BAP) reduced the number of shoots produced 00 1.0 100 503+134  1.05:£0.10
and the shoots were also inferior in quality. In 10 10 100 683072  1.42+0.18
addition, the presence of auxin IBA {1.0 mg/1) 25 1.0 100 7.33x1.01 1181013
enhanced shoot elongation compared to the use of 50 10 100 667:148  1.08:0.16

. cytokinin alone. This preliminary study provides 100 10 100 610070 0851009
useful information on the influence of plant growth Table: Effect of plant growth regulators on shoot
regulators on in vitro shoot proliferation of a proliferation, number of shoots, and shoots
tropical water lily. elongation of N. lotus (The data were showed

after 5 weeks of culture).
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About half of the population in Bangladesh are women and 85% of them live in rural areas. Working
outside the house, unless otherwise necessary, is very unusual. Fishing by women is limited to their own
household ponds or waterbodies near the house in the monsoon season. Fish caught by women are
seldom sold and their fishing is onty for family consumption. The women from poor and female headed
households who are the primary bread earners are forced to work outside cultural norms as labourers in
garment industries in the urban areas, fish processing, brick breaking, earthwork for road construction,
road maintenance etc. Access to or confrol over natural resources by women is very limited or almost
none. :

This scenario is reversed in the case of a Community Based Fisheries Management site in Goakhola
Hatiara Beel. Goakhola Hatiara Beel is a privately owned seasonal beel (wetland) in the southern region
of Bangladesh. There is a sluice gate to control water during early momsoon. The five villages around the
beel are inhabited by 517 houscholds. All of them are Hindu. In Bangladesh traditional full time fishers
are largely Hindu and form a clearly defined community. The Hindu community in Goakhola-Hatiara
Beel are farmers, but they fish for income and for food in the rainy season when water covers the area
and farming activities remain low. Land belongs to the . Fish here are a free natural resource and no
landowner ever denies access of others for fishing in their ' 1 In the rainy season. Women here are an
exception with 90% of women fishing for household consu ptiSn. However, women realized that due
to absence of any management of fisheries, household fish catch as well as fish consumption and protein
intake decreased which caused malnutrition among the women and children. In that situation they formed
7 groups of 215 female members through the assistance of a local NGO which works only with women.
Under the guidance of that NGO, a 27-member Beel Management Committee (BMC) was formed. The
BMC comprises of 8 women representing the women’s groups and 17 men from all strata of the community
to resolve any conflict between farmers and fishers. The cashier of the BMC is a woman. President and
Secretary here cannot take decisions alone. Decisions are made through consensus of the whole BMC.

From 1997 the BMC has conserved over-wintering fish in some deep ditches (small sanctuaries) where
fishing is totally prohibited. Women guard these sanctuaries during daytime and their husbands guard at
night. They declared the early monsoon season closed for fishing. Harmful gear use is restricted. As a
result of these management actions some scarce species have been restored, total catches are about 40%
higher and catch per gear per day increased significantly over the first year. Household income from
fishing increased over previous years. Women and subsistence fishers are taking the lead in managing a
common capture fishery resource. The entire community follows the rules. Women now sell fish for
income and also started aquaculture for income and for dry season consumption with support from the
NGO, helping to reduce pressure on wild fish in the closed season.
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ZEBRAFISH FF1A AND SLOW MUSCLE DIFFERENTIATION
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Zebrafish Fushi tarasu factor la (NR5a2), is a zinc finger transcription factor and it belongs to the
vertebrate LRH/FTT subgroup. We found that the gene is differentially spliced resuiting in an active A
form and an inactive B form. From our iz situ hybridization it is known that zFF]a transcript is located
in the brain, spinal cord, mandibular arch, gut and developing somites of zobrafish embryo. In the sornites,
specifically, it is expressed in the adaxial cells,.which are the slow mwcle precursor. Sonic hedgehog
signaling has been shown to regulate slow muscle differentiation, and we found that the overexpression
of sonic hedgehog and protein kinase inhibitor (because PK1 induces sonic hedgehog signaling) induced
the expression and expansion of FF1a expressing cells. Forskolin treatment, which inhibits sonic hedgehog
signaling, seemed to down regulate FFla expression in zebrafish embryo. This was further confirrned
by protein kinase A injection, which is also an inhibitor of sonic hedgehog signating. The inactive B
form of FF1a, namely FF1ad, has already been shown to act as a dominant negative torrn of FFla.
Hence, overexpression of FF1a8, down regulated the expression of engrail protein in the muscle pioneer
cells which arise from slow mwch precursor cells. Theretore our. results suggest that zebrafish FF1a may
be involved in slow muscle development and be regulated by the sonic hedgehog pathway.
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Phthalate esters (PAEs) are widely used industrial chemicals, serving as important additives to impart
flexibility in polyvinylchloride (PVC) resins. Given its popularity, it is without doubts that significant
amount of PAEs are released into the environment during manufacturing process, and numerous
experiments have shown that the bioaccumulation of PAEs in the aquatic and terrestrial food chain. The
aim of this study was to investigate the effects of PAEs on cellular defense functions in giant freshwater
prawn (M. rosenbergif), including phagocytic activity and phenoloxidase (PO) activity, by means of in
vitro exposure experiments. Circulating phagocytic hemocytes are thought to be the primary factors of
cell-mediated immunity in crustaceans. Three types of hemocytes from Macrobrachium rosenbergii are
able to phagocytose foreign particles and lipopolysaccharide (LPS) significantly altered hemocytes
morphology by increasing pseudopodia stretching and hemocyte size and it also increased the phagocytic
activity. In the study, hemocytes were treated with eight PAEs in two concentrations (100 ppm and 50
ppm) separately. Two PAEs, di-(2-ethyl hexyl) phthalate (DEHP) and dicyclohexyl phthaiate (DCP),
were found to increase the percentages of both adhesive and phagocytic cells; at the same time, microscopy
showed that the two PAFEs altered morphology of cell nucleus and led to the presence of vacuoles in
cytosol of hemocytes. These effects were also detectable after hemocytes were treated with
lipopolysaccharid (LPS), which served as positive control. Through membrane phosphatidyserine staining
and analysis of DINA fragmentation, the results showed that hemocytes exposed to the two PAEs or LPS
for more than 10 min would die of apoptosis, which increases with increasing reatment time. In addition,
after hemocyte lysate suspernant was treated with PAESs, the PO activity was affected by at least three
PAEs, among which, dihexyl phthalate (DHP; 50 and100 ppm) and diphenyl phthalate {DRFP, 50 ppm)
could enhance the activity, where as DEHP (50 ppm) decreases it. According to these results, we suggest
that some PAEs as same as LPS may have a two-edge effect on the defense mechanism of prawn.

_________________ o a8
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COMPLIANCE BEHAVIOR OF FISHERS IN COMMUNITIES WITH DIFFERENT LEVELS
OF PARTICIPATION IN CO-MANAGEMENT PROCESSES

Indah Susilowati
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The study examines compliance behavior of fishers under different levels of co-management processes
(CMPs). One hundred and sixty five fishers from the Pemalang and Demak regencies in central fava,
Indonesia were interviewed to determine their levels of compliance with the zoning, gears and fishing
method regulations. Probit and Tobit models were used to model the compliance behavior. The results
show that 62% and 61% of the respondents in Pemalang and Demak routinely violate the fishing
regulations. The intensity of non-compliance is however lower for communities reporting higher levels
of participation in co-management processes. This provides some support for community based or co-
managed approaches potential for reducing non-compliance with fisheries regulations in the fisheries of
Indonesia.
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The requirements of juvenile prawn Marsupenaeus japonicus, 0.79 g in initial body weight, for essential
amino acids (EAA) were evaluated based on the daily increase of each EAA in the whole body when the
prawn was maintained on a diet with a high nutritive value (a casein-squid protein based diet). The
quantities of each EAA needed for growth and maintenance daily in the whole body are conceived to
correspond to the daily requirements of this prawn species for EAA. Therefore, these requirement values
of respective EAA should be supplied from the dietary proteins. To determine.these values, protein and
amino acids of the whole body of the prawn were quantified before and after feeding experiments, and
the contents of individual EAA in dietary protein was estimated based on the EAA profile of the whole
body protein of prawn. As a result, the contents of EAA in dietary proteins (%) needed to meet the
requirements of the prawn for EAA were assessed {o be: threonine (2.3), methionine (1.3), valine (2.4),
isoleucine (2.3), leucine (3.4), phenylalanine (2.6), lysine (3.2), histidine {1.1), arginine (2.9): and
tryptophan (0.6), respectively, when the prawn are fed on the 50% protein-diet, with 90% protein-
digestibility at the ration size of 2% ration size (% of body weight). :
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“Rung Sat” is a special name given to the mangrove forest in Can Gio district, 40 km from downtown Ho
Chi Minh City, designated in January 2000 for inclusion in the World Networlk of Biosphere Reserves
by UNESCO (Man and the Biosphere Programme). In our 320 acres of “Rung Sat” Ecologically
sustainable Aquaculture Mangrove Park (EAMP), we are carrying out a polycultural method, taking into
account the balance between three ecological levels (ground, water and air) as well as the biodiversity in
each ecosystem in order to rationally exploit natural resources for Human benefits with highest
productivity.

During 5 years of farming, we only have to buy Penaeus monodon (giant tiger shrimps) larvae and
Scylla serrate (mud crabs) fingerlings to stock. All of the other aguatic species come from the wild, we
have a wide range of species including crustaceans, moltuks and fishes. Owing to good water management
in and out, mangrove forest develops giving shelter to animals and birds, at the same time, organic
detritus, by keeping the latent alum from being sucked up on soil surface enriches water with zoo and
phyto-plankton. Wild animals come back, even amphibians like ranidac or reptiles such as lizards, almost
exterminated long ago, now reappear,

A happy event is that mangrove birds, who have stopped to rest, begin to nest in our park by hundred,
this means that the ecobalance in the Park is restored.

As for people’s material and moral welfare: We’ve given job to the mangrove dwellers who used to be
badly in need. - Forest guards have higher income. - Economical benefit of eco-aquaculture helps people
to improve their livelihood People’s cultural standard is enhanced by contact with sciences and technology:
all the farmers become aware of the necessity to protect the environment and they accumulate experiences
in environmental control and monitoring.

Naturally, everything has its side-effects and eco-aquaculture is not an exception: The quantity stocked
is severely attacked by predators in water, on the ground and in the air. The more dykes and sluice-gates
are numerous, the more easily loss occurs. Technology, Security and Order Management is very diffeult
in the Mangrove because it’s a remote area where people’s standard is usually low.
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CHLOROPHTHALMIDAE COLLECTED FROM 250-750m DEPTH ALONG THE EEZ OF
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This paper deals very briefly on the food and feeding habits and reproductive biology of fishes belonging
to the family Chiorophthalmidae. The studies were based exclusively on the specimens procured from
the trawling operations onboard FORV Sager Sampada. Trawling operations was done with seasonal
periodicities all along the continental slope of the west coast of India at depths ranging from 250-750m
--and covering a large expanse of area between let 7° N to 20°N. Chlorophthalmus punctatus (Gilchrist,
1904); Chlorophthalmus maculates (Lowe, 1836), C. bicornis (Norman, 1939) were the three species of
this family identified from the Indian waters.

The food and feeding habits of all these species were studied following standard methods. The percentage
of volume and occurrence of each food item was found separately to determine the importance and
abundance of various food items in the diet of these fishes. All the specimens studied in tbe above
species were carnivorous chicfly feeding on crustaceans and squids. Of the fish diet, myctophids
predominated and deep sea prawns comprises me crustacean diet. However squids were conspicuously
absent from the gut of juvenile fishes.

Maturanon was. found to be a continuous process resulting in the occurrence of mature fishes in all
trawling operations. These fishes are believed to be multiple spawners and truly spent fishes were scarcely
found and difficult to identify. The ovaries of such lushes, though superficially resemble the normal
stages I1I to IV differ from eacb other in macroscopic appearance as well as microscopic to some extent.
There was also varied difference in the appearance of the mature ova within species with respect to
vitelline, pre vitelline space, yolk content etc. However another conflicting feature exhibited by these
fishes of this family was hermaphroditism, hence the exact sex ratio couldn’t be determined. However

segregation of sexes in the fish shoals captured was noticed with females predominating in most of the
catches.
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EFFECT OF BOFFOM TRAWLING ON THE PHYSIOCHEMICAL PARAMETERS ALONG
THE COASTAL WATERS OF KERATA (S. INDIA)
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Bottom trawling is a widely employed fishing method in the inshore waters of Kerala for almost 10
months of the year. The effect of bottom trawling on the hydrographic parameters of the sea bottom was
studied during July 2000 to June 2001 along Cochin Munumbam area. (Long.76°10' 94" to75° 56’00
and lat, 9°58' to 10°10"), southwest coast of India at depth ranging from 0-50m. Trawling operations
were carried out at different depth zones such as 0-10,10-20,20-30,30-40 and 40-50m using a commercial
trawler of ske 30-40 QAL.. Parameters of the seawater sucb as temperature, salinity, dissolved oxygen
turbidity and P¥ was determined following standard methods, before and after trawling in the selected
depths. Bottom waters collected after trawling showed wide changes in turbidity, dissolved oxygen and
nutrients when compared to the water samples collected before the trawling operation. Both turbidity
and Nutrients showed an increase, in contrast dissolved oxygen decreased in the bottom waters
immediately after trawling operations and this could be attributed to the churning action of the trawl nets
on me sea bottom. Maximum turbidity of 26NTU was observed during December month in the samples
collected after trawling and in the case of nitrates and pbosphates maximum values of 2.21 and 7.3 micro
moles per litre respectively was noticed in the month of February in the samples collected after trawling.
In the case of dissolved oxygen maximum value of 12.5 ml per litre was obtained in the month of
February in the samples collected before trawling. Significant changes could be observed in temperature,
salinity and P¥ of the seawater due to trawling. Changes in Organic carbon and Organic matter of the
bottom sediments due fo the impact of trawling operation have been studied. Both organic matter and
organic carbon were found decreased in the sediment samples collected after trawling operations.
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About half of the total fish production in Bangladesh comes from inland capture fisheries. Beels, shallow
seasonal or permanent lakes in the floodplains that cover over half of the country, are a major component
of these fisheries. In the dry season water and fish are restricted to the deeper parts of the beels, but in the
monsoon the water extends to cover large areas of crop land and fish move into these areas to reproduce.
Some beels then connect to other beels and rivers while others remain isolated. This paper reports the
impacts of the Community Based Fisheries Management (CBFM)} project (1996-2000) which is one of
several similar projects.

Households fishing for an income in these beels have been organized into groups by NGOs and are
represented in a management cormittee that then takes decisions on how to conserve or enhance fish,
There could be impacts on: institutions and enhanced social capital of the community, the beel
environment, fish populations and catches, and household livelihoods. Impacts are mixed but overall
positive. In closed beels the participants take NGO credit to pay the government lease and to buy carp
fingerlings each year, they enforce a closed season after stocking, and then share fishing effort and the
profits from fishing. In open beels the commamities have established sanctuaries as dry season or year-
round refuges for fish and observe a closed season when fish are breeding. Data from four closed beels
and two open beels indicate increased participation, accountability and transparency through regular
meetings, elections of officers and record keeping; and the management committees have been able to
agree on actions. The only environmental changes have been limited in closed beels to simple fencing of
any connecting channels.

Catches in the beels studied vary considerably between years and beels. In two stocked beels with
records kept by the fisher cooperatives before CBFM and then after CBFM, production of stocked carps
per ha on average doubled with little change in natural fish catches. But production fluctuated because of
internal disputes among fishers, variations in stocking, and external factors such as loss of fish in floods.
In two beels where local fish sanctuaries and closed seasons were established monitoring of catches in
the field and by household indicate increased catch per household and an overall increase in catch of
40% in one site and around 100% in the other site over three years. There were no clear differences in
species diversity. Most fish caught are small species, but catches of higher value catfish were enhanced
by conservation measures. Household incomes increased both from fishing and from additional incomes
through NGOs support to compensate for the closed seasons. Ultimately fish consumption might be
expected to increase, Fish consumption over three years increased significantly in one open beel for both
professional and subsistence fishers, but fell in one closed beel despite an increase in production. Small
fish are consumed locally but carps grown in closed beels are sold and the income used by participants
for other foods.



244

NGO INITIATIVES AND CO-MANAGEMENT LESSONS AND NEW DIRECTIONS- A
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About haif of the total fish production in Bangladesh comes from inland capture fisheries. Beels, shallow
seasonal or permanent lakes in the floodplains that cover over half of the country, are a major component
of these fisheries. In the dry season water and fish are restricted to the deeper parts of the beels, but in the
monsoon the water extends to cover large areas of cropland and fish move into these areas o reproduce.
Some beels then connect to other beels and rivers while others remain isolated. This paper reports the
impacts of the Community Based Fisheries Management (CBFM) project (1996-2000) which is one of
several similar projects.

Households fishing for an income in these beels have been organized into groups by NGOs and are
represented in a management committee that then takes decisions on how to conserve or enhance fish.
There could be impacts on: institutions and enhanced social capital of the community, the beel
environment, fish populations and catches, and household livelihoods. Impacts are mixed but overall
positive. In closed beels the participants take NGO credit to pay the government lease and to buy carp
fingerlings each year, they enforce a closed season after stocking, and then share fishing effort and the
profits from fishing. In open beels the communities have established sanctuaries as dry season or year-
round refuges for fish and observe a closed season when fish are breeding. Data from four closed beels
and two open beels indicate increased participation, accountability and transparency through regular
meetings, elections of officers and record keeping; and the management committees have been able to
agree on actions. The only environmental changes have been limited in closed beels to simple fencing of
any connecting channels. ‘ ‘

Catches in the beels studied vary considerably between years and beels. In two stocked beels with
records kept by the fisher cooperatives before CBEM and then after CBEM, production of stocked carps
per ha on average doubled with little change in natural fish catches. But production fluctuated because of
internal disputes among fishers, variations in stocking, and external factors such as loss of fish in floods.
In two beels where local fish sanctuaries and closed seasons were established monitoring of catches in
the field and by household indicate increased catch per household and an overall increase in catch of
40% in one site and around 100% in the other site over three years. There were no clear differences in
species diversity. Most fish caught are small species, but catches of higher value catfish were enhanced
by conservation measures. Househeld incomes increased both from fishing and from additional incomes
through NGOs support to compensate for the closed seasons. Ultimately fish consumption might be
expected to increase. Fish consumption over three years increased significantly in one open beel for both
professional and subsistence fishers, but fell in one closed beel despite an increase in production. Small
fish are consumed locally but carps grown in closed beels are sold and the income used by participants
for other foods,
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Flexibility and adaptiveness to change are necessary elements in any management set up or systems of
interaction and dialogue between governments, public institutions and user groups - whether small scale
rural based or large scale urban-based groups. Given increased population, overlapping and conflicting
uses of resources and space such a dialogue and interaction is imperative to sustainability - especially in
the allocation of rights and the management of living aquatic resources. As such, one fundamental issue
that needs to be assessed is the nature of such a dialogue and co-operative arrangements needed at given
times. Qught it be instructive, consultative, co-operative, advisory, or informative - or even restrictive?
It is necessary to determine the manner in which the villagers, the private sector or the fisheries or
resource utilisation mechanisms as such function at a specific time in order to estimate the type and level
of intervention that would be required - and by whom - to work towatds long term sustainability in
targeted areas and sectors. ‘

The review of different cases indicates that analyses along such a spectrum can be applied and the nature
and status of present user - government dialogue (whether into large or small scale operations) would be
the entry point for interventions to facilitate processes in beneficial directions. Whom to benefit needs to
be defined as part of the process as well as how to financially sustain the interaction over time (taxes,
subsidies, loans, etc.)

As results of interventions in a specific situation (with regards to, groups of users, villagers, certain area,
or with regards to a sector as a whole) are being seen, either positive or negative, the level and intensity
of the dialogue will change in either direction - becoming more or less restrictive, etc. In a stable case
with few problems, a relatively low govermment profile is needed while the contrary would be the case
in a sitnation with many problems and more or less obvious conflicts.

The work in accordance with this format of development of suitable dialogue and levels of interaction
and intervention there is also a need to have a fairly well structured system with regards to legal and
institutional arrangements in place. This now not really the case in Southeast Asia and a series of coastal
case studies and project preparation workshops conducted by ICLARM in the Mekong River Region
indicated some serious shortcomings in legal and institutional arrangements.
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Growth, survival and production of mixed sex mud crab Scylla olivacea (Herbst) in brackishwater ponds
were evaluated. The eifects of diet (fish bycatch or mixed diet of 75% brown mussel flesh and 25%
cooked cracked corn) and harvesting regime (bimonthly partial harvesting or single terminal harvesting)
were determined in a replicated factorial experiment. The crabs were stocked at 0.6 m™. Duration of the
experiment was 118 days. There was no significant interaction between the diet and harvesting regime
treatments. Regardless of diet, the survival rate and net production of mud crabs were significantly
higher. when crabs were subjected to bimonthly partial harvesting than at single terminal harvest. This
treatment also yielded higher mean final body weight and weight gain, lower specific growth rate and a
more efficient apparent feed conversion ratio than at single terminal harvest but differences between
means were not significant. Comparative cost-refurn analysis showed that bimonthly partial harvesting
and mixed diet treatments attained higher net return and return on investment, and lower cost of production
than those of their counterpart treatments. Partial harvesting analysis showed that bigger profits can be
earned by using a bimonthly partial harvesting and a mixed diet of 75% fresh or fresh-frozen brown
mussel flesh and 25% cooked cracked com.
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The project Management of Reservoir Fisheries has operated in the central highlands of Viet Nam for
about five years. Activities are concentrated in Daklak province, which has about 7000 ha of reservoirs
and lakes. This figure will continue to grow in coming years.

Most reservoirs are of small to medium size (<500ha at the moment). Many are stocked. Fisheries
follow one of three existing management systems: open access, contracts, and co-operative.

Reservoir fisheries management under contracts and co-operative systems tend to have high yield, and
income is relatively high in comparison to other parts of Viet Nam, mainly because of stocking. Open
access fishing is more usual in most unstocked resetvoirs and lakes. Production from these water bodies
is mainly based on natural species and tends to be considerably lower, with declining returns for fishers.

At the moment, contracts and co-operatives seem to run well in most stocked reservoirs. The limitation
of these methods is unequal benefit-sharing among users as well as limited numbers of fishers. Co-
management would ensure the sustainability of the fishery resource by involving all stakeholders,
especially the fishing communities.

What kind of management system can be applied for open access reservoirs and adjusted for managed
reservoirs? The absence of an established management system in most unstocked reservoirs in the Central
Highlands provides an opportunity to test, compare and develop co-management. Introducing co-
management to reservoirs which already have a well-established management system will require a
different approach, Nevertheless, the process of adapting a new method of management has faced many
constraints. Preliminary lessons and reviews learned by project are discussed.
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THE ROLE OF THE HYPOTHALAMIC 5-HT, GABA, and NMDA SYSTEMS INlTHE
BEHAVIORAL THERMOREGULATION OF THE PRESPAWNING FEMALE TILAPIA
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The role of hypothalamic neurotransmitter systems in the behavioral thermoregulation was investigated
in the prespawning female tilapia, Oreochromis mossambicus. Intrahypothalamic microinjection of
tilapia with serotonin (5-HT, 3pl of 1.0x10*M) resulted in an increase in the preferred temperature. This
effect is mimicked by the 5-HT, . agonist, N-3-trifluoromethylphenyl piperazine, Intrahypothalamic
microinjection of tilapia with 1.0x10% M of y-aminobutyric acid (GABA), resulted in a significant increase
of the preferred temperature. This effect is mimicked by an agonist of GABA ,, muscimol. Conversely,
a low dose of GABA (1x10* M) resulted in a significant decrease, Intrahypothalamic microinjection
with N-methyl-D-aspartate (NMDA) or a NMDA receptor blocker, MK-801 significantly decreased the
preferred temperature. These results indicate that the prespawning fernale exhibits a biphasic relationship
between GABA dose and selected temperature. A high dose induces the warmer water selection, by
contrast, a low dose induces the cooler water selection. Whereas, both 5-HT and NMDA have an effect
to induce a warmer water sclection. The hypothalamic GABA, 5-HT, , and NMDA receptors could be
play a role in the warmer water selection in the prespawning female tilapia.
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Pure tilapias Oreochromis niloticus INN), O. aureus (AA), and O. mossambicus (MM}, and 4 intergenetic
hybrids (NA, AN, NM, and MN} were reared in 7-outdoor 2X3X0.5-m® concrete pools at 2 consecutive
stages, fry to subadult (stage I) and subadult to adult (stage IT) at initial stocking density of 200 individuals
per pool and for 446 days and 305 days, respectively. Comparisons in 4 parameters: individual final
weight (FW), daily growth rate (GR), food conversion rate (FCR), and survival rate (SR) were made
among those 7 tilapias, NA being either the best or second best in all 4 parameters for both stages were
attributed to its being monosex male; homogeneous in size distribution and concomitantly in food uptake
and less energy expenditure in testis rather than ovary development. Since reaching sex maturity sooner,
MM had the poorest FW, GR, and FCR for both stages and AA had the second poorest FW, GR, and
FCR for stage IT. Lowest SR in NN juvenile at stage [ was due to a accidental loss, however, lowest
density resulted in its best GR. Fast GR of NN continued at stage Il even with high SR.

Rearing perfbrmance of 3 pure and 4 hybrid tilapias.

Fry to subaduft $x% ___ Subadulttoadult
LW, FW. G.R. FCR SR LW, FW. G.R. FCR S.R
Lfgy gy (giday) 0 (%) o) (g) (gldayy (%)

020 241 054 166 68 AxA 241 630 127 283 83
205 270 060 132 89 NxA 270 806 176 149 91
020 253 057 146 80 AxN 253 742 160 191 81
065 292 065 149 54 NxN 292 823 174 247 92
050 229 051 163 79 NxM 229 671 145 234 67
250 216 048 168 86 MxN 216 520 - 100 270 94
112 185 041 215 69 MxM 185 422 078 478 74
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CULTURE AND ECONOMICS OF WILD GROUPER (Epinephelus Coioides) USING THREE
FEED TYPES IN PONDS :
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The performance of wild E. coioides juveniles was compared by feeding with live tilapia juveniles, fish-
by-catch, and formulated diet for five months in grow-out ponds. To minimize cannibalism, the groupers
were graded into small (BW =24.9 +7.3 g), medium (45.8 £ 5.7 g), and large (84.1 +30.0 g) size
groups as block in a Randomized Complete Block Design (RCBD) and reared in nine-350 m? ponds. To
supply the tilapia juveniles, adult tilapia were grown two months prior to stocking of grouper at a rafe of
15 tilapia per grouper. Grouper fed by-catch were significantly higher (P < (0.01) than the other treatments
in terms of total length and production. The quality of by-catch could be gleaned by its efficient feed
conversion ratio (FCR) of 1.0 (dry basis), better than the formulated diet that had an FCR of 2.8. Using
by-catch, 47% of the harvest weighed =400 g and only 14% was classified <200 g. The cost of juvenile
grouper and feeds represented 88-89% of the total investment in all treatments. Economic sensitivity
analysis showed that a combination of improvement in factors such as price of grouper juveniles, higher
yield, and better FCR would result in higher return-on- investment (ROI) for all treatments. When cost
and returns were considered, feeding juveniles with by-catch was more profitable because it resulted in
net income of Php 361,623/ha/year, an ROI of 155%, and a payback period of 0.4 year. The results
clearly show that these economic indicators appear to be attractive, thus making grouper pond culture
using by-catch a viable industry. More research efforts should, however, be directed towards developing
a cost-effective formulated diet for the grow-out culture of E. coioides.
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The Gulf of Thailand is considered to be one of the most important fishing areas of the world with a high
level of primary production and abundant fisheries resources. Among the fisheries resources in the Gulf
of Thailand, smali pelagics are considered as very important fish resources. Catch fluctuation of each
small pelagic is caused by various factors, which may be difficult to determine. However, catch trends
can be considered as an important baseline data that describe of major species in harvest a particular
year.

This study analysed the status of major species based on Annual Catch data. In this study, 19 species
groups were considered and annual catch data collected from SEAFDEC Fishery Statistical Bulletins
from 1976 to 1996. Two analytical methods such as correlation analysis and principal component analysis
were used for clarifying the status of target species in the Gulf of Thailand. The correlation analysis
showed the relationship among other sub-areas in the South China Sea Area on the basis of catch
composition by vear. The principal component analysis indicated that alternation of major catches were
observed at two or four years while some species groups were found to be stable over the periods in the
Gulf of Thailand. L
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The patterns of growth of fish vary through time, depending on age and size. In aquatic communities,
changes in environmental factors (e.g., temperature, light, depth, and water velocity) primarily affect
food availability and influence growth, Temperature has manifold effects on the physiology and habitat
choice of fish, and is one of the most important environmental factors affecting fish growth.

Fish used in the study were obtained from the commercial hatchery farm in Penghu areas. Each fish was
weighed and randomly assigned to cages. Fish were fed to satiation twice each day on comumercial fish
food. Surface water temperature was measured daily with a thermometer to 0.1°C. Specific growth rate
(G) was calculated for the study period: G=(log W,-log W )/(1,-t), where W,=wet weight at t, days and
W =wet weight at day t,.

We found that growth rates of cobia varied considerably with water temperature. The values of growth
rates were highest between 28° and 32°C and then decreased below 20°C. A correlation between water
temperature and growth rates of cobia showed that increased temperature increased the amount of food
required for maintenance, and increased the amount of food eaten by the fish. Pearson correlation
coefficients of 0.70 implied that half of the growth rate variation was from temperature variation.

It is apparent from our study that the relationship between water temperature and growth rates may
provide a way of estimating cobia growth under different water temperature fed on maximum ration
through a period of time. We concluded that water temperature influences cobia growth rates in its
variant environment,
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Periphyton grown on substrates in ponds can be utilized for fish production. In experiments in Bangladesh
and India, various combinations of fish species, substrate types and densities, and pond inputs were
investigated. A simple dynarmic simulation model was constructed with data from the experiments, with
the objective to (1) explain fish production based on periphyton productivity; (2) assess the effects of

fish grazing on total periphyton production.
1-
: area {m?
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parameterized with data from a controlled @ ___:- i"{"‘“erﬂf’“’
nformatjon flow

experiment with rohu (Labeo rohita) in earthen
fishponds (pond size 75 m?, substrate surface area 75 m?, fish stocking density 1 mr?, initial individual
fish weight 10 g). First, periphyton biomass was simulated without fish grazing. Then, simulation with
fish grazing was done to evaluate the effects of grazing on periphyton productivity and fish production.
Effect of grazing on periphyten density and preduction
Simulation results showed that
cumulative periphyton production
increased from 2025 gin 120 d
without grazing to 11864 g with a
stocking density of 1 fish m2.
Simulated fish production wag
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production due to periphyton
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It was concluded that grazing by fish has a strong positive effect on cumulative periphyton production
by reducing periphyton density. The difference between simulated and measured fish production may be
explained by stimulatory effects of periphyton on other food sources in the pond, not accounted for in
the model. Fish production could be explained by periphyton productivity, but more effort shouid be
devoted to measuring periphyton productivity and conversion rates of periphyton into fish before this
model can be improved.

253



254

OPTIMIZATION OF NUTRIENT DYNAMICS AND FISH FOR INTEGRATED
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This poster presents a collaborative research program that aims to quantify and optimize changes in
nutrient dynamics in infegrated agriculture-aquaculture systems after introducing selected fish breeds.
While there is a need for higher farm productivity and intensification, depletion of soil nutrients and
environmental degradation are major concerns. Farms which integrate crop and animal production may
increase productivity without negative impacts on the environment. Fishponds and selected breeds of
fish can play an important role in the nutrient management of such farms. However, farm environments-
vary from low to high input systems. It is unclear how selection for improved breeds affects the nutrient
management in these farms.

One part of the program i done in collaboration with Can Tho Figure 1. Environmental sensitivity

University in the Mekong Delta, Vietnam. Here, existing high

and low external input integrated farm systems will be g Jor
identified. Selected systems will be analyzed by Participatory -E gl - " ter
Rural Appraisal (PRA) to identify problems and opportunities. 3 . - -

The impact of IAA systems on livelihood strategies and nutrient = ‘53 .

balances will be quantified by input-output analyses. g crt " . - ::;ngri:;
Environmental decision support methodologies are employed

to assess the environmental impact of the evolving systems. o o
Appropriate sustainability indicators will then be identified, Nutrient related paramelers

valued and aggregated.-

Another part of the program is done in collaboration with the ICLARM Regional Center for Africa and
West Asia, Abbagsa, Egypt, New tilapia breeds, based on original strains from Egypt, will be selected
and tested in high and low input environments. The environmental sensitivity of selected breeds will be
investigated (Figure 1). Metabolic studies will elucidate the physiological differences between original
and selected breeds. At the same timie, the effects of new breeds on the nutrient dynamics of ponds will
be investigated. High and low input systems will be quantified by analyzing the nutrient dynamics of
ponds and their direct swrroundings. Different scenarios will be evaluated for optimal matching of the
pond with the terrestrial part of the farm system while avoiding negative environmental effects.

Figure 2. Research for devetopment of [AA-systems . . . .
o P Y Models are important tools in this research. A selection

Modelijng Experiments model, a fish growth model, and a pond nitrogen
Farm model - maodel, are currently being developed at Wageningen
[ ooy eemn ‘__,@ University. These models will be used for selection,
+ Effects on krolhonde . . .
+ Emiorenanial rgact ] and for analysis of the impact of selection on fish and
Pond model Improved breads fishponds (Figure 2). Ecopath and NUTMON will be
+ Define high and low svironmsnts

used to model nutrient dynamics at the farm system

R e + > Pond studies . :
~ Optons o negratice —— level and to characterize farm systems based on their
Fish model » etabofic st nutrient management. We will also explore the
B apeenin possibilities of using these models for the definition
+ Efiecte on pond dynamics .

tmpraved breeds of breeding goals.

Definiion of broeding godls

>{ Selection experiments J

The results of the program will indicate the need for
selection of fish in different environments. The project will contribute to the development of improved
Nile tilapia breeds for the African contintent. 1t will also make recomrnendations for improved management
of integrated agriculture-aquaculture systems.
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STATUS OF THE MEKONG Pangasianodon Hypophthalmus RESOURCES WITH SPECIAL
REFERENCE TO THE STOCK SHARED BETWEEN CAMBODIA AND VIET NAM.
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The information available on the state of fishery exploitation of the Pangasianodon hypophthalmits
population in Cambodia and Viet Nam is examined. Although the wild stock is generally believed to be
declining, no pertinent evidence came to light. However, this may be the result of Yimited studies having
been carried out so far. In fact, exploitation is intense from the fry stage onward to spawning. Fry
collection is driven by the aquaculture demand, even though induced spawning in captivity is successful.
Therefore, management interventions for the protection of the species are considered to be necessary
and have been recommended.

OBSERVATIONS ON THE DISTRIBUTION, BIOLOGY AND LENGTH-WEIGHT
RELATIONSHIP OF DEEP SEA FISH Psenopsis cyanea (FAMILY: CENTROLOPHIDAE) IN
THE DEPTH 250-760M ALONG THE EEZ OF INDIA

Venu S.and B.Madhusoodana Kurup

School of Industrial Fisheries,

Cochin University of Science & Technology
Fine Arts Avenue

Cochin 682 016, India

madhukurup @hotmail.com

This study was conducted based on the observations made onboard FORV Sager Sampada along the
West coast of India during the cruises 183 and 189, The spatial and bathymetric distribution and abundance,
biology and length-weight relationship: of the species is discussed. The F. cyanea showed more abundance
in the central west coast of India than the southern and northern region. The bathymetrical distribution
showed the abundance in the 201-300m and 301-400m depth zones compared to the deptn zones above
400m. 50% of the female fishes were found to be in the mature condition in the monsoon season., While
immature fishes constituted more in the catches in the post monsoon season. Gut content analysis of the
fishes showed the dominance of empty stomachs in both the cruises. The prawns were found to be the
principal food item in the stomachs of P. cyanea followed by fishes. The length-weight relationship
showed is in accordance with cube law with a value 2% and b value 3.03023.
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PACIFIC ISLAND COUNTRIES WOMEN EMPOWERMENT IN FISHERIES
DEVELOPMENT ‘ '

Jese Verebalavu-Faletoese*, Aliti Vunisea, Wana Sivol and Peter Faletoese

Marine Studies
University of South Pacific
Suva, Fiji

In the Pacific Island Countries (PICs) women have been playing a great role in the development of
fisheries. During the last two decades women in PICs have demonstrated that their role is not only
limited within the ambit of their different culture and tradition. The changes due to the demand of the
market economy have moulded the role of PICs women in fisheries towards a money generating activity.
Although it varies among the island countries in the region, generally women in PICs women are rapidly
becoming income earners for their families through fisheries development.

On a competitive and sustainable development level PICs women require a lot of empowerment so that
their contribution in fisheries development can be greatly valued nationally and internationally.
Undoubtedly, they possess a wealth of fisheries knowledge which can be enhancement fo assist in the
development of fisheries in the different island countries. Fisheries development projects particularly
focusing on the development of women have been undertaken in some PICs such as the Fiji Islands to
encourage and enhance the participation of women in the sustainable development of fisheries.

Wil the assistance of the International Ocean Institute (IOI) and the Marine Studies Programme at The
University of the South Pacific (USP) two major women in fisheries development projects {(inangrove
planting and marine protected area) has proven successful both at institution and community levels, The
project is evident of women’s positive role in the competitive and sustainable development of fisheries.
It also signifies the importance of utilising an integrated coastal management approach involving
institutions such as the USP and I0L, government fisheries officers, and coastal stakeholders.



MICROCREDIT AND WOMEN IN FISHING COMMUNITIES : A CASE STUDY FROM THE
PHILIPPINES

Lolita V. Villareal
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Microcredit programs for women are widely regarded as an effective way of financing micro-enterprises
and improving incomes. Studies of women-specific credit programs have generally found positive
economic and social benefits. The multiple roles of women, however, require special attention, parficularly
in the design of programs that would cater not only to their credit needs but also to other aspects of their
development and welfare.

Tn 1990 local government units, funded by the United Nations Fund for Population Activities (UNFPA)
and executed by the Food and Agriculture Organization (FAQ), implemented a project targeting women
in fishing communities in two provinces in the Philippines. Entitled “Improving the Status of
Disadvantaged Women in Small-Scale Fishing Communities of Capiz and Pangasinan,” the project was
considered a pilot initiative because of the integrated nature of project inputs, i.¢., it introduced and
provided both social and economic development inputs to and through organized women’s groups. It
was also the first project in the sector that addressed both women’s family planning and economic needs.
The project ran for five years.

This paper presents a case study of the project, particularly focusing on the credit comnponent and its
impact on women’s livelihoods and consequently the benefits to her personal development and that of
her household. The case study makes use of both secondary and primary data. It summarizes the results
of previous impact evaluations and presents an update on the credit and livelihood component in one
province that has continued the credit program seven years after the project was officially completed.
The objective is to draw lessons and insights that could provide guidelines for project sustainability and
possibly replicability. Special attention is also given to the role of women in coastal resource management
in recognition of the endangered nature of fishery resources in the country.

Implementation of an integrated project is complex and underscored the following important lessons:
micro-enterprises and credit as entry points in improving women’s incomes; the role of development
banks in linking women to formal financial institutions and the crucial role of field workers and credit in
sustaining women’s groups’ growth and development.
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EMERGING RESEARCH ISSUES IN COMMUNITY BASED FISHERIES AND COASTAL
RESOURCE MANAGEMENT

K.Kuperan Viswanathan and Mahfuzuddin Ahmed
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10670 Penang Malaysia
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The experience from undertaking or implementing fisheries and coastal resource co-management over
the past twenty years in Asia and Southeast Asia point toward some important problems that need research
attention. These issues are 1) the existence of wide differences in sustaining community based institutions
2) the problems of ensuring effective empowerment to the level of the fishers 3) difficulties in handling
Jocal community needs and larger ecosystem management needs, an issue of scale of management of
fisheries and coastal resources by local communities 4) Weakening of central authorities and the emergence
of global agreements and standards for fishing and fish products. 5) Problems in achieving simultaneously
the socioeconomic and ecological objectives in community based management programs and 6)
Difficulties in integrating fishers knowledge into resource management. Each of these issues require
careful examination to ensure successful and effective management results from community management
efforts for realizing sustainable fishing communities and ecosystems.

WOMEN FISHING PARTICIPATION IN FLJI
Aliti Vunisea*, Jese Verebalavu-Faletoese, Wana Sivoi, and Peter Faletoese

Convener/ Women in Fisheries Network
Geography Department,

University of the South Pacific

Suva, Hiji

The participation of women in the Fisheries sector has not, until recently, began to be gradually recognized
in the South Pacific region. This recognition has meant the acknowledgment of women’s participation in
the fisheries sector, There is, however, still a lack of the incorporation of the numerous fisheries activities
women engage in, into mainstream fisheries development. Women fishers have in the past decades
vigorously participated in fishing activities at all levels. At the village level fishing has evolved from a
basically subsistence form of participation to a more semi-subsistence mode where women are increasingly
participating in selling of marine products at the local municipal markets. In the artisanal sector women
have broken down barriers and are increasingly accompanying men on diving and other fishing expeditions
outside the immediate inshore area. Women are also actively participating in the industrial sector although
this is only at a very minimal scale. What has become obvious is women s use of their skills and knowledge
in the fisheries sector to exploit niches and to find income generating opportunities to help finance their
families needs. Also prevelant is women’s more vocal participation in decisions relating to their welfare
as fishers. More important in all these is the inclusion of women at all stages of planning, implementation,
monitoring and assessing of marine resource conservation initiatives. Women’s inclusion not only allows
for the inclusion of all community sectors but brings to the fore a wealth of knowledge which had
previously being undermined and under-utilise.



TO DEVELOP AN APPROPRIATE CARP POLYCULTURE TECHNOLOGY WITH SMALL
INDIGENOUS SPECIES MOLA (Amblypharyngodon mola) FOR RURAL BANGLADESH

N. C. Roy, M. A. Wahab*, M, A. Alim and 5. H. Thilsted

Department of Fisheries Management
Bangladesh Agricultural Untversity
Mymensingh-2202, Bangladesh

A fish polyculture trial with different combinations of large Indian major and Chinese carps with small
indigenous fish species mola (Amblypharyngodon mola) was carried out in the farmers’ pond at Boilor-
Dhanikhola village under Mymensingh district, Bangladesh. The main objective was to develop a
sustainable mola-carp polyculture technology for increased fish production as well as improved nutritional
status of rural households through increased consumption of small fish. Secondary objective was to
assess the nature and extent of interspecies cotnpetition and synergy among carps and mola,

The highest fish production (2,712 kg/ha) was obtained in 5 species of carps with rohu (Zabeo rohita),
catla (Catla catla), mrigal (Cirrhinus mrigala), grass carp {Ctenopharyngodon idella) and silver carp
(Hypophtalmicthys molitrix) along with mola in which mola contributed 0.9% (23 kg/ha) to total
production. The next higher production (2,642 kg/ha) was obtained in 4 species of carps rohu, catla,
mrigal, grass carp with mola, when mola contributed 2% (52 kg/ha). Mola production was relatively
high in this combination, however, production of catla was reduced. All treatments having silver carp
had lower, but similar production irrespective of presence or absence of mola or grass carp. Mola competed
for food with siiver carp and reduced the growth of catla. It exerted neutral reactions towards rohu and
mrigal.

From nutritional point of view, 5 species carp polyculture with mola may be better as it has ensured
higher production of nutritionally rich mola. The large carp polyculture along with mola may be considered
as a viable proposition of rural aquaculture technology for Bangladesh in terms of nutritional and socio-
economic benefits of the rural households.

Table. Growth, survival and production of fish under six treatments

Fish species  Av. initial wt.{g) Aw. final wt.(g} Survival (%) Production (kg/ha/8m)
Sp. Wise Total £ SE
Rohu 14 231 89 649.7
Catla 15 259 75 343.0 2,521.5+ 327.3
Mrigai 3o 275 84 - 7324
S. carp 32 510 ag 790.5
Rohu 14 239 77 628.5
Catla 15 225 as 336.4 2,586.2+ 61.5
Mrigal 30 289 79 78a.2
8. carp 32 501 91 783.9
Mola 1.5 49,3
Rohu 14 235 a5 6202
Catla 15 388 a3 986.1 2,445.6+ 107.5
Mrigal 30 252 74 6376
G. carp 13 459 81 182.7
Rohu 14 274 83 744.2
Catla 15 354 a5 9171 2,641.8+215.2
Mrigal 30 261 8Q 706.5
G. carp 13 541 81 222.3
Moia 1.5 51.8
Rohu 14 262 77 708.1
Catla 15 261 89 346.0 2,578.5+£102.4
Mrigat a0 288 79 761.3 . -
S. carp 32 440 &1 590.2
G. carp 13 410 83 172.9
Rohu 14 265 L] 755.1
Catla 15 246 85 311.4 2,711.9x 218.4
Mrigal 30 274 84 745.0
8. carp 32 486 91 659.9

G. carp 13 517 84 217.0
Moia 1.5 23.5
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DETECTION OF Flavobacterium psychrophilum IN AYU Plecoglossus altivelis BY POLYMERASE
CHAIN REACTION AND IN SITU HIBRIDIZATION

H. Wakabayashi*, S. Izumi, and H. Liu

Graduate School of Agricultural and Life Sciences
University of Tokyo

Yayoi 1-1-1, Bunkyo-kun

Tokyo 113-8657, Japan
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Background: Qutbreaks of bacterial coldwater disease (BCWD) have been causing mass mortalifies
among ayu not only in farms but also natural waters. 'We developed a polymerase chain reaction (PCR)-
and an in situ hybridization (ISH) techniques using oligonucleotide probes targeting 168 ribosomal
DNA to detect Flavobacterium psychrophilum, the causative agent of BCWD,

Materials and Methods: (1) Samples of juvenile ayu were collected in the Lake Biwa in spring of 1995
and 1996 in cooperation with the Shiga Prefecture Fisheries Experimental Station (SPFES). For live
samples, the aseptically dissected kidney tissues were homogenized and immediately assayed for the
presence of £ psychrophilum by cultivation and indirect fluorescent antibody technique (IFAT). The
rest of the homogenates were stored at —80°C until used for PCR.

(2) Juvenile ayu caught in the'Lake Biwa in spring of 2000 were kept in aquaria at the SPFES. A total of
49 diseased ayu (2.7-4.9 g) were collected from four of the aquaria when BCWD were occurred there.
The fish were fixed in neutral buffered formalin (NBF). The paraffin-embedded tissue sections were
examined for F. psychrophilum by ISH using digoxigenin (DGI) — labeled probes.

Results: (1) An amplification product of the expected size was obtained from 5 of 24 DNA extract from
the kidney tissue of ayu collected in April. However, cultivation and IFAT on these fish resulted in

negative for F psychrophilum. Eighteen of 146 frozen fish samples were positive for F. psychrophilum
by PCR.

(2) Most of the muscle samples were severely infected with E psychrophilum even if the fish had no
apparent ulcerative lesions in the skin. Considerable numbers of the bacterial cells were observed in the
gills, kidney, blood vessel, heart and spleen. In the pancreas, liver, stomach, pyloric caeca and intestine,
only a few bacterial cells were seen in some samples. All of the brain samples were negative for F.
psychrophilum,



THE COMPLETE SEQUENCE AND STRUCTURE OF RIBOSOMAL RNA GENE OF
Heterosporis anguillarum

Shu-Jen Tsai, Hsi-Nan Yang, Wen-Hwei T"sui, Chu-Fang Lo, and Chung-Hsiung Wang*

Department of Entomology
National Taiwan University
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The ribosomal RNA (tRNA) gene region of the microsporidium, Heterosporis anguillarum, has been
examined. Complete DNA sequence data (4,060 bp) of TIRNA gene of H. anguillarum are presented for
the small subunit gene (SSU rRNA: 1,359 bp), the internat transcribed spacer (ITS: 37 bp), and the large
subunit gene (LSU rRNA: 2,664 bp). The secondary structures of the H. anguillarum SSU and LSU
rRNA genes are constructed and described. This is the first complete sequence of rRNA gene published
for fish-infecting microsporidian species. In the phylogenetic analysis, the sequences, including partial
SSU tRNA, ITS, and partial LSU rRNA sequences of the fish-infecting microsporidia, were used for
alignment and analysis. The taxonomic position of H. anguillarum was confirmed again in this paper.

ITS
(37 bp)
181 HGAF 15228F \ ) HSUF
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= = H
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Fig. 1. Schematic diagram of the Heterosporis anguillarum rRNA gene. Mature tRNA domains are
boxed. Locations on tDNAs of PCR primers are given in Table 1. The arrowheads represent the 3’-end
of each primer. The gray primers produce the major coding regions of rDNA, and the product of the
white primers contains the internal transcribed spacer (ITS). The black primer is used as a specific
primer for amplifying the 3'-end of large subunit rDNA. HindHI restriction site is denoted by “H”.
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PHYSTOLOGICAL VARTATION DURING RAPID ADAPTATION TO SEAWATER OF
TILAPIA, Oreochromis mossambicus

Pei-Jen Wang*, Chao-Lu Huang, and Tsung-Han Lee

Department of Zoology

National Chung-Hsing University
Taichung, 402, Taiwan
thlee@dragon.nchu.edu.tw

In euryhaline fish, the mitochondria-rich cells of the gill epithelium play important roles in osmotic and
ionic regulation. Tilapia is fresh water fish, but they can survive seawater. However, our previous study
revealed that transition from freshwater(0%0) to seawater(35%o0) of tilapia, Oreochromis mossambicus,
would lead the euryhaline fish to death in 6 hours (Hwang et al. 1989). In order to know meore about the
cause of death, morphological observations and biochemical assays were conducted in the present study.

Tilapia were transferred directly from freshwater to seawater, and gills and blood were sampled at 0, 1,
2,3, 4, 5 hrs post-transfer, respectively. Blood osmolarity and chloride ion concentration were found to
increase dramatically since the first hour after transfer. On the other hand, observed by the scanning
electron microscope, the densities of mitochondria-rich cells on branchial epithelia decrease significantly
in the first and second hour after transfer. Moreover, the Western Blot of the gills showed significant
increase in the amounts of Na*, K*-ATPase in the third hour after transfer.

1t is obvious that the death of the fish was caused by dramatic elevation of blood osmelarity. Due to
changes in types and decrease in densities of gill mitochondria-rich cells in which exhibit the Na* K*-
ATPase, the amounts of Na*,K*-ATPase increased too slow to match the demand of ionic regulation in
tilapia adapted to milieus with high salinity, Future studies will focus on the growth and degeneration of
mitochondria-rich cells during rapid adaptation to seawater of tilapia.

Reference:

P.P. Hwang, C. M. Sun and 5. M. Wu (1989). Changes of plasma osmolality, chioride concentration and
gill Na-K-ATPase activity in tilapia Oreochromis mossambicus during seawater acclimation. Marine
Biology 100, 295-299
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BYCATCH OF THE LARVAL CLUPEOID FISHERY IN THE COASTAL WATERS OF TAIWAN
Yu-Tzu Wang, Kwang-Tsao Shao, Wann-Nian Tzeng™*
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Larval clupeoid fishery is a traditionally coastal fishery of Taiwan. Target species of this fishery is
primarily focused on the larvae and juveniles of sardine (Clupeidae) and anchovy (Engraulidae). However,
it also catches many other commercial fish larvae. Due to the commercial catches in the coastal waters
had obviously declined in the past three decades; the effects of bycatch on the commercial fishery are
concerned recently. The documents on the species composition of the bycatch of larval clupeoid fishery
are lacking, their cause-effects are not clear understood. The investigation of species composition of the
bycatch of larval fishery is most essential for the coastal fishery management and regulation. For this
purpose, samples collected from the catch of commercially larval fishery in the coastal waters off the
Tanshui River Estuary, a traditional fishing ground of northern Taiwan, in 1992-1993 and 1999-2000
were examined.

A total of 124 species and 45 families larval fishes was identified from the catch. However, only 8
species were clupeoids, the remaining 116 species were all bycatch, which were highly economic species.
They were Bothidae, Carangidae, Cynoglossidae, Haemulidae, Hemiramphidae, Labridae, Lethrinidae,
Lutjanidae, Menidae, Mullidae, Mugilidae, Nemipteridae, Perichithyidae, Scaridae, Sciaenidae,
Scombridae, Scorpaenidae, Serranidae, Siganidae, Sillaginidae, Sparidae, Sphyraenidac. Synodontidae,
Teraponidae, Trichiuridae, and Triglidae. Apparently, larval clupeoid fishery may have damaged the
coastal fisheries ecosystem and species diversity conservation. Suitable management strategies are needed.
Species diversity of bycatch varied with season, higher in spring, middle in autumn and lower in winter.
This suggests that larval fishery management should be particularly concerned in spring.
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EXPERIMENTAL STUDIES ON POLYCULTURE OF TIGER SHRIMP Penacus monodon WITH
MILK FISH Chanos chanos IN SRI LANKA
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Experimental studies on polyculture of shrimp (Penaeus monodon) with milk fish (Chanos chanos)
were carried out at the Regional Aquatic Resource Centre of the Northwestern province (NWP) of St
Lanka. The main purpose of this study was to determine the suitability of such culture systems to utilize
the brackish water environments. ,

Although, shrimp culture as a monoculture culture system is being practiced over a total area of 3,500
ha. in NWP, there is potentiat for is to be practiced as a polyculture by combining with milkfish, to
achieve the target benefits of the culture system. In addition, it will be an alternative for small-scale
farmers to minimize the risk of shrimp culture due to widespread of disease outbreaks.

The experiment was carried out in cages (10 x 5m) which were floated on a brackish water pond. These
pond system was connected to the Chilaw Lagoon by an underground pipeline. Control treatments in
triplicate were the monoculture cages having P. monodon and C. chanos at the stocking density of 25
PLS/m? and 8 fingerlings/m? respectively. In other three cages, polyculture was practiced with the same
density. A formulated feed was given only for shrimps in both type of cages to fulfil the nutrient
requirement, while milkfish were allow to grow on phytoplankton {mainly lablab). Ponds were fertilized
with urea at weekly intervals and culture system continued 80 days.

Daily fluctuations of temperature, pH and DO were measured at 7.00 am and 3.00 pm. Salinity, total
Ammonia and Nitrite were also measured. Weight of milkfish and shrimp were taken for randomly
selected samples at weekly intervals. Mean average body weight of shrimp in poly and moneculture
systems were 32.3 9 and 20.2 g while in milkfish it was measured as 1 13.1 g and 80.2 g respectively.

Results showed that the significant difference (P<0.05) in the growth of both shrimp and milkfish grown
in the polyculture and monoculture system. Results indicated that the polyculture of P. monodon and C.
chanos could be successfully carried out in Sri Lanka under existing environmental conditions.



EXPERIMENTAL CULTURE OF TIGER SHRIMP (Penaeus monodon) IN LOW SALINITY
ENVIRONMENT IN SRI LANKA

W.M.T.B. Wanninayake*, R M.T.K. Ratnayake and U. Edirisinghe
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The Asia Pacific region is having the highest potential and resources for shrimp culture and it dominates
the world’s production. The tiger shrimp, Penaeus monodon is the fastest growing species in aquaculture
in Asia.

The species is euryhaline and is able to tolerate even freshwater conditions though the salinity of 15— 25
Ppt. is necessary for optimum growth.

There are three types of water bodies identified in Sri Lanka for low salinity shrimp culture namely,
freshwater with normal soil, freshwater areas with saline and freshwater areas which become salty during
the dry season due to the intrusion of seawater toward up streams along the water ways which are
connected to the sea.

For the experimental procedure, 6 cement tanks (20 x 5 m) with 100 cm water depth were used. Three
tanks were triplicated for a salinity level of 18-20 ppt. while the other three tanks were used for a low
salinity level of 3-5 ppt.

Post larvae of P. monodon (PL.,, salinity 30 ppt. ) were acclimatized into ranged of 18-20 ppt. and 3-3
ppt. salinity within 5 days to minimize the mortality. Post larvae were stocked at a stocking density of
25 PLS/m* The average weight of shrimp was taken at weekly intervals by random sampling. Daily

temperature, pH, DO, total NH3, Nitrite and transparency were recorded throughout the culture period of
72 days.

Results showed that the average weight of shrimps was significantly higher (p<0.05) in high salinity
water (18-20 ppt.) than in low salinity (3-5 ppt.). The average growth rate during the culture period was
observed to be 19 g in high salinity and 12.5 g in low salinity waters respectively. In addition the
survival rate (85.4%) in high salinity water was significantly higher (<0.05) when compared to the
survival rate of (65.2%) in low salinity water.

Result indicated that the P. monodon could be acclimatized and cultured in low salinity water bodies in
Sri Lanka with the maintenance of strict environmental regulations for sustainable yield.

1
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FROM WOMEN IN FISHERIES TO GENDER AND FISHERIES
Meryl J Williams*
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Noting the dearth of information on the roles and contributions of women in the fisheries sector, the
Asian Fisheries Society convened a symposium on the topic in 1998 during the Fifth Asian Fisheries
Forum. The Society is following up this Asian effort with a global discussion of the topic. In convening
the global symposivm, however, the society is very aware that it is only partly addressing the sphere of
related issues pertaining to gender in the sector. In order to fully address critical gender questions, ~
therefore, the society is holding, as part of the global symposivm, a discussion on gender and fisheries.
The objective of the discussion will be to develop a set of critically important issues on gender and
fisheries that will lead the society and its partners in their deliberations and research over the next 3
years. Such topics could form the basis for further symposia, electronic conferences, workshops, research
projects and position statements to global and regional policy fora.

ASTAN FISHERIES IN THE 2157 CENTURY: WHICH WAY TO PROSPERITY?
Meryl I Williams*

ICLLARM - THE WORLD FISH CENTER
P.O. Box 500, GPO

10670 Penang

Malaysia

m.j. Williams @cgiar.org

This paper will review the recent history of development of Asian Fisheries, leading to the present
situation at the beginning of the 21st. century as a starting point to addressing the question: Which way
to prosperity? Beset by challenges of how to rebuild fish stocks in often deteriorating environments,
fishers, fisheries managers, fish marketers, fish eaters and scienties fortunately now have access to
burgeoning knowledge of the sector, a wide array of tools, scientific and technical approaches and insights,
Some of the most productive means of creative prosperity in the industry will come when social and
policy research is combined with biological and technical breakthroughs.

This address will focus on three areas to illustrate the importance of combining technical and policy
approaches:

(i) the centrality of defining fishing rights

(ii) the importance of integrated coastal area management to fisheries

(iit) the importance of markets to prosperity
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WOMEN DO FISH: CONCEPTUATL AND EMPIRICAL ISSUES

Stella Williams

A Team of Four African Researchers from Nigeria, Tanzania, Sierra Leone and Uganda

The work documents the relationship of women’s work to the changing economy within the fishing
communities. Tt also reflects the efforts and contributions of a number of Scientists and practitioners
who have taken part in various ways at different stages of the study. This research builds on the pioneering
work by Boserup (1970), Pat and Flugh Armstrong (1978, 1983), Alicja Moscovitch (1983), Pat Connelly
and Martha MacDonald (1984), Iftikhar Ahmed (1985), Barbara Neis (1999), and Siri Gerrard (1999).
These authors have attempted national and global reviews of the role of women in development and
change in the rural political economies. There are several published articles on various subjects that have
an impact on rural women, yet, there is still a need for more empirical evidence on the issues of women
in the rural fishing families in order to arrive at credible data on which policy decisions can be based.

This joint research is an attempt to fill in the gap in the field of fisheries and aquaculture development
specifically. A number of generalizations which are often sweeping conclusion have been made under
simplistic assurnptions: for example, that “the world over, but especially, in the developing countries,
fishing is by tradition a male occupation. Fishing is therefore considered to be too strenuous for women.
” The conclusion is that “the participation of women in fishing in particular is usually limited to processing
the catch and attending to its distribution, and in some of the developing countries, Ghana for example,
women completely dominate these functions.” While these may be true, little data is available on why
this is so and what policy measures could be adopted to shed more light on the unique cases where
women are engaged in active fishing and aqua cultural processes in order to take care of the welfare of
their families as well as how to improve women’s positions at all levels of development in the fishing
communities. Additionally, it is published that men take over the responsibilities for women’s work as
soon as these activities become mechanized or when these activities are transformed from subsistence
into market production. There is need for a diagnosis on the causes of these trends in order that the
necessary policy insights can be provided.

There are very few existing studies on rural fishing families such that the appropriation of the economic
returns to the women’s own labor can be actualized vis-&-vis the fishing industry and aquaculture.
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ZINC, COPPER OR CADMIUM PRETREATMENT INCREASE THE PROTECTION AGAINST
CD-INDUCED TOXICITY IN TILAPIA LARVAE (Oreochromis mossambicus)

Su-Mei, Wu” and Pung-Pung Hwang
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The purpose of this study was showed the relationship between metallothionein (MT) and the adaptation
of tilapia larval in cadmium contamination. Waterborne Cu* and Zn* could stimulate MT expression in
newly hatched (HO) larvae in a dose-dependent and a time-dependent pattern. The new -born larval was
exposed in 35 pgl’ CdCL or 100 pgl! CuSO, or clean water (control) for 72 h and in 5 mgl” ZnSO, for
120 h, individually. Then, they were directly transformed to 100 or.150 ugl™ Cd* for 48 h, and observe
the accumulation of Cd* and Zn?, the contents of Na**{B Ca®* and MT. ‘

On the other hand, we detected the larval resistance to Cd**. The present data indicate these: (1) The
larvae exposure to 150 pgl”? Cd* following pretreatment with Zn** Cd** and Cu® have more survival
rate than the control . (2) After the pretreatment by low dose Cd and Cu, the MT increased a 1.8 fold and
a 1.6 fold, respectively. Besides, (4) the calcium or sodium didn’t significant decreased in low dose Zn,
Cd or Cu pretreatment, respectively.

Depend on the results, we suggested the larval fish increase resistance to Cd* because tbe MT can be
induced in low dose Cd* and Cu or can be increased Ca® or Na** uptake in low level of heavy metal.



NA,K,2CI-COTRANSPORTER: A NOVEL MARKER FOR IDENTIFYING FRESHWATER-
AND SEAWATER-TYPE MITOCHONDRIA-RICH CELLS IN GILLS OF EURYHALINE
TILAPIA, Oreochromis mossambicus

Yu-Ching Wu*, Li-Yih Lin, and Tsung-Han Lee

Department of Zoology, National Chung-Hsing University
Taichung, 402, Taiwan
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The Na,K,2Cl-cotransporter (NKCC) represent a class of integral membrane proteins that mediate the
movement of Na, K, and Cl ions across the plasma membrane of animal cells in an electrically neutral
manner. In euryhaline fish, NKCC is important in maintaining a plasma osmolarity of ~300 mosmol/l in
an ambient seawater (SW) salinity of ~1000 mosmo/l. Recent smdies on molecular cloning and functional
expression revealed at least two distinct isoforms: NKCC1 and NKCC2. NKCC1 is a basolateral secretory
isoform with a wide epithelial distribution including shark rectal gland. NKCC2, an apical absorptive
isoform, appeared to be expressed in the vertebrate kidney. The gill mitochondria-rich (MR) cells were
involved in ion extrusion in SW-acclimated fish and may also be implicated in ion-uptake in FW-
acclimated fish. Thus, it is possible that in gill epithelium of euryhaline teleosts NKCC displayed in the
basolateral membrane of SW MR cells as the “secretory” isoform and in the apical membrane of FW
MR cells as the “absorptive” isoform. Thus, polarized distribution of NKCC might be a useful marker
for identifying SW- and FW-MR cells of euryhaline fish.

Using a monoclonal antibody recognizing both NKCC1 and NKCC2, immunobiots in the present study
show that tilapia gill contained a single band with molecular mass centered at 180 kDa. Moreover, gilt
NKCC of tilapia is upregulated after SW-adaptation. Confocal laser scanning micrographs reveal that in
seawater-adapted tilapia, both Na,K-ATPase and NKCC were found in the cytoplasm of branchial MR
cells. However, in FW-adapted tilapia, Na,K-ATPase exhibited in the cytoplasm area while NKCC
displayed only in the apical region of MR cells.

The current study present polarized distribution of NKCC which makes this cotransporter a novel marker
for identifying functionally distinct FW- and SW-type MR cells in gills of euryhaline tilapia.
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FERTILIZATION REGIME AND APPLICATION METHOD IN RESERVOIRS
Zhong Wen, Wﬁ

Fisheries Bureau of Ziyang Municipality
Ziyang, Sichuan Province
China

Enrichment of small reservoirs with chemical fertilizers to culture filler-feeding fish species has been
practiced. Fertilization in small reservoirs should be done in an efficient way to optimize carrying capacity,
maintain good water quality, and provide aufficient nutrient inputs but minimize fertilize loss. The
fertilization regime should ensure the digestible algae to grow steadily and become the dominant species
to provide cultured fish with aufficient natural foods. Thus, the optimal ratio of nitrogen to phosphorus,
optimal fertilization rate and appropriate application method are required to lower fertilizer conversion
rate, enhance fish production, increase economic return, and maintain good ecological cycle.

EXPLORE RICE-FISH ECOLOGICAL ECONOMY AND DEVELOP RICE-FISH CULTURE
IN WEST CHINA

Zongwen Wu*, Yang Yi, Hua Miu, Guangzhi Chen, Qingming Zhang

Fisheries Bureaun of Zivang Prefecture
Ziyang, Sichuan Province, China

The traditional rice-fish culture is extensive flat style with annual yields of 75-150 kg/ha. Rice-fish
culture has developed rapidly during recent years and evolved to modified trench-sump style based on
local conditions. The modified trench-sump style includes construction and modification of field
infrastructure such as field bund, sump, trench, block, fish screen, translational waste drainage, flood
drain-off and water supply. The modified trench-sump style integrates rice-fish culture with integrated
agriculture development, transformation of low- and medium-yield fields, micro-irrigation works, and
irrigation and drainage systems to develop ecological engineering modes including integrated fish-crop
culture in paddy fields or fish culture in fallow paddy fields in West China. The integrated fish-crop
culture in paddy fields in Ziyang integrates rice culture with fish, fruit trees, vegetables and duck weeds
and generates gross income of 5,600-12,800 US$/ha and average profit of 5,300 US$/ha, which is 5-8
times than the profit from rice culture. In some areas of Ziyang with sufficient rice and good water
sources, rice paddy fields of relatively low yields are fallow and thus are used for culture of high-valued
fish species, producing about 4,500 kg fish/ha with gross income of 5,600-15,000 US$ and profit of 2,
800-6,600 USS, which is 6-10 times than the profit from rice culture. These two modes are important in
the strategic development in West China, adjustment of rice culture, rice paddy irrigation and farmers’
better-off.
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CPUE STANDARDIZATION AND STOCK ASSESSMENT OF SOUTHATLANTICALBACORE

C.L. Wu*, and S.Y. Yeh

Taiwan Fisheries Research Institute
199, Ho-Th Rd.

Keelung, Taiwan

clwu@mail tfrin.gov.tw

The South Atlantic albacore resource was utilized mainly by Taiwanese and Brazilian longliners and the
baitboats from South Africa and Namibia. The annual South Atlantic albacore production ranged from
25,000 to 40,000 mt in last decade, and more than 60% was caught by Taiwanese longliners. The objectives
of this study are: (1) to elucidate the geographical distribution of South Atlantic albacore based on
Taiwanese longline fisheries; (2) to standardize CPUE of South Atlantic albacore using GLM and
GENMOD methods; and (3) to assess of the stock status by using ASPM model. The resuits obtained are
as follows;

(1) Two main fishing patterns can be identified in Taiwanese longline fisheries, i.e., regular longline
fishery (RLL) and deep longline fishery (DLL). RLL was characterized by having less than or equal to
9 branch lines deployed between floats, whereas DLL had 12 or more branch lines.

A total of three ecological subareas in the South Atlantic Ocean can be identified. Subarea 1 covered the
waters northward of 10°S~15°S; Subareas 2 and 3 -were consecutively located southward of 10° S~15°
S, The differences in albacore’s catch rate among subareas were significant. RI.L was mainly operated
in Subareas 2 and 3 targeting albacore; while bigeye tuna was the target species for DLL in Subarea 1.

(2) Standardized CPUE trends, obtained either from GLM or GENMOD procedures, were quite similar,
The abundance index of South Atlantic albacore showed a decreasing trend until the historic low levelin
1990. However, since the beginning of the 1990s, the stock appeared to recover. The level of abundance
in 1995 was almost equivalent to that of 1984.

(3) The results of 'rhe ASPM and sensitivity tests suggest that under the present fishing intensity, the
South Atlantic albacore resource is still in healthy condition.
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COMPARATIVE STUDIES ON THE NUTRITIONAL ENERGETICS ON SEVERAL
FRESHWATER SPECIES |

Shougqi Xie*, Yiho Cui, Yunxia Yang and Guanghan Nie

State Key Laboratory for Freshwater Ecology and Biotechnology
Institnte of Hydrobiology

Chinese Academy of Sciences

Wuhan, Hubei, 430072

P.R. China

sqrie @ihb.ac.cn

Comparative studies have been conducted on transgenic carp,different strains of common carp (Cyprinus
carpio) and gibel carp(Carassius auratus gibelio), and tilapia (Oreochromis niloticus)to investigate the
nutritional energetic mechanism of growth-difference. The results showed that the mechanism of growth
difference is different in different species or strains and affected by the food. The difference in energy
conversion is one of the main factors.

The cause of fast growth of transgenic carp is related to dietary protein levels. At low dietary protein, the
fast growth rate is due to high feeding rate, while the fast growth rate is due to the'high energy conversion
efficiency at high dietary protein. Different strains of gibel carp showed difference mechanism in growth
difference. DL strain (stimulated by the sperms of common carp) showed higher growth rate than DD
strain (stimulated by the sperm of gibel carp). Feeding rate in DL starin is lower than that in DD strain.
The high growth rate is from high energy conversion efficiency.

Respirometeries have been used to compare the energy utilisation in Feng carp, gibel carp, triploid gibel
car. The growth in three species is different. There is no significant difference in feeding rate and the
energy conversion is one of the main cause of different growth rate. Comparative studies on commeon
carp, gibel carp and tilapia showed that, for low quality food (low dietary protein, low fish meal content),
there was significant difference in feeding rate while no difference in food conversion; for high quality
food (high dietary protein, high fish meal content), the feeding rate and food conversion were both
different in two species. For common carp and tilapia, for both diets, there was significant different in
feeding rate and food conversion for two species. :



CASE STUDY ON THE CATCH DIVERSITY OF STATIONARY TRAP NETS
T. Yamane

Department of Fisheries
Kinki University

3327-204 Nakamachi

Nara 631-8505, Japan
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The catch from stationary trap nets commonly used in the temperate and the tropical regions is diverse
and can be characterized as a multi-species. catch of a small quantities for each species. In order to make
optimum use of harvest and reducing post-harvest losses, it is necessary fo understand the present situation
in catch of this fishery. This study deals with the diversity problem of a stationary trap net.

(1) Data collection, The data used in the analysis represent the catch from two stationary trap nets over
one fishing period (7 July —24 December 1998), They were set in Taiji Bay (N 33° 36' E135°38") on
the east coast of Kii Peninsula, Wakayama, Japan. The larger one was set near the entrance of the
bay with about 45 m water depth and the smaller one on the inside of the bay with about 15 m water
depth.

(2) Data analysis. Daily catch data indicated that over 40 species had been caught throughout one
fishing period. To obtain the basic aspect on the diversity change, the data were arranged through
Shanon’s index. ‘

(3) Actual conditions in catch diversity. In the area, the diversity increases in summer, and it decreases
in winter. There was a difference in diversity between the two stationary trap nets.

(4) Cause of the catch diversity changes. It is supposed that the distribution pattern in the given space
and season of aquatic animals were closely reflected in the amount of catch and its diversity. To
support enhancement of fisheries in the terperate and tropical regions, it is necessary to recognize
catch diversity. ‘ T :
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DIETARY PHOSPHORUS REQUIREMENT OF SILVER PERCH (Bidyanus bidyanus)
S.D. Yang*, T. S. Lin, C. H. Liou and H. K. Peng

Chupet Branch

Taiwan Fisheries Research Institute
111 Tai-Ho, Chupei

Hsinchu 302, Taiwan.
yangsder@ms45 hinet.net

This experiment was conducted to evaluate the phosphorus requirement of juvenile silver perch, Bidyanus
bidyanus. A casein and gelatin basal diet was supplemented with graded eight levels of 0.12% phosphorus
provided by NaH, PO, and fed for eight weeks. At the end of the feeding trial, excretion of ammonia-N
of nine tested fish from each treatment was measured individually to investigate the relationship between
the level of dietary phosphorus and the excretion ammonia-N of silver perch.

The results of the feeding trial indicate that weight gain and feed efficiency were improved with the
increase of dietary phosphorus, but when the level reached to 0.72%, the data of higher level group
showed a slightly decline trend, Weight gain data indicated that 0.71£0.05g/100g dietary phosphorus
was optimum for good growth as a broken-line model used to analyze these data. Daily ammonia-N
excretion of fish fed phosphorus insufficient diets showed high values. The concentration of plasma
phosphorus of fish fed insufficient dietary phosphorus increased with the increasing dietary phosphorus,
but the activity of plasma alkaline phosphatase was opposite. The concentration of plasma calcium,
magnesium and zinc did not clearly reflect dietary phosphorns. The higher body lipid content and lower
ash content of fish fed insufficient dietary phosphorus were observed, but the moisture and crude protein
content were not significantly different among treatments. Moreover, the calcium, phosphorus and
magnesium concentration of whole body and vertebrate of fish fed insufficient dietary phosphorus
increased with the increasing level of dietary phosphorus significantly.
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Fig. 1. Estimation of dietary phosphorus requirement of silver perch based on
broken line modet analysis of percent weight gain.
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RED TTLAPIA (Oreochromis spp.) CULTURE IN BRACKISHWATER PONDS
Yang Y1*, C.Kwei Lin and James S. Diana

Aquaculture and Aquatic Resources Management
Agricultural & Aquatic Systems and Engineering Program
School of Environment, Resources and Development
Asian Institute of Technology
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Klong Luang, Pathumthani 12120

Thailand

The desire to culture tilapia in brackishwater ponds has been widely expressed in many countries during
the last few years. The major reason for this need is that there are a large number of shrimp ponds
available, either resulting from failure in shrimp farming or desires to diversify shrimp culture. Tilapia
appear 1o be the most reasonable choice for such a culture system, However, information on semi-
intensive tilapia culture in saline ponds is almost non-existent.

Two experiments were conducted at the Asian Institute of Technology, Thailand, to investigate effects of
fertilization rates, salinity levels and feeding regimes on growth of sex-reversed all-male Thai red tilapia
(Oreochromis spp.). The first one was to test two fertilization rates (4 kg N and 1 kg P-ha'-d?, N:P=4:1;
and 2 kg N and 1 kg P-ha'.d*, N:P=2:1) and three salinity levels (10, 20, and 30%c). An additional
{reatment using optimized fertilization rates (4 kg N and 1 kg P-ha™-d"!, N:P=4:1) in freshwater ponds
served as control. The second one was to assess five different supplemental feeding regimes. 0%, 25%,
50%, 75% and 100% of satiation feeding at 10%o salinity. In the first experiment, fingerlings (20.2-23.7
g size) were stocked at 2.4 fish m*in 5-m’ cement tanks With soil bottoms and cultured for 160 days;

while fingerlings (33.2-33.4 g size) were stocked at 50 fish min fifteen 1-m’ net cages suspended ina
200-m? earthen pond and cultured for 90 days in the second experiment.

Results showed that the growth performance of red tilapia was better in brackishwater than in freshwater.
Growth of red tilapia in brackishwater was inversely related to the salinity levels (r=-0.63, P < 0.05),
decreasing significantly with increasing salinity. At same salinity levels, growth performance of red
tilapia in the treatments with high N:P ratio was better than that in the treatments with low N:P ratio but
Without significant differences. The experiment indicated that the best growth performance was achieved

in the treatment with N:P ratio of 4:1 at 10%s salinity while the highest net economic return was achieved
in the treatment with N:P ratio of 2:1.at 10%. salinity. When pelleted feed was supplemented in the
fertilized ponds at 10%. salinity, red tilapia growth and average feeding rate increased but FCR and net
economic return decreased with increasing percentages of satiation feeding levels from 25% to 100%.
The experiment indicated that the most efficient way to supplement feed in fertilized ponds was 25-50%
of satiation feeding level.
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STOCK STRUCTURE OF SWORDFISH RESOURCE IN THE INDIAN OCEAN INFERRED
BY MITOCHONDRIAL DNA SEQUENCE CHARACTERS

Ching-Ping Lu, Tzong-Der Tzeng, Cho-Fat Hui and Shean-Ya Yeh*

Institute of Oceanography
Nationa! Taiwan University
Taipei, 106 Taiwan, ROC
sheanya@ccms.ntu.edu.tw

From early 1999 to mid 2001, in-situ collection of 61 individuals of swordfish (Xiphias gladius) meat
samples were made from catches of Taiwanese longliners operating in six areas, viz., MadN, WestN,
WestS, CenS, CenN, and East Region of the Indian Ocean. The sequence character in D-loop segment
of a swordfish mitochondrial DNA can be identified by standard biochemical procedure. The results
thus obtained were used as a basis to infer the-stock structure for the swordfish resource in the Indian
Ocean. : ‘

The results of this study indicate: (1) the I>-loop segment of Indian swordfish mitochondiral DNA
composed of 837 base pairs; (2) among samples comparison of those 61 D-loop seguence characters
showed 115 polymorphic sites with 59 unique haplotypes; (3) genetic distance by Kimura’s 2-parameter
Model between 2 individuals ranged from 0.000 to 0.033; (4) between regions comparison by Fixation
Index (Fst) indicate whenever a combination includes the MadN region always showed higher Fst value;
(5) hierarchical analyses using Fst as component elements showed MadN region is significantly separated
from the rest of regions; (6) analyses of molecular variation (AMOVA) showed MadN region is
significantly different from the rest of regions.

Based on these findings, we suggest that the stock structure on swordfish resource in the Indian Ocean
can be divided info 2 stocks: one in the region north of Madagascar and the other one includes central
and eastern Indian Ocean.



FISH ORAL VACCINE METHOD COMBINING BIG-ENCAPSULATION AND
RECOMBINANT DNA TECHNOLOGY

Chien-Chih Yu, John Han-You Lin, Carmen Lopez, I. P. R. Rajan and HueyLang Yang

Room 802

Biochemistry Building
Academia Sinica

Nan Kang, Taipei, Taiwan 11529
konjea@gate.sinica.edu.tw

Among the injection, immersion and oral immunization methods for fish, the oral vaccine would be the
idealist choice for vaccinating fish fry, because it is stress free, economic and userfriendly. Unfortunately,
delivering sufficient amount of antigen by oral route in fish is still challenging to manipulate, obstacles
neaded to overcome are the attraction that could lure fish to eat the vaccine, the size of vaccine that fitted
the mouth of fish larvae, the stability of antigen that conld survive the degradation of digestive tract, and
finally sufficient amount of antigen in vaccine that could reach the immune presenting cell in order to
induce sufficient immune Tesponses. Here, we reported anovel method that combined a big-encapsulation
technology, to increase the stability of antigen; and the recombinant DNA technology, to provide sufficient
amount of antigen, to assemble an oral vaccine that accomplished the desired requirements. It is constructed
by feeding live Artemia nauplii, a-nature starting feed and good attractant for fish larvae, with recombinant
E. coli that is known to express high amount of specific antigen. To demonstrate the feasibility, Zebrafish
were vaccinated with artemia that ate recombinant E. coil expressing large quantity of detoxicated
Pseudomonas exotoxin A (PE). The efficacy of this oral vaccine was demonstrated by the increase of
survival rate of the vaccinated fish was more than 86% after challenging with LD, Of native PE toxin

This method provides the way to enrich the dosage of antigen by feeding recombinant E. coil, and to
increase the stability of antigen by double-coateing with Artemia and E. coli cell walls. In addition, with
the flexibility in cloning gene of various pathogens into recombinant E. coil, this method could extend
its application from developing oral vaccine of bacterium to oral vaccine of virus, and even to the
development of multiple valence vaccine.




278

EFFECTS OF ILLUMINATION ON THE DISTRIBUTION OF DOCOSAHEXAENQOIC ACID
(DHA) IN DHA-ENRICHED Euglena gracilis

T. Yukino*, and M. Hayashi

Graduate School of Food Science and Technology
Minami-Kyusbu University

Hibarigaoka, Takanabe

Miyazaki 884-0003, Japan

yuki-tsu@chan.ne.jp

It was reported that Euglena gracilis took up and accumulated exogenous docosahexaenoic acid (DHA)
in the cells. In Japan, DHA-enriched E. gracilis is widely used as feed for nuiritional enrichment of
rotifer and Ariemia. For the mass cultivation of E. gracilis, the cells are grown in the dark. In general,
lipids of E. gracilis grown in the dark consist of neutral Hipids and phospholipids. It is known that it dose
not contain glycolipids. We reported that DHA mainly incorporated into the neutral lipids of DHA-
enricbed E. gracilis (grown in the dark). However, little information was available about the distribution
of DHA in E. gracilis grown under illumination. In the present study, we report the comparison of
DHA-distribution in DHA-enriched E. gracilis grown with or without illumination, respectively.

In the cells grown in the dark (D-cells), DHA mainly incorporated into triglycerides (TG). The cells
grown under illumination (L-cells) also contained large amount of TG that contained DHA. The major
molecular species of TG in both D-cells and L-cells was tridocosahexaenoin.

As for the glycolipids, L-cells contained monogalactosyldiacylglycerol, digalactosyldiacylglycerol, and
sulfoquinovosyldiacylglycerol. DHA was incorporated into those glycolipids in L-cells. However, D-
cells did not contain any glycolipids in the cells.

Phosphatidylethanolamine contained more than 50% of DHA in the total fatty acids of both D-cells and
L-cells. But the other phospholipids contained 20-30% of DHA in their total fatty acids. :
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WOMEN IN FISHERIES ACTIVITIES-HAVE THEY BEEN ABLE TO MAKE IMPACT?
M. C. Nandeesha® and Elsie Tech

T-4, Stanpark Apartments

Park View Road
Mangalore 575002
India

PADEK initiative in organizing a National Symposium on Women in Fisheries in Cambodia in 1994,
received overwhelming support from the Government of Cambodia and it resulted in the organization of
a regional seminar on the same issue mvolving all the countries in the Mekong basin in 1996. The
involvement of Asian Fisheries Society in the activities helped in scaling up the activities to the Asian
level and that resulted in holding the Women in Asian Fisheries Symposium in 1998, coinciding with the
5th Asian Fisheries Forum in Thailand. The Society also partnered with PADEK in organizing triennial
photographic competition for the past nine years. A number of these activities have stimulated interest
on this issue and have led to the organization of a number of events on the issue and the increasing
acknowledgement of the role of wotmen in the fisheries sector. Foilowing the recommendations of these
events, efforts are made by various organizations in experimenting new approaches to ensure gender-
balanced approach in training and developmental activities. Besides this global symposium, there will
be an international conference on women in fisheries in India in December 2001. Southern African
couniries are also planning a seminar to address gender issues in fisheries following strategy adopted by
the Society.

The publication of proceedings of the various meetings held and photographic competition have
contributed to increase awareness and change in attitude to some degree, major changes at the policy
level to bring gender equity are yet to be witnessed. While there is a necessity to intensify awareness
raising activities in this area, more steps are necessary to translate awareness in to actions. The paper
summarizes the impacts observed and proposes steps that would help in increasing the impact.
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PHYTOPLANKTON COMMUNITIES AND SHRIMP PRODUCTION IN CULTURE PONDS
WITH DIFFERENT WATER AND SEDIMENT CONDITIONS

F M. Yusoff, H. B. Matjas, and M. Shariff* ‘

Faculty of Veterinary Medicine
Universiti Putra Malaysia
43400 UPM, Serdang, Selangor
Malaysia
shariff@vet.upm.edu.my

An investigation was conducted to detect the differences in phytoplankton communities and shrimp
production in culture ponds with different source-water and bottom sediment conditions. In ponds
receiving eutrophic water, the blue-green algae was the dominant phytoplankton followed by green
algae and diatoms, each with nine, seven and six species respectively. Diatoms (18 species) dominated
the ponds receiving unpolluted water, followed by blue-green algae (seven species) and one speciés of
green alga. In eutrophic ponds, the blue-green algae formed more than 85% of the total phytoplankton
density, whilst in other ponds, the blue-green formed 36% of the populations.

Ponds with unremoved organic sludge had severe shrimp mortality problems from the beginning of the
culture period and required frequent water exchange (approximately 60%/day) to save the shrimp. Thus,
the phytoplankton densities were lower, and the number of species was higher in these ponds compared
to those that had the organic siudge removed prior to the culture cycle, as the water exchange was
infrequent in the latter,

Shrimp production in ponds with unpolluted source-water was 5837 kg/ha compared to 1385 kg/ha in
ponds using eutrophic water. In spite of using clean water, ponds with organic sludge had lower shrimp
production of 720 kg/ha as compared to ponds with clean bottom that produced 5102 kg/ha. Shrimp in
ponds with organic sludge suffered severe black-gill condition. The addition of commercial bacterial
product did not improve the production in pends with eutrophic water. This study illustrated that
environmental conditions of the culture ponds, both in terms of water and sediment are crucial for
obtaining optimum shrimp yields.
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RECENT DEVELOPMENTS IN SELECTED PACIFIC AND INDIAN OCEAN BLACK PEARL
PROJECTS

C. Richard Fassler

State of Hawaii Department of Business
Economic Development Tourism

P.0. Box 2359

Honolulu, Hawaii 96804
rfassler@dbedt hawaii.gov

For the past twenty years, black pearl farming has centered on French Polynesia, and to a lesser extent,
the Cook Islands. Within the past five years, advances in technology have enabled black pearl farmers
to increase production dramatically, to the point where black pearls have entered the mainstream global
pear]l marketplace at reasonable prices. Other improvements, such as the utilization of pearl grafters
from nations other than Japan, have decreased production costs and opened up the industry to new areas
in the Pacific and Indian Oceans. Indeed, black pearl farming is no longer confined to one species of
oyster: Pinctada margaritifera. The goal of this paper is to present a number of new black pearl projects,
briefly discuss production and marketing techniques, and offer comments on the challenges and successes
of the ventures. These projects will include those located in the Marshall Islands, the Solomon Islands,
Kiribati, Fiji, the Abrolhos Islands (Australia), the Ardaman Islands (India) and Mexico. A discussion of
the similarities and differences among the projects will be provided, together with observations on

marketing strategies in light of the serious downturn in pearl sales following the tragic events of September
11, 2001
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PATTERN OF FISH CONSUMPTION AND CONSUMERS’ PREFERENCE FOR
VARIOUS TYPES OF FISH IN ASIA

M. M. Dey*, F. J. Paraguas, S. Piumsumbin, R. Bhatta, F. Md. Alam, W. Miao
S. Koeshendrayana, NV Sang & M. Ahmed

ICLARM-The World Fish Center

Jalan Batu Maung, Batu Maung,

11960 Bayan Lepas, Penang, Malaysia
m.dev{@cgiar.org

Fish is an important component in the human diet. As fish is a heterogeneous
product, consumer. preference may differ by type of fish and fish product. This paper
discusses the pattern of fish consumption for different types of fish and for different
classes of the society (poor vs. rich, rural vs. urban) in selected Asian countries
(Bangladesh, People's Republic of China, India, Indonesia, Philippines, Thailand and
Vietnam). In view of the current effort of various Asian countries to develop
genetically improved fish species, this paper also analyzes the preference pattern of
 consumers for different fish and fish traits. The analysis is based on secondary
information and on field survey data collected by ICLARM -The World Fish Center
and its partner institutes from 5 931 fish consumer households during 1998-1999.

Fish contributes about 15-53% of the total animal protein intake in these countries. In
Bangladesh, China and India, freshwater fish species are the main contributor of
total per capita fish consumption. On the other hand, pelagic marine fish is the main
source of total fish consumption in Indonesia, the Philippines and Thailand.

There is a wide variation in the patterns of fish consumption of various economic
strata, both in terms of per capita consumption and the type of fish consumed. Level
of per capita fish consumption increases with the increase in income (expenditure).
An average consumer in the poorest quartile in China, India, Thailand and Vietnam |
consumes around 25, 40, 65 and 35 %, respectively, of the quantity of fish
consumed by an average consumer in the richest quartile in the respective country.
But the contribution of fish expenditure to total animal protein expenditure is higher
for lower income groups. Poor people consume mostly cheaper fish, whereas richer
people spend a significant proportion of their fish budget on expensive fish. Silver
carp, a cheap fish, is popular for lower income groups in most of these countries;
expenditure on this fish is inversely proportional to income level. Per capita fish
consumption is substantially higher in rural areas (rural-producer and rurai-consumer)
than in urban areas.

Consumer preferences for particular fish are shaped by variables such as taste,
price, availability and physical appearance. The most preferred species in
Bangladesh, as well as in India, is rohu. Common carp is most preferred by
consumers in Indonesia and Southern Vietham. Chinese consumers rank Crucian
carp, grass carp and common carp in that order. In Thailand, the freshwater fish
presently most preferred is tilapia, followed by snakehead and catfish. Preferred
traits inciude high dress-out percentage, large size, colour, body shape, flavour and
high fat content. Preferences for these traits differ among countries, sometimes for
the same species.
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SOCIOECONOMICS OF FRESHWATER FISH FARMING IN ASIA

M. M. Dey, F. J. Paraguas, R. Bhatta, M. F. Alam, S. Koeshendrayana, S.
Piumsumbun, W. Miao, L. T. C. Dung and M. Ahmed

ICLARM-The World Fish Center

Jalan Batu Maung, Batu Maung,
11960 Bayan Lepas, Penang Malaysia
m.dev{@cgiar.org

Asia produces about 94% of the world's total freshwater aquaculture production, with
People's Republic of China (China), India, Bangladesh, Vietnam, Indonesia, Thailand,
Taiwan province of China (Taiwan) and the Philippines as the top producers within
Asia. This paper provides a comparative analysis of the profile of freshwater fish
farmers and their farming systems, and productivity, costs and returns of freshwater
aquaculture in Bangladesh, China, India, Indonesia, the Philippines, Thailand and
Vietnam. This paper also analyzes the comparative and competitive advantage of
some of these countries in exporting tilapia to the USA. The analysis is based on
secondary information and on field survey data collected by ICLARM-The fish Center
and its partner research institutes in recent years. :

Freshwater fish farming in Asia is carried out in ponds, cages/pens, paddy fields and
ditches. The pond system of farming and polyculture is common for all the countries,
except for Indonesia and the Philippines. Monoculture of tilapia in ponds/cages is the
most dominant aguculture practice in freshwater environments in the Philippines.
While monoculture of common carp and tilapia are widely practiced in Indonesia.
Freshwater fish farming in Asia is dominated by small-scale farmers operating in
predominantly rice-based farming systems. Fish farming is not the primary
occupation of most households, except in China and indonesia. The average total
area cultivated by a household range from around 1.00 ha in Southern Vietnam to
around 4.25 ha in India. Freshwater fish farms are operated mostly by private
owners, except in China and Northern Vietnam, where a large proportion is owned-
by the state or by collectives.

Pond operators in all the surveyed countries fertilize their ponds and also feed the
fish, though the type and quantity of feeds varies among countries. Level of input use
indicates that pond operators in these countries are culturing fish using a semi-
intensive system. On the other hand, monoculture in cage is mostly an intensive
system, whereas fish-rice culture is an extensive culture system. Results indicate
that the level of input use intensity increases with the increase in farm size (or.
income level of the farmers). The yield level, cost of production and profitability of
freshwater fish farming vary widely in different countries, production environments,
with differing input levels, culture practices and farming systems. Freshwater fish
farming is a profitable activity in Asia. The costs of feed and of obtaining
fry/fingerlings are the two most significant production costs in freshwater aquaculture.
When market distortions in their domestic economies are taken into account,
Bangladesh, Thailand and Indonesia are the only Asian countries that can
successfully compete in exporting frozen tilapia to the USA. The analysis reveals that
semi-intensive systems of freshwater fish farming are appropriate for the
socioeconomic conditions prevailing in these countries,
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TP1 |
Dé_sign_an: outddof_ recirculating system for the culture of white_‘_Shfimp
Litopenaeus vannamei broodstock |

Lin-John Shiau, -Ming Chen, Ming-Cheng Chang

King Car Biotechnology Co., Ltd. Taiwan’
Lin-John Shiau <b2312879@ms14.hinet.net>

Over the past decade, the_iafdduo‘_[i'oﬁ of Penveus monodon has been adverted bj/ viral Then the
Penaeus vannamei was then intrddﬁced_to Taiwan. The production of White_: shrimp has
increased during the past several years. Brooders well adapted. to the local environment are
needed by locél industries. ' ' '
Inn order to prbduc_e’_hi gh guality broodstock and prevent the infection of pathogenic virus-
carried by incoming _.sea\}éate:, anrdutdoor recirculating system was constructed and d_aily
operation protocols were developed. The dimension of culture tank is 10m X 10m X 1.8m
which was equipped w_i'th a 172 Hp péddle wheel and the water treatment unit included a
sedimentation area, a submerged bi'-oﬁlter, and a water pump works on air-lift mechanism. The
average body weight of the shrimps was' 1 g in the beginning. The average body weight
increased to 25 g after 35 weeks culture. The final stocking density was 1.5 kg/m. every two
months the shrimp was screened by PCR to detect taura syndrome virus and WSSV, The result
of present study indicates that an outdoor recirculating system can be used in the culture of
pacific white shrimp brooders. It is clear that this form of shrimp culture can be carried-out in
outdoor conditions utilizing simple technologies consumes less water and avoids the

pathogenic disease invasion.
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TP2
Physiological Responses to Cold Shock in Milkfish and Grass carp

S.L.Hsieh', C.M. Kuo®

Institute of Fisheries Science, National Taiwan University, Taipei 106, Taiwan

“Department of Aquaculture, National Pingfung University of Science and Technology,
Pingtung 912, Taiwan -

C M. Kuo <cmkuo(@mail.npust.edu.tw>

Milkfish is an economically important cultured teleost in Southeast Asian region, andrts
industry in Taiwan has played a significant role in the_ﬁshcries'devclo-pment' in the_‘_fipast'.
However, they are known to be a tropical teleost, less tolerant to the cold- temperatures ; Mass
mortality of milkfish has repeatedly reported dunng the severe cold. In order to comprehend, |
the cold adaptation mechanisms of stenothermic teleost (Le. rmlkﬁsh) and eurytheﬂmc teleost |
(i.e., grass carp), the physiological responses of these species under cold shock were compare |
The experimental fish were acclimated at 25 °C and then exposed dlrcctly to, cold shocked at 7
15 °C. Their physiological responses wcrc momtored at varying time mtcrvals 1 Week for._
milkfish, and for 3 weeks for grass carp. Remarkublc hyperolycermc responses of mllkﬁsh .
were detected, mcreasmg rapidly from the initial level of 85+4.88 t0 458.2+14.57 mg/dl at 15~
°C on day 1. Although glycemic responses of cold tolerant grass carp at 15 e Were ev1dent
plasma glucose elevation was insignificantly different from the controi Besrdes the srgmﬁcant -
elevation of plasma lactate contents in milkfish Were observed on days 1 aud 2, and then
followed by a rapid decline from day-3 on, 1in which the plasma lactate mamtamed at levelr B
insignificantly different from that of day 0. By contrast, in grass carp plasma. lactate showcd a
gradually and steady increase. Plasma lipid, contents in’ milkfish mcreased from 44, 8+2 48 to
19149.08 mg dl” over 5 days period, followed by a decreasing trend down'to: 125 616,55 mg
dr' on day 7. In grass carp they increased contmuously and were all srgruﬁcantly blghcr than
that at 25 °C. Moreover liver- microsome stearoyl-CoA dcsaturase activities. in m:lkﬁsh at 15 -

°C were also all sromﬁcautly hloher than those at 23°C but in grass carp, the changes 111 the:'; :

activities were msrgruﬁcaut il uuual 7-day: perrod and the desaturase act1v1t1es mcreased"_ o

dramatically on days 14 and 21 The' proporuons of both monounsaturatcd and polyunsaturated o
fatty acids in milkfish dramatrcally mcreased to the peak on day 3 followed by a. dccrcasmg“ .

trend, and the proportion of saturated farty a01d decreased steadrly to thc lowest followed by an_‘ S

increasing trend. Differently, the proportrons of ratty acrds in grass carp, nelther saturated nor-. -
. unsaturated, did not change s1gn1ﬁcantly before day 7 but mcrcased unsaturated fatty a01ds and; :

decreased saturated fatty acid were obserVed at days 14'and 21 only. In surnmary, physrologrcal B :



;_:resp nses to cold ,_'ess is ev1denﬂy d1ffe nt m stenothen:nq and T ems‘ The degTee of the

-1esponse a}so \}anes w1th the ﬁsh tole:rablhty to the temperature cbanges




__________ o | L - L

TP3

Nltrogenous excretlons of -Marsupenaeus Japomcus_ equseq t‘_drjrelevated
ambient n1tr1te—N . B R LR

Won- Chung Lee Jlann Chu Chen ~ :
Department of Aquaculture Natmnal Talwan Ocean Umvers1ty
Keelung, Taiwan, 202 Repubhc of Chma '_ _
Hann-Chu Chent _<__Jcchep@nt_eu66.ntou.edu.m?.- LR

Specific actw1ty of argmase and mtrogenous exeretmn of Marsupenaeus chpomcus Bate (7 4 i_ R
1.2 o) were measured for: shnmp exposed to . 005 (control) 5. 056 and 19. 423 mg’ 1 mtrlte N i

at 30 %a S for’ 24 h’ Argmase specnﬁc actlwty of hepatopancreas and hemolymph mcreased '_ uh
dlrectty with: amblent mtnte—N Excretlon of total-N (total mtrogen), orgamc—N ureaN_-_:
ammoma-N and mtrate—N mereased whereas excretlfm of mtnte-N decreased mgmﬁcantly‘.:':-':_j_?--"_
'mth an mcrease of amblent mtnte N In the eontrol solutlon M japomcus excretlon 66.82.%

: -ammoma N 26 68 ° Orgamc-N and S 65 % urea—N The contnbutlon of orgamc-N and-urea-N" .

 Metabolism
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P4 TR Y U
'The immune resistance -of freshwater prawn Macrobrachium rosenbergii
under nitrite stress o | | ; '

Chun-Hung Llu Winton Cheng and Jlann Chu Chen e S
Department of Aquaculture Na‘o_onal ng’tung UnwcrsHy of Sc1ence and Technology
Pingtung, Taiwan, 912, Republic. of Chma ‘

Department of Aquaculture Nahonal Talwan Ocean. Unlversrfy

Keelung, Taiwan, 202, Repubhc of China -

Jiann-Chu Chen <jcchen@ntou66.ntou.edui_t_\'}l>

The prawns (20-30 g Wluch had been exposed to control, O: 3 O 6, 1. O and 1.5 mg 1" nitrite-N
for 7 days were examined for the THC, phenolomdase act1v1ty re3p1ratory burst, phagocyto 518
and clearance efﬁmency of haemocytes. No significant difference in THC and phenoloxidase
ac‘ﬂvlty was observed among the ﬁve treatments. The re5p1ratory burst mcreased significantly
at 1.0 and 1.5 mg 1 L nitrite-N. -The phagocy’[osw and clearance efﬁclency decreased
mgmﬁcauily for the prawus placed m 1.5 mg I mtrlte N. Itis suggested that nitrite in’ water

decrease the virulence of L garweae and reduce fhe immmune reSJStance of M msenbergn

Key word: Macrobrachium Josenbe; eI, Lacrococcus garweae mtnte challenge virulence,

haemocyte count phenolom+dase actlw‘ry superomde amous



______ S 308

{[P5

Morphological features and Na K -ATPase immunolocalization of gills in
euryhaline milkfish, Chanos chanos

Chun-Nian Chen, Tsung-Han Lee
Department of Zoology, National Chung-Hsing Unwers&ty
TH.Lee <thlee@dragon nchu. edu tw>

The morphology of gills Was. studied by light and scanﬁiﬁg electron microscope on the
euryhaline milkfish, Chanos chanosl adapted to either seawatef(SW) or fresh-water(FW). The
gill of milkfish consists of arches long, fine ahd closely spaced rakers, filaments, la:me'ilae and
the expandmg septum. The eplthehum of the filament could be dlstmgmshed mto afferent
region, mterlamellar region, and efferent region. Fﬂaments exhibit more than four types of
epithelial cells @ mucus cell, mltochondna—rlch(MR) cell , pavement cell, and undifferentiated 5
- cell and hmellae have at least two types of cells: pavement cell and pillar cell. In order to
realize the. dlstﬂbutton of MR cells.in the gill ep1thehum the combmed ZIO fixation was used
to label MR cells. The results show that MR cells of the mllkﬁsh were found in the afferent
side of interlamallar region of the gill filament. Furthermore, to confirm the functions of MR
cells, Na’ fK ATPase was localized by nnmunoﬂuorescent staining and observed by the -
confocol mlcroscope in gﬂls of FW- and SW—adapted ﬁsh '




- The; erustacean neurosecretory system Whl(‘h i§ compnsed pnnc;lpally —X organ ~sinus

o *--‘gland (SG) complex is. loeated in, the eyestalk of decapod cmstacean d ynthCSIZGS aﬂd

| ._-;,'-_."_"secretes various neumpept:des Molt 1nh1b1tmg bonnone (MIH) 1 oneiof these eyestalk

| ":'-"?fz"-neuropeptides and plays an 1mp0rtant rolé in. the regulatlon of moltmg inprawi. ;The ob;ectwes
- :_f'were to charactenze the nerve cells and MIH Jmmunoposﬁwe cel]s (MIH cells) in prawn,
o '___Penaeus monoa’on by usmg the hematoxyhn/eosm (H&E) stammg and 1mmunohlstochemjcal

e '__,stamm Wlth an antiserum against MIH from. P _]aponlcuj’ There were 7 types of
_ne osecretory eells in- the eyestalk on the bas1s of the cell slze and shape by using H&E
- stalgin MIH _cells formed a cluster wlnch was: located at the s;de of the medulla terminalis,

L n- e supposedly denVed ﬁ"om many 1nd1v1dual axons of the MIH cells penetrated
, _" through medulla tenmnahs:ﬁf and aimed “toward f,';he SG (axon termmals) The MIH
o neurosecretory cell _as abo zem daameter and belonged to type 3 type 4~ type 6 and type 7

N nerve eells
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Differential stlmulatmn of - enzyme actwlty and protein level of
Na"™-K' -ATPase in. the organs of tllapla (OTeochramts mossambtcus) upon.
acute seawater challenge ' | :

Huang, YH l Weng C F2 Huang PP’1 3

1 Instrtute of Frsherles 801ence Natronai Tarwan Unrversny'Talpel 106 Tarwan |
2[nstrtute of Broteehnology, Nattonal Dong—Hwa Umversrty
3 Enstltute of Zoology, Academra Srnrea L

: In our . prev1ous studres Na —K —ATPase oc subumt 1soforms al and ec3 were cloned from N

‘{trlapra The purpose of the present study 1s 0 examme the expressron and aotlvatron of these

] rsoforms m tdapra (Oreochmmzs mossambrcus) durmg seawater (SW _'}adaptatlon PIasma

7 osmolahtles Na —K-—ATPase aetlvrtres and protem expressrons o grtls ‘and brarn were'l
measured in trlapra transferred from freshwater (FW) to 25%0 SW .The results showed that o
: plasma osmolalrty mcreased 3 hr after transfer then started to deerease '-48__hr and recovered_‘ S

_ _Na._K ",TPase activities * j

“to the sam lllevel st the_ FW:"‘Control at 168":' after transfer

' couid be detected in _ra_m
- enhanced m both gﬂls _and br

B aetrvrtles of Na":' 'ump i

: 'tlssues mdrcatmg' 'post—
short—term regulatlon of Na pu



312

Funchonal and structural chanoes of mitochondria-rich cells in tilapia
larvae (Oreochromzs mossambtcus) acchmated ‘to ambient chloride levels

Lin, L Y Huanc,, P.P.

Gladuate Ins‘u‘mte of L}fe Sc1ence Na‘uonal Dcfense Medlcal Center
: lnqutute of Zoo?zogy, Acadenua Slmca

Tn adult teleosts, gills are the most 'i:'npo'rtz-an'f organs 'responsible for ion regulation.
Mitochondna rlch (MR} cells, also ’fermed chloride cells, are the major sites for transepithelial
. transport of i 10ns 1n branchlal epithehum they secret Na' and CI in seawater-adapted fish and
-abs_qrb_Cl _and Ca™ in freshwater- a_daptt_:d fish. MR cells are charactenized by numerous
. mi'.tochonc-iﬁé and an extéﬂs_i.#e_.tubular system, in which numerous Na-K ATPase is located. In
rf_reshwate{ ﬁlapia, 3 morphologically different types of MR cells were identified; however their
's_tmcmre—fu_n'ttion relation is still unclear.  In the present study, tilapia larvae were used to
'test the hypothesis tha{ ‘r_hése subtype célis wavy-convax, shallow-basin, and deep-hole may
represent MR cells equ]pped with varlable efficiencies in CT uptake Larvae treated with
iow CI(JC17 = 0.001-0. 007 mM) medium developed higher densities of MR cells than those
'treated thh hi gh Cr ([Cl} =73-7.9 ml\/[) mediun. -'The percentage of wavy-convex type in
- total; MR celis 'was higher m low-CI treated larvae tljan in high-Cl'-treated larvae, which
'dlsplayed only deep-hole type.  In addition, CI' influx rates of whole larva measured with
ey showed a coincident correlation with MR cell densmes Le., low-Cl" Jarvae displayed
higher Cl influx rates than did high-Cl larva, suggesting that tilapia larvae develop a higher
density of MR cells with larger apric_al surfaces (wavy-convex type) to boost Cl uptake in
Ci'wdeﬁéi_ent '_enviromnent._ The distinct types of apical surfaces may represent different
phases of MR cells which posses. different efficiencies of Cl uptake.  Increased apical
membrane surface areas of MR cells may provide larvae with rapid regulation of CI” before
new MR cells differentiate.
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The chloride uptake mechanism in larval tilapia (Oreochromis mossambicus)

Lin, L.J.", Yen, C.T, [, Huang, P. p’

' Institute of Zoology, College of Science, National Taiwan University, Taipei, Taiwan

* Institute of Zoology, Academia Sinica

The purpose of present study is to investigate regulation in the CU uptake of
f‘reshwater—adapted tilapia larvae during acclimation to lower external Clconcentration.
Eyed-egg stage embryos were incubated in artificial fresh water with normal (0.4mM) or low
(0.04mM) CI for long-term (about 9 days) acclimation. Whole-body CI content and Cl” influx
were measured to determine the chloride balancing capacities. Moreover, the Cl uptake
kinetics was measured in 3-day-old larvae acclimated to normal- and low-Cl water. To
compare the regulatory ability of different developmental stages, 0-day-old and 3-day-old
larvae were acute exposed to normal- and low-Cl water for 24 h.

The results showed that whole-body CI° content of larvae were not significantly different
in normal- and low-Cl” water. However, the CI influx in the larvae acclimated to low-Cl
water was significantly higher than those acclimated to normal-Cl” water after 3 day old. The
K., and Vi, for Cl mmflux m the larvae acclimated to low-Cl” water showed a 64% decrease
and a 248% increase, respectively, compared to those acclimated to normal-Cl™ water,
Immediate exposure to low-CI water, CI” influx in 0-day-old larvae was decreased initially, and
increased to the level in the control group at 24 h after exposure. However, in 3-day-old
larvae Cl influx was recovered to the level of the control group at 12 h after acute exposure to
low-Cl” water. It 1s concluded that upon low-Cl challenge tilapia larvae reveal an efficient
regulation in the Cl uptake, which was characterized with increases in both the affinity (lower
Kum) and the capacity (higher Vi) for Cl influx. Moreover, the regulatory efficiency in
3-day-old is higher than that in 0-day-old larvae.
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Expression of Soluble Thioredoxin Fused—Carp (Cyprinus carpio} Ovarian
Cystatin with His-Tag in Escherichia coli

Shinn-Shuenn Tzeng, Gen-Hung Chen, and Shann-Tzong Jiang -
Department of Food Science, Nationa} Taiwan Ocean University, Keelung, Taiwan 202, R.O.C.
Shann-Tzong Jiang <sjiang@mail.ntou.edu.tw=>

A DNA encoding thioredoxin — mature carp ovarian cystatin (trx-cystatin) fusion protein was
ligated into pET-23a(+) expression vector that introducing six histidine residues, and then
transformed into Escherichia coli ADA94(DE3) expression host. After the induction by
isopropyl-B-D-thiogalactopyranoside, high level of soluble form of recombinant frx-cystatin
was expressed in the cytoplasm of £. coli transformant. The recombinant trx-cystatin could be
purified by NiZ*.NTA agarose affinity chromatography. The molecular mass of the
recombinant trx-cystatin was about 28 kDa composed of recombinant thioredoxin (16 kDa)
and recombinant inature carp ovarian cystatin (12 kDa). Both recombinant trx-fused and
mature carp ovarian cystatins were stable at pH 6 - 11. No obvious decrease in activity was
observed even after S min incubation at 60°C. They exhibited papain-like protease inhibition
activity comparable to the mature carp ovarian cystatin, which could inhibit papain, mackerel
cathepsins L. and L-like, but not cathepsin B.
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Screening hemagglutinins of freshwater microalgae with animal and human
erythR.O.C.ytes

Chun-Yao Chu', Shi-Li Chen', Woan-Ru Liao’, Rang Huang” and Tiang-Ping Lin'
' Department of Agricultural Chemistry

*Institute of Oceanography National Taiwan University, Taipei, Taiwan

3 Shu-Zen Collage of Medicine and Management Kaochsiung, Taiwan

Liang-Ping Lin <m046(@cems. ntu.edu.tw>

The purpose of our study is to show the results of screening for hemagglutinating active of
microalgae. In this survey, we used 20 strains of laboratory-cultured microalgae, including 3
isolates that we newly isolating from rivers. We screened those mmicroalgae for
hemagglutinating activity (titer) with different animal and human erythR.0.C ytes, including
rat, sheep, pig, human A, B, and O types RBCs which native or treated with enzyme. The dry
cell powder was pretreated with liquid nitrogen, ground with aluminum oxide and extracted
with 20% ethanol. Distinct high hemagglutinating activity was detected in thosé-algal extracts.
We found that hemagglutinins were present in many algae strains. Variety of hemagglutinating
titers were shown when algal extracts reacting with native or enzyme-treated erythR.0.C ytes.
Comparisons of hemagglutmating activity using wvarious animal and human native
erythR.O.C.ytes, the algal extracts were presented different titers clearly. The results revealed
that remarkable hemagglutination was obtained when enzyme treatéd-_erythR;O.C.ytes were
used in this test. Because algal extracts were more specific for enzyme treated animal
erythR.O.C.ytes than human native erythR.O.C.ytes, enzyme treated animal erythR.0.C.ytes
seems to be suitable subtracts to assay hemagglutinins. It also indicated that agglutinins were
- distributed in several kinds of freshwater microalgaé (ex: Chlorella genus) and they might be

involved in some of unknown physiological function of antibiotic activity in the algae.
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STEROID HORMONES AFFECT THE EXPRESSION OF HEPATOCYTE
NUCLEAR FACTORS (HNFS) -1a, -1 AND -3 IN THE GONAD OF
TILAPIA (Oreochromis mossambicus)

Wei-Tung Huang’, Hong-Yi Gongl'z, Ciff hi-Fan L'm"z, Mark Hung—Chih-Chen]’z, Ching-Feng
Weng'®, and Jen-Leih W' '
"Institute of Zoology, Academia Sinica

2Graduate Institute of Life Science, National Defense Medical Center
*Institute of Biotechnology, National Dong-Hwa University

Wei—Tun'g_ Huang <kater@gate.sinica.edu.tw>

Hepatocyte nuclear factors (HNFs) are upstream regulators of many liver-specific genes and
are involved in many cellular functions in the body, but their existence, expression, and
function in gonads are still poorly understood. We report on the first cloning of partial cDNAs
of HNF-1J and -10. and full HNF-311 ¢DNA from a tilapia (Oreochromis
mossambicus) liver cDNA library. The deduced amino acid sequence of tilapia HNF-3(] has a
90% to 96% identity with those of other fishes (dwarf gourami, medaka, and zebrafish), 74%
with mammals (human, rat, and mouse), and 82% with Xenopus. RT-PCR detected 1GF-1, -I1,
HNF-10 -10 . and -30 in both liver and gonads and the identity of the PCR fragments
was confirmed by PCR hybridization. Northern blot analysis of tilapia liver revealed one, three,
and two transcripts of HNF-100, -1 . and -30J, respectively. Interestingly, only HNF-30
was detected in the gonads, Immunoprecipitation and Western blotting aiso detected all three
HNF proteins in both liver and gonads. And the expression of HNFs was found mainly in the
follicular cells and interstitial cells of testis. Steroid hormones {estradiol-i173 and cortisol)
affect the expression level of IGF-1 and HNF-37] in the gonads. Expression of HNFs in the
gonads of the tilapia suggests that multi-HNFs and steroids may form a cascade to regulate
gonadal physiology in the bony fish.
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Hammerhead ribozvmes on the cleavage of VPS5 RNA in infectious
pancreatic necrosis virus (IPNV) at low temperature
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Sinica, Nankang, Taipei, Taiwan

*Institute of Biotechnology, National Dong Hwa University, Hualien, Taiwan

*Graduate Institute of Life Sciences, National Defense Medical Center, Taipei, Taiwan

S HE#y <sakwa@sinamail.com>

Infectious pancreatic necrosis virus (EPNV) is one of the contagious and widespread fish
diseases. IPNV belongs to the Birnaviridae family of virus, which has bisegmented ds-RNA
genomes and often causes several damages to the aquaculture in Taiwan. The VP3 gene, is
from the 5' terminal small open reading frame of A segment of the IPNV genome. VP35
protein has been demonstrated to play a bifunctional role on regulating viral replication and
up-regulating the survival factor Mcl-t level during IPNV infection. In this study, we
designed highly specific hammerhead ribozyme to test the cleavages of VP5 RINA. Sixteen
predicted sites (14 in loop and 2 in stem) of hammerhead ribozyme were selected according to
the secondary structure of VP5 cDNA sequence by GCG fold RNA program. The ribozyme
RNAs and substrate RNA (partial sense RNA of IPNV) were both synthesized by Llsing T7
RNA polymerase in vitro transcription with synthetic DNA template. Synthetic substrate
RNA was applied for the trans-cleavage a.ctivity of these‘ ribozymes assay. Five (4 in loop
and | i stem) out of 16 hammerhead ribozymes (predicted cleavage site) possess the
trans-cleavage activity at 37 °C in vifro. The trans-cleavage activities of RZ-5 and RZ-8 are
concentration dependent of divalent-cation (M_g”) fashion at 25 °C in vitro. Divalent-cations
including Ca, Co, Mn, Cd, and Cu as Mg could be cofactors in trans-cleavage reaction of
hammerhead ribozymes. The addition of chemical reagents (PEG-6000, urea, and formamide)
could improve the cleavage of VPS5 RNA by hammerhead ribozymes (RZ-5 & RZ-8). The
trans-cleavage capabilities of RZ-5 and RZ-8 in low reaction temperature, revealing that these
two hammerhead ribozymes have a potential for testing ex vivo trans-cleavage n low

temperature to prevent [IPNV infection.
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The isolation and culture of protoplasts from red alga, Bangia fuscopurpurea

Meng-Fang Tas?i2 , Ya-Fang Wang’, Min-Yeh Wu?, Jeng-Feng Shyu' and Chung-Sing Chen*'
1 Department ofrAquaculture, National Taiwan Ocean University

2.Department of Aquactlture, National Penghu Institute of Technology
3 Department of Aquaculture, National Kaohsjung Institute of Marine Technology
*corresponding author: Chung-Sing Chen <b0023@mail. ntou. edu.tw>

Protoplasts were isolated enzymatically(4% cellulase, 2% macerozyme, 3% limpet acetone
powder and 0.3% bovine serum albumin} from the filaments of B. fuscopurpurea. The
protopiasts were Iél_eased within one hour of incubation, and reached its greatest number at the
third'hour, with a vield of 3.27)(_106 cells/g f.w . The protoplasts were further separated from
the medium by centrifuged at 200 x g for 10 mins, and then cultured at 20°C under a L:D
regime of 12L:12D. The proto‘plésté regeneration was followed for 40 days un_ﬁ] they became
filaments with length olf 3-5 em. For m’oni_toring"{heir further development, the cultures were
then traﬁ.sfe_rred to 15,20,25 and 30°C ‘incubators respectively with same light-dark regime.
The results showed that at 15°C mon(}SporeS were released  within 3days of culture, while at
20C and 25°C the release it occurred on the 7th day, 30 C was harmful to the filamenis
which tumn pale within few days. By removing the filaments the released MONOSpores were
used in a subsequent growth study and the same temperature range. It was found that
development growth was faster for the latter group(20°C and 25°C)with a growth rate of
0.33/day as compared to that the former(15°C) with that formed with a value of 0.26/day.
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The effect temperuture on the formation of crust and initiation of erect
phase from crust phase in Endarachne binghamine

Min-Yeh Wu*, Jeng-Feng Shyu', Meng-Fang Tasi’, Ya-Fang Wang and Chung-Sing Chen'”
1. Department of Aquaculture, National Taiwan Ocean University

2. Department of Aquaculture, National Penghu Institute of Technology
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*corresponding author: Chung-Sing Chen <b0023(@mail.ntou.edu.tw>

The experiment were begun with the filamentous phase which were raised parthenogenetical
from the swarmers released from E bimghamice. An aliquot of filament-segm. { about
50-80um ) suspension were evenly dispersed on a 9%15 petri-dish to  ( 10-15mmind/dish) .
About 90% of the filaments were found attached to the bottom with 24hrs. The subquent
experiments were carried out under condition of 8L:16D( light-dark period )with temperature
varied from 15-30°C. .

The result showed that the lowest temperature ( 15°C ) were not so favorable for the
development of crust from filament as other three temperatures (20 ~25and 30°C ), but it was
only temperatures at which erect initials were formed on the crust in one month of culture. At
higher temperatures (20-30°C ) ,the filaments exhibited frequency of crust formation, buf no

further development were formed until end of experiment.
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Biodegradation of S-heteR.O.C.yclic compounds in anoxic sediments

Elaine Lai and Shiu-Mei Liu
Graduate Institute of Marine Biology, National Taiwan Ocean University

Elaine Lai <elainentou{@sinamail com>

Most of the petroleum products contain S-heteR.0.C.yclic compounds, and these compounds
are culprits of the acid rain, In order to upgrade the petroleum product_s by removing the
S-heteR.O.C.yclic compounds or to clean up petroleum products in environments, it is
necessary to understand microbial degradation pathways of the S-heteR.O.C.yclic compounds.

In this study, biodegradabity of thiopheue, 2-methylthiophene, 3-methylthiophene,
2,5-dimethythiophene, 2-thiophene carboxylic acid and 3-thiophene carboxylic acid in estuary
sediments were investigated under different redox potential (denitrifying, ferrous-reducing,
sulfate-reducing and methanogenic conditions). After incubation for 200 days we found that
thiophene, 2-methyithtophene, 3-methylthiophene and 2,5-dimetbythiophene were not
degraded under any conditions. 2-Thiophene carboxylic acid was degraded under denitrifymg,
sulfate-reducing and methanogenic conditions, but not under ferrous-reducing conditions.
While 3-thiophene carboxylic acid could be degraded under any conditions. Subsequent
additions of these compounds to the sediment slurries after its removal enhanced its
~degradation rate. However, the intermediate product(s) of 2-thiophene carboxylic acid and
3-thiophene carboxylic acid under either conditions were not identified. 2-Thiophene
carboxylic acid-adapted sediments didn’t enhance 3-thiophene carboxylic acid degradation.
3-Thiophene carboxylic acid-adapted sediments didn’t enhance 2-thiophene carboxylic acid
degradation. Tt seems that the 2-thiophene carboxylic acid-and 3-thiophene carboxylic

acid-adapted sediments have different specificity to degrade these compounds.
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Biodegadation of 3-methylquinoline and 4-methylquinoline in sediment
slurries under anaerobic conditions

Joan Hsu , Shiu-Mei Liu
Graduate Institute of Marine Biology, National Taiwan Ocean University
Joan Hsu <afussion{@yahoo.com.tw>

The objectives of this study were to investigate the biodegradation of 3-methylquinoline and
4-methylquinoline in estuary sediments., Under either denitrifying conditions, sulfate-reducing
conditions or methanogenic conditions, 3-methylquincline and 4-methylguinoline were
degradated and generated intermediate product(s). The degradation rate of 4-methylquinoline
was faster than that of 3-methylquinoline under any condition. In this study we also investigate
the effect of adding fumarate on biodegradation 3-methylquinoline and 4-methylquineline.
Under the denitrifying conditions, with 0.14 mM fumarate, the degradation rate of
4-methylquineline was decreased. In contrast, under the suifate-reducing conditions, with 0.14
mM fumarate, the degradation rate of 4-methylquinoline was increased. Under the
methanogenic conditions, with 0.14 mM fumarate, the degradation rate of 4-methylquinoline
was not effected. The degradation rates of 3-methylquinoline in the sediment slurries were in
order of the sulfate-reducing conditions > methanogenic conditions > denitrifying conditions.
Degradation rates of 3-methylquinoline were not effected by adding 0.14 mM fumarate.

In the biodegradation of 3-methylquinoline and 4-methyquinoline pR.O.C.ess, we found
one or more intermediate products., According to the past-studies we suggest that the major
intermediate  product  of  3-methylquinoline  and  4-methylquinoline  were
2-hydroxyl-3-methylquinoline and Z—hydroxy1—4—mehylqujjiblin_e, a hydroxyl group was added
to the second position of the carbon in the ring, respectively. Adding fumarate can speed up the
biodegradation of 4-methylquinoline under the sulfate-reducing conditions, and according to
the  fumarate-adding mechanism  4-methylquinoline  might be ~degradated to
2-hydroxyl-4-methylquinoline, and then to 2-hydroxyl-4-carboxylquinoline. However, more
studies are needed to understand the pathway of 3-methylquinoline and 4-methylquineline

under anaerobic conditions.
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Ex/in vivo immune bioactivity of the hot water extracts of Halitotis

diversicolor, Chanos chanos and Tilapia ( Oreochromis nilotica x  O. aureus)

Kuei-ying Lin, Rebecca Huang, chen-wei Lai and Zwe-Ling Kong

Cellular Immunology Laboratory, Department of Food Science, National Taiwan Ocean
University, 2 Pei-Ning Road, Keelung 20224, Taiwan, R.0.C. -

KongZL{@mail ntou.edu.iw ' -

We found the growth and the immunity promoting substance from food components by using
mammalian ceil lines with serum-free medium under animal experinment model. Here, we
reported the growth and the imniunity promoting substances from fish specices. Fresh material
were homogenized and then boiled at 100° C for 30 mins. After centrifugation, the supernatant
was concentrated by vaccum evaporation. Through 30%~50% ammonium sulfate saturation
precipitation (WG30~50}. Those diaEysates(ultraﬁlitfétion M.W.10Kda. cu”t: off) were
lyophilized. The result show that extracts of Tilapi, milkfish enchanced cell proliferation
toward human-human hybridoma cell line HB4Cs and enchanced cell proliferation toward
hurman marrow cell lines HL-60. Furthermore, Taiwan small abalone, Halitotis diversicolor
was selected for immunological function assessment. After small abalone was removed from
the viscus, the pulp was treated by either hot water (100°C, 30 mins) or 40% alcohol, then
through 50% ammonium sulfate saturation precipitation. Both hot-water extracts and ethanol
extracts of small abalone promoted cell protiferation toward human hybridoma cell line HB4Cs,
as well as macrophage-like cell lines (U-937, U-M, THP-1 and J774.1) . We mixed Tilapia
WG3050, Chanos chanos WG3050 and abalone, which show the immune bicactivity and
named three in one. Balb/c mice were fed with different dose of three in one. One and two
percent of mice daily eating were supplied by the three in one. Three in one significantly
increased almost three-fold proliferation of spieen cell which is stimulating with LPS, either
specific or non-specific group is acceptable, and be stimulating with PHA in specific
experinment. 1t increased one-fold to three-fold proliferation of PEC which is stimulating with
PHA and LPS in specific or non-specific animal experinment. Two percent of mice daily
eating is supplied by three in one also significantly increased in secreation of antibody IgG in
specific or non-specific group. Through Phenyl column and Amicom ultrafiltration, we purify
hioactive substances from those extracts, These results obtained in this study indicated that the

extract of three in one should be good candidate for health food development.
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Identification ol Fish Species and Toxin in Dried Dressed Fish Fillets of
Lagocephalus lunaris-like in Mainland China

Tai-Yuan Chen', Yu-Wen Hsieh', Li-Ming Shui’, Kun Chen”, Deng-Fwu Hwang'
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iDepal“tment of Food Science, National Taiwan Ocean University, Keelung, Taiwan, R.O.C.
Department of Preventive Medicine, Zhejiang Medical University, Hangzhou, Zhejiang,
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There were scveral food poisoning incidents due to ingesting dried dressed fish fillets in
Taiwan recently. Becausc the dried dressed fish fillets have been imported from Mainland
China, the toxicity and original fish species of these fillets were undertaken to investigate. All

seven dried dressed fish fillets purchased from Zhcjiang, Mainland China were suspected as

Lagocephalus lunaris-like species by judging from their caudal fins. Three specimens out. of
them were found to be toxic and the levels of toxicity were 9-18 mouse units per g according to

the tetrodotoxin mouse “bioassay. The residue toxin was further purified and identified as
tetrodotoxin and anhydrotetrodotoxin. The urca-soluble proteins of three dried dressed.fish:
fillets including one toxic and other two nontoxic specimens were analyzed by sodium dodecyl

sulfate-polyacrylamide gel etectrophoresis followed by Coomassie blue/silver double staining
and densitometry assay. When comparing the protein patterns of scveral puffers and fish fillets,

the patterns of L. [unaris and three tested fillets were identical. The sequence of 376-nucleotide
region in the mitochondria cytochrome b gene from the above mentioned fillets and L lunaris

were the same. Analysis for the restriction fragment profiles by endonuclease Hinfl from the

amplified products of the fillets showed the samc as that of L. funaris. Judging from the data of
protein patterns and gene characteristics, these fish fillets with caudal fins were identified as L.

funaris. Furthermore, scveral samples contained tctrodotoxin and its derivative.
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Identification of tetrodotoxin and fish species in dried dressed fish fillet
implicated in food poisoning

Deng-Fwu Hwang ', Yu-Wen Hsieh', Yu-Cheng Shiu', Shu-Kong Chen?, Chao-An Cheng’,
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3. Department of Food Engineering, National Kaohsiung University of Applied Sciences
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Neurotoxic food poisoning from dried dressed fish fitlet occured in 5 victims in Changhua
County, Taiwan in February 2000. The toxicity of dried dressed fish fillet was 243 mouse units
per gram (MU/g) by using tetradotoxin bioassay. The partially purified toxin was identified to
be tetrodotoxin and anhydrotetrodotoxin. The sequence of 376-nucleotide region in the
cytochrome b gene of the mitochondrial DNA exhibited the same genotype as that of toxic
puffer fish Lagocephalus lunaris. The same single restriction site for Hinfl was found m the
polymerase chain reaction (PCR) products from dried dressed fish fillet and the muscle of L.
lunaris, yielding 2 DNA fragments of 170 and 206 bp. However, no restriction site for Hinfl .
was found in the PCR products from other toxic puffer fishes including Zwkifugu niphobles,
Takifugu oblongus and Takifugu rubripes. Therefore, the species of dried dressed fish fillet was

identified as L. lunaris and its causative agent was tetrodotoxin.
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Cloning and Expression of Estrogen Receptors in the Protandrous Black
Porgy, Acanthopagrous schlegeli: the Implication of Sex Change Machanism

Yu-Shan Huang and Ching-Fong Chang
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Black porgy, Acanthopagrus schlegeli Bleeker, is a marine protandrous hermaphrodite.
Testicular and ovarian tissue was separated by connective tissue in the bisexual gonad. The
ovarian tissue became dominant during the non-spawning season. During the first and second
spawning season, the testicular tissue was dominant with only a small area of primary oocytes,
which made the fish functional males. Two types of estrogen receptors (ERa and ERP) were
further cloned in these expriments, and they were widely and differentially expressed in
various tissues. The homology in the comparison of the amino acid sequence between bpERa
and bpERP was as follows: A/B domain, 17%; C domain (DNA-binding domain), 87%; D
domain (the hinge region), 14%; E domain (ligand-binding domain), 57%; ¥ domain, 15%.
FRa and ERP had 56-94% and 48-92% homology to other telcosts, respectively. ERw
transeripts showed a larger variation in tissue distribution, and different stages and sex change
of gonad tissue than ERB according to RT-PCR and Southern blot analysis. Ovarian tissue had
a less expression of ERa transcripts than testicular tissue of the bisexual gonad in 17- and
2" -year-old fish. The data suggested that ovarian tissue is probably less sensitive than testicular
tissue in response to the stimulation of endocrine signals. The findings provide new evidence to
etucidate the mechanism of sex change in black porgy. ‘ '
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Hemagglutination, antibiotic activity and identification of Chlorella spp.
isolates

Shi-Li Chen', Chun-Yao Chu', Woan-Ru Liao’, Rang Huang” and Liang-Ping Lin'*
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In this study, we used eight strains of microalgae, including four strains of Chlorella spp. (V, 1,
21, and 226) 1solates. We screened those microalgae for hemagglutination activity (titer) with
- different human erythR.0.C.ytes, including A, B, and O types RBC which are native or treated
with enzyme. We found that agglutinins were present in all algae strains. We also assayed the
antibiotic activity of those eight algae against bacteria. The eight algae were examined for the
growth inhibition against the six strains of bacteria, and the agar plate diffusion method was
used for assaying bactertal inhibition. All indicated antibactertal activity against six strains of
gram-positive and gram-native bacteria. Antibiotic abilities were found in all algae, especially
the Chlorella spp. I and 21. Antibacterial activity of the agglutinins has been observed against
various bacteria. The agglutinins cxhibited considerable inhibition against Bacillus cereus,
MicR.O.C.occus leteus, less effective against Staphveoloccus aureus, Pseudomonas aeruginosa
and no mhibitory effect with Escherichia coli. This result indicated that agglutinins may take
part in the recognition and elimination of invading bacteria. For identifying the Chiorella spp.
(V, 1, 21, and 226) isolates, we used the traditional taxonomic methods with morphology,
ultrastructure and physiological characters to identification. Their phylogenetic position and
relationships were determined by analysis of 188 TDNA sequence. Their morphology features
indicated that they might havc close relationship with C. vidgaris, C. sorokiniana, and C
kessleri. The physiological characters, those isolates could growth up to 37°C and utilizing

lactose or sucrose as carbon source, indicate 4 strains belong to C. sorokiniana.
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Agglutinating activity from marine algae of Taiwan
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Marine algae contain -agglutinins, 'Whi_ch ‘have unique bioc_hemica.l Qbaracter_isti_cs.to_.' ca_ttse.
agglutination in a variety of cell types incloding erythli 0.C. ytés” bac'teria“ye'asts and un'i:algal
cells. Addltlonally, some marine algal agglutinins can stlrnulate mrtogensrs of lymphocytes and
'lﬂhlblt growtb of tumor cells. Thus marine algae are a potent ‘source for the studles of".
agglutrnms on brochemrcal charactenstrcs and mechcal appllcatlon ln the present study, rnarme .
algae collected frorn various coasts of Taiwan in July—November 2001 Were extracted in. E
.phosphate buffered saline and aqueous ‘cthano! ‘and assayed for. tbelr agglutmatmg act1v1ty‘,.
using human native and enzyme-treated erythR 0.C.ytes. From the results comparatwely more
species had greater agglutmatmg actmty in cthanol than n salme extracts. However the L
assayed extracts were equally active. to the erythROC ytes. of A, B O and AB groups _
Pretreatment of erythR.0.C.ytes Wltb proteases l.e. pronase, rypsin- and papaln caused ai--'
marked increase in the number ‘of species giving pos1t1ve results and” the t1ter “of
hemagglutmatlon on most occasions. However, the induced detection by enzymes was varrable -
with the species and erythR.O.C.ytes assayed. Agglutinating activity appeared to vary
seasonally in.the assayed species. Notably, extracts of certain corallme algae and beav1ly
caleified green and red algae were also capable of- agglutmatmg erythR 0.C. ytes The act1V1ty '
was, not: affected by treatment with EDTA, reveahng that: agglutmms of tbe calcrﬁed algae N

probably requlred no mietal ions for. exh1b1t1ng bernagglutmatron a
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Application of Flow Cytomety to Identify Triploidy Small Abalone, a
Aquaculture Option in Asia

Fu-Ning Tsai', Hui-Ping Tsai®, and Nai-Hsien Chao
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Chromosome maunipulation is a technique with potential in improving the quality, for instance,
low cholesterol content and fast growth in shellfish,  After the basic research and
development of techniques to produce triploid oysters in both laboratory and commercial
scales, we endeavored to develop techniques to mass-produce triploid abalone, Haliotis
diversicolor.  This paper describes flow cyfometric method to compare the ploidy of cells
obtained from small abalone at different stages with the purpose to achieve the desirable
percentage of ploids.

Mature abalones were selected for artificial propagation. Chemical method was used to
generate fertilized triploid abalope eggs.  Cells from the larvae and muscle were mechanically
dissociated. Hemocytes were syringed directly from the heart of small abalone of various
ages.  After treéltment with Partec High Resolution DNA Kit, ploidy of dissociated cells in
suspension was analyzed using a flow cytometer.

The best resolution of ploidy peak was obtained in hemocytes from small abalone of three
months and older, followed by dissociated muscle and larval cells. Difficulties, such as lack
of detectable cells for examination, were often encountered in estimating ploidy at the larval
stage. Thus, there 1s a need to modify the current protocol to dissociate and stain larval cells.
Tt is conchuded that small abalone of three months and older was big enough for triploidy
assessment, Obtajning hemocytes by a syringe is possible without causing high mortality.
This may be an optimal method for short term and long term ploidy determination in small

abalone after polyploidy induction and throughout their growth.
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Functional genes mediating the osmoregulation during hyperosmotic shock
in tiapia (Oreochromis mossambicus)brain '

Chia-Jen Wu', Hong-Yi Gong, Meng-Wen Yang’ Li-Hsuen Chen’, Ching-Feng Weng’,
Jen-Leih Wu'”
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Freshwater (FW) teleosts are capable of acclimating to seawater (SW) following such a
transfer from FW. However, their osmoregulating mechanisins are still unclear particularly
those in the brain. Previous study shows that Na™-K"-ATPase activity is coincidental with
creatine kinase activity during SW (25 ppt) transfer, The present study was
conducted to examine acute changes that occur 1in c¢ytochrome b,
phophatidylinositol-3 kinase (P1-3 kinase), f -catenin and spectrin expression
of tilapia (Oreochromis mossambicus) brain in response to this transition. Total
RNA of tilapia brain after SW transfer at various times was isolated and applied
for the RT-PCR and northern blot. After RT-PCR and sequencing, partial

sequences of cytochrome b, P1-3 kinase, £ _catenin and spectrin were obtained,

Northern blot was hybridized with homologous RNA probes labeled by
digoxigenin. Cytochrome b, Spectrin and 8 -catenin mRNA expressions were
increased to the highest levels at 2 h after SW transfer. The expression of PI-3
kinase was maintained at a higher level during 24 h after SW transfer. These
data suggest that the oxidative pR.O.C.essing provide more energy to mect the
demand during SW transfer and might be through the signal transduction of
PI-3 kinase to mediate the osmorcgulation of brain. o
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What are the giant flying squid (Thysanoteuthis rhombus Troschel, 1857) of
fisheries and the fish distribution of survey in Taiwan

Wei-fu Kang*
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The giant flying squid (Thysanoteuthis rhombus Troschel, 1857) of fisheries are as mean as the
catch economic deep-sea of giant flying squid (Thysanoteuthis rhombus Troschel, 1857) of
fisheries. Because the giant flying squid (Thysanoteuthis rhombus Troschel, 1857) has
delicious raw fish and may be used the best of materials of fresh raw fish meat in fine cuts, and
it has high price that believe will be the best of commercial business.

The giant flying squid (Thysanoteuihis rhombus Troschel, 1857) of fish distribution are
between in 30°N~30°S of warm or heat sea area of Pacific Ocean, the inhabit in deep-sea of
condition or fishery resources and the geographical distribution must be used the fisheries
research ship to survey. And from the survey of result to determinant that may or not
development the giant flying squid (Thysanoteuthis rhombus Troschel, 1857) of fishenes.

In-January of 1998, The Fishery Researcher No. | ship approached the position of 23°N |
123°E of sea area of deep sea (about catch water depth 500 m ) had the giant flying squid
(T hysanbreuthis rhombus Troschel, 1857) of fish distribution of survey.
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Statoconia of the hagfish Paramyxine nelsoni, with comment on its
implication in age determination

Yi-Hsin Lee', Hin-Kiu Mok’ and Hung-Tu Huang®

'Institute of Marine Biology, National Sun-Yat Sen University
“Department of Biological Sciences, National Sun-Yat Sen University
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The agnathan hagfish is the plesiomorphic sister group of vertcbrates. It is cel-liked,
cartilaginous, and has only one semicircular canal. As hagfish have no hard structures that age
determination remains unsuccessful. |

The deepwater hagfish, Myxine formosana, is a commercial -species in the southwest
coastal waters of Taiwan and it is considered a tasty food “fish”. Little information on its
populations is available in the literature. Paramyxine nelsoni is a 5-gilled dwarf species, with
the gilt aperturcs irregularly crowded. It is quite abundant at some localities in the continental
slope of the southwestern coast of Taiwan and consequently it is a poteﬁtial mo_del" species for
fisheries study of hagfish. _ :

The statoconia of the £ nelsoni were deciphered from 20 specimens with body lehgt_hs'
ranging from 102 mm to 261 mm. The semicircular canals were examinéd'usii]g scanning
electron microscope. Histological sections for the semicircular canals were also made for
observation of cytological characters.

The masses of statoconta were located on the surface of the macular epithelium. The
epithelium of macula was psudostratified columnar type, which was composed of hair cells and
supporting celis. Many epithelial cells had vacuoles in their cytoplasm. Vacuoles were
suspected to be related to the formation of statoconia. Diameters of the statoconia ranged from
I um to 26 um. No correlation was found between the diamcter and body length. This result

suggests that the statoconia may not be an appropriate structure for detenmining the age of
hagfish.
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In order to know the suitable areas for setting artificial habitats in the coastal waters of
northwestern Taiwan, We utilize Geographical Information system (GIS) to collect , digitize
and analyze all data related to this tropics. From the results, the most potentiality of setting
artificial habitats in six counties of the northwestern Taiwan belongs to the coastal zones of
Tao-Yuan County and Tai-Chung County. It also shows the site selection model of artificial
habitats work by comparing to the past-setting evaluations of artificial habitats. The site
selection model could be further modified for additional GIS layers in order to provide a better
tool for decision making of artificial habitats setting, and to enhance the effects of the artificial
habitats that suitably setted.

Key word: Geographical Information System, Site Selection, Artificial Habitats
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The tourists and travellers in Taiwan have increased in recent years with the increasing leisure
time. Existing tourist spots in Taiwan are no longer satisfying the demand_s_'_of travellers, and

people started to turn to off-shore islands and maritime activities for recreation and leisure,

- This paper studies the ocean-going tourism activities in the Pescadores Island. Ecological,

cultural, and historic tourism as well as the scenic routes that the travel .'Lndustry has laid out for,
the travellers are examined. Through the case study on operation and management of Green
Turtle Protected Area, key success factors that attribute to the development of the Protected
Arca are analysed. Questionnaires and on-site surveys are conducted to understand the
economic impacts, tourist behaviour and recreational value of Wang-An Island Green Turtle
Protected Area. Travel cost method and contingent value method, are 'applied to evaluétcijthe
visitors’ willingness-to-pay, economic and recrcational benefits to the local economy -and
visitors are estimated. Policy implication and decision support that balance resource
conservation and sustainable development are suggested to dctermine a well-designed Island

eco-tourism.

Key Words: Pescadores Island; eco-tourism, travel cost method, contingent value method.
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The Ocean Color Research in Taiwan Waters

Wen-Cheng TSENG , Yung-Feng Hsiao , Chun-Te Chen, Chung-Ru Ho and Nan—Juhg Kuo
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Chun-Te Chen <d0019@mail ntou.edu.tw>

The bio-optical algorithms developed by the past CZCS. data were very successful. Later on,
the -launch of OCTS, POLDER, SeaWiFS, R.O.C.SAT-I and etc., have offered more ocean
color data, Using remote sensing to retrieve the information of the marine plankton is an
cconomical and effective method. In order to estimate the chlorophyll-a concentration precisely
in each area, through remote sensing, the  development of a good bio-optical model 1s
necessary.

In order to understand the characters of optical spectra, and the relationship between the
pigment concentrat_ioﬁ and the spectral 1adiance in the water around Taiwan, we used Tethered
Spectral” Radiometer Buoy (TSRBIII) and SeaWiFS Profiling Multichannel Radiometer
(SPMR) Satlantic to measure the spectral radiance in 0-100 m water depth. Meanwhile, we
collected water samples m situ on the depths of 0, 2, 5, 7, 10, 15, 20, 30, 40, 50, 75 and 100
m, to analyze the chlorophyll-a concentrations. Ocean color algorithm models of CZCS -
OCTS ~ POLDER - SeaWiFS were used to calculate the chlorophyli-a concentrations and
specfrum model in Taiwan waters, The suitable algorithm of ocean color model was selected
through error analysis and in situ data validation.

The results can be shown as follows: 1. The ratio of the water leaving radiances of band
490 nm and 555 nm or the remote sensing reflectance ratio of the above two bands is the
optical parameter in bio-optical algorithm of the water around Taiwan; 2. The CAL-PS
Sixth-order model and its parameter 1s the best model to access the ocean color of the Taiwan

waters.
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Effect of Heavy Metal Pollution on the Phytoplankton Composition in
Yin-Yang Waters of northeastern Taiwan

Shu-Uing YEH', Yen-Ti L1', Shiow-Shyan WU' | Yu-Zhe HUANG®, Chun-Te CHEN?
'National Kaohsing Institute of Marine Technology

“National Taiwan Ocean University
Chun-Te CHEN <d0019@mail ntou.edu.tw>

The phytoplankton is the primary producer in the ocean. There are much pollution in the ocean,
some species of phytoplankton can concentrate the pollutant metal, so can be the pollution
indicating organisms. Compared with clean waters, it can be discovered. that the number of
some species of phytoplankton arc more in the waters of heavy metal poliution. Therefore, it 15
worth conferring that effect of heavy metal pollution on the phytoplankton compositién. |

This study chose eight stations (A-H) from coast to open sea m Yiﬁ—Yang Waters of
northeastern Taiwan, Water samples were collected in these eight stations. Using the Inverted
system microscope, phytoplankton compositions were observed, and using the atomic
“absorption spectrophotometer, the concentration of heavy metals of Cr, Cd, Cu, Pb and Zn '
were analyzed. Using clustering analysis (unweighted pail'—group average)_to_run Euclid
distance and using MPGMA (Unweighted _fpair—gfoup’ method using arithmetic average) to run
Spearman rank correlation coefficient to determine the initial relation between phytoplankton
composition and concentration of heavy metal Further, their multiple regression were also
analyzed. |

These results show as follow. According to the Euclidean dlstanceq of clustering analysis of
species of phytoplankton, eight stations can be divided into two areas. A, B, Cand D stations
are contaminated area, E, F, G and H stations are clean area. According to Spearman rank
correlation coefficient analysis, eight stations can be divided into three area. A, B, C ,D and E
stations are same area, F and G are same area, H station is a single area. Some multiple
regression Correlation coefficient (R) between mdmduais phytoplankton and heavy metal
concentrations are more than 0.97, such as Navicula distans (R=0.999), Nitzschia de[zcansszma
(R=0.999), Navicula directa (R=0.998), Asterionella japonica (R=0.994), chmophom
pazadoxa (R=0.985), Peridinium quinguecorne (R=0.979), etc.
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A Study on Sustainable Tourism Development in terms of Potential and
Value Assessment in Hsiao-Liu-Chiu Island

Huang, Hui-Ru and Ching-Ta Chuang
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This study analyses the potential and value of developing a sustainable tourism in
Hsiao-Liu-Chiu Island. Using Bai-sa Harbor area as the subject of research, questionnaires and
on-site surveys are carried out to analyze the different challenges and issues facing the
development of sustainable tourism; suggestions are then forwarded in this with survey results
that provide a 'guide for planners- and managers. Results of the non-market price valvation
experiments used in.the research indicated that alfhough tourists have great expectations on the
development of tourism enterprise, they suggest that'transportation and lodging issues should
first be resolved during development. In addition, most local entreprenewrs and community
organizations -interested in the tourist market posses ncither the skills nor the know-how to
operate successful tourism cstablishments, Other issues to be addressed include environmental
and cultural concemn, landscape maintenance, garbage disposal, and the quality of the leisure
and recreation. Finally, this study indicated there exist a great potential and recreation value for
Hsiao-Liu-Chiu Island to build a fourism, however, to insure a sustainable and profitable

tourism for local residents, a community-based entrepreneurs is suggested for future planning..

Keywords: Hsiao-Liu-Chiu Island, Non-price Market, Value Assessment, Sustainable Tourism
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The Application of Algal Polysaccharides and Its Agarases Digested
Oligosaccharides

Jing-Dau Yuan', Shao-Chi Wu', Tuan-Nan Wen® and Chorng-Liang Pan'
'‘National Taiwan Ocean University Department of Food Science

Academia Sinica of Botany

Eight algal polysaccharides extracts were digested by Pseudomonas vesicularis MA103
agarases at 26°C for 48 hr. Molecular weight of the lysed ofigosaccharide mixture were
determined by the gel permeation chromatography (with Sephadex G-10) are in the range of
292.0-1689.6 Da. In the experim'cnt.of emulsifying pr0perties of algal polysaccharide cxtfacts_,
when 1.0% polysaccharide extract, derived from Porphyra dentata with hot water treatment,
were added to the emulsifying mixture, the best performance of emulsi:fying activity and
emulsion stability were measured as 100% and 90%, respectively. 'Porpkyra oligosaccharide
mixtures, which obtained from the porphyral polysaccharide extract with enzyme or hot water
treatment followed by digested by P. vesicularis MA103 agarascs, were added ('2.0%)
individually to the emulsifying reacting solution, and the resulting emulsifying activity was
52.63 and 56.25%, repectively. As to the emulsion stability, various oligosaccharide lysates did
not show sighiﬁcant differences, which are among 40.00 and 46.1 5%. Atter dchydration" under
60°C for 8 hr, the capability of film formation among eight algal polysaccharides extracts and
then digested by P. vesicularis MA103 agarases. The higher penetration forccrr('.?96.96‘_ g aﬂd
288.66 g) were observed happened on the film made by the polysaccharide extract derived
from Gracilaria that treated with enzymes and its oligosaccharide lysates digested by P.

vesicularis MA103 agarases.
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Characterization of Chemical Composition of Cage Cultured Cobia
(Rachycentron canadum) |

Chyuan-Yuan Shiau, Ruey-Tarng Lin, Yu-Lan Li and Tze-Kuei Chiou
Department of Food Science, National Taiwan Ocean University, Keelung, Taiwan

Chyuan-Yuan Shiau <cyshiau@mail. ntou.edu.tw>

Cobia is an important offshore cage culture fish in Taiwan. The factors influencing its chemical
compositiohs were investigated in this study. An extraordinary feature present in cobia was that
its meat accumulated a high amount of fat. The fat content in the ventral meat was 2 times
higher than that of dorsal meat in the same fish. There was remarkable variation in fat among
different size of fish. The amount was significantly and positively correlated with fish size. The
predominant free amine acids (FAA) were taurine (Tau), glycine, alanine and glutamic acid.
The FAA tended to decrease gradually as fish size increased. A dipeptide, anserine (Ans), was
detected in the meat of cobia. Among ATP-related compounds (ARC), mosine monophosphate
(IMP) was the most predominant compound. The amount of IMP in dark meat and viscera
were much lower than that in ordinary meat. Both ARC and IMP had no significant correlation
with fish size. The wild cobia had higher moisture content than that of cultured fish; however,
the fat in dorsal or Véntra] meat of the former was significantly lower than the latter. The
content of Tau in wild cobia was higher than cultured fish. Ans level was not significantly
different between wild and cultured cobia. However, another dipeptide, carnosine was detceted
only in wild fish. The seasonal varjations of fat and taste compounds such as FAA and ARC
showed that the cobia was probably more tasty at August to December. This fish was more
easily spoiled than other fish. The pH value in white muscle was usually lower than 6.0, which
is similar to that of pelagic fish. The drastic degradation of ATP and AMP occurred at the
initial 3 hour of storage at 4°C, and IMP accumulated. The rapid degradation of IMP to inosine
and hypoxanthine took place, after decomposition, and hypoxanthine became the dominant
compound. The K value of 27% was proposed as the limit of quality acceptability.
Conclusively, due to its good taste and high lipid content, this fish is suitable for serving as

sashimi (raw fish), roasted, and smoked products.
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Effect of dietary a-tocopherol on lipid peroxidation of hybrid tilapia
(Oreochromis niloticus x O. aureus) tissues

Ray-Jane Chang, Sue-Lan Huang, Chen-Huei Huang

Department of Aquatic Biosciences, National Chiayi University, Chiayi, Taiwan.
FA# <chuhuang{@mail ncyu.edu.tw>

The effects of dietary vitamin E contents on the growth response of juvenile hybrid tilapia -
(Oreochromis niloticus x (. aureus) were investigated.  Asorbate induced iron»catélyzed h'pid
peroxidation in muscle and liver tissue of these fish was also determined. Experimental fish.
were fed practical diets supplemented with 0, 50, 100, 200, 450, and 700mg d—tocohefyl
acetate/kg diet for 14 weeks, The analyzed a-tocopherol contents for diets supplemente'd With
0, 50, 100, 200, 450, and 700 mg/kg were 20, 63, 108, 206, 474 and 720 mg/kg, respectively.
There was no significant difference in weight gain, feed conversion ratio and protein efficiency
ratio among fish fed test diets (P > 0.05). Protein content of fish fed diet containing the
lowest vitamin content was the lowest (P < 0.05) among all groups. No difference was found
in other body compositions among test fish (P > 0.05).- The thiobarbituric acid 'reactiv‘e“
substances produced by iron-catalyzed lipid peroxidation in muscle and liver tissue of fish fed -
diet containing 20mg u-tocopherol/kg were significantly (P-<.0.05) greater than those frotm fish - ":
fed diets containing more tocopherol., ' ' |
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New technology for producing paste-like fish products using lactic acid
bacteria fermentation

Li-Jung Yin (4%{# %) and Shann-Tzong Jiang (T % %)
Department of Food Science, National Taiwan Ocean University, Keelung, Taiwan 202, R.O.C.
Shann-Tzong Jiang <sgjiang@mail.ntou.edu. tw>

To develop a new pR.O.C.essing technique, ground mackerel mince was mixed with 4%
suctose, 1% glucose, 2% NaCl and various amounts of water depending upon the type of
products (mince:water: 1:1 for producing fish butter, 1:2 for fish pudding and 1:3 for fish
custard) and then inoculated the lactic acid bacteria {LAB) ~ Lactobacillus plantarum
CCRC10069, Lactococcus lactis subsp. lactis CCRC 12315, Lactobacillus helveticus CCRC
14092, Pediococcus pentosaceus L or P. pentosaceus S.  During 48 h fermentation at 37°C,
rapid growth of LAB, decline m pH, suppress of main microflora and increases in whiteness,
Hunter L and sensory quality were observed and the VBN of ali fermented samples were still
below 25 mg/l00 g After 48 h fermentation, the sensory evaluation and photographic
records suggested that the developed fish butter, fish pudding and fish custard had high
acceptability by panels. According to the results obtained from this study, various LAB
fermented fish products can be produced by only adjusting the water content of substrates and
this technique has very high commercial potential.
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Microbial Transglutaminase and Recombinant Cystatin Effects on
Improving the Quality of Mackerel Surimi

Jung-Feng Hsieh, Guo-Jane Tsai and Shann-Tzong Jiang

Department of Food Science, National Taiwan Ocean University

& <sjiang@mail ntou.cdu.tw>

Effects of microbial transglutaminase (MTGase), recombinant cystatin or their combination on
the gel properties of mackerel surimi were investigated. The addition of MTGase caused the
cross-linking of myosin heavy chain (MHC) and substantially-increased the gel strength (from
536.6 to 2012.4 g x cm), while the recombinant cystatin could effectively prevent the MHC
degradation and gel softening during the production of mackerel surimi-based products.
Combined use of MTGase and recombinant cystatin revealed 'synergistic effectiveness on
improving the quality of mackerel surimi (increased from 435 to 2438 g x cm, set at 45°C for
20 min). The optimal added amounts for MTGase and cystatin were 0.5 and 0.03 unit/g,
respectively, and setting conditions were either at 30°C for 60 min or at 45°C for 20 min.
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Choline requirements of grass shrimp, Penaeus monodon, is affected by
dietary lipid level

Wen-Hui Cho and Shi-Yen Shiau
Department of Food Science, National Taiwan Ocean University
~ Shi-Yen Shiau <syshlau@mail.ntou.edu.tw>

A feeding trial was conducted to determine the adequate level of dietary choline for juventle
grass shrimp, Penaeus monodon, fed diets containing different dietary lipid concentrations.
Purified dicts with six levels of choline chloride (0, 2000, 5000, 3000, 11000 and 14000 mg/kg
diet) at either 5 or 11% lipid concentration were cach fed to three replicate groups of shrimp
{mcan weight: 0.88 = 0.05 g) for 8 weeks. Results indicated that in the 5% lipid group, weight
gain was highest in shrimp given the diets suppiemented with 5000 mg choline/kg diet,
followed by the group given 8000 mg choline/kg diet, and finally 14000 mg choline/kg diet
and the unsupplemented control group (P<0.05); feed efficiency (FE) was highest in shrimp
given 5000 mg choline/kg diet, followed by the groups given = 8000 mg choline/kg diet and
lowest for the unsupplemented control group. In the 11% lipid group, weight gain were highest
in shrimp given the diets supplemented with 5000 and 8000 mg choline/kg diet, followed by
the groups given 2000 and 14000 mg choline/kg diet and finally the control group; FE was
highest in shrimp given 8000 mg choline/kg diet than all the other dietary groups; hepatic lipid

- concentration was higher i shnmp given =2000 mg choline/kg diet than shrimp given =
5000 mg choline/kg diet. In both lipid groups, shnimp given =2000 mg choline/kg diet had
highér hepatosomatic index (HSI) than shrimp given = 5000 mg choline/kg diet. Shrimp given
<2000 mg choline/kg diet in the 11% lipid group had higher HSI and hepatic lipid
concentration than those in the 5% lipid group. Analysis by polynomial regression of weight
gain indicated that the optimum dietary choline requirement in juvenile grass shrimp were
about 6400 mg/kg diet and 7800 mg/kg diet in 5% and 11% lipid diets, respectively.
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Optimal dietary lipid level on growth for juvenile grouper, Epinephelus
malabarricus

Yu-Hung Lin and Shi-Yen Shiau
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In order to determine the optimal dietary lipid level of juvenile grouper, - Epinephelus
malabaricus, a growth experiment was conducted. Five isoenergetic and isonitrogenous
purified diets containing 5 dietary lipid levels (0, 4, 8, 12 and 16%; fish oil:corn cil=1:1) were
fed to triplicate of grouper (initial weight: 4.43 + 0.07 g) in a recirculating rearing system
maintained at 20 + [°C for 8 weeks. The results indicated that the weight gain were
significantly highest (P<0.05) in fish fed the 4-12% lipid dicts, followed by 16% lipid diet, and
the lowest was in fish fed the tipid-free control diet. Feed efficiency and protein efficiency ratio
in fish followed the same pattern of weight gain. The growth performance of the fish fed the
control diet had stopped since the 4th week of the study. Fish fed the control diet had lower
survival than other groups. Body lipid content were highest in fish fed 12% and 16% lipid diets,
followed by 4 and 8% lipid diets, the lowest in fish fed the control diet. Bbdy lipid content in
fish increased with increasing dietary lipid level (Y=0.13X+1.90, r=0.97). Second-order
regression of weight gain and feed efficiency on concentrations of dietary lipid indicates that
the optimal lipid level for maximal growth of | j'uvenik_: grouper are  8.7[%
(Y=-4.54X*+79.01X+107.95, r=0.93) and 9.57% (Y=-679x107X? +0.13X+0.27, 1=0.92),

respectively. Four percent of dietary iipid appears to meet the minimal requirement for grouper.
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The swimming patterns of Acrossocheilus paradoxus
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Acrossocheilus paradoxus is a fast swimming fish which is often scen in the mid-strcam of
rivers in the western Taiwan. This study is to understand the swimming pattern and capability
of the fish, using a circular tank and high-speed camera system. The result shows that tail
-beat frequency increases with swimming speed. However, no significant relationship between
the tail beat amplitude (0.16 BL to 0.18 BL), and swimming speed is found. For a fixed
swimming speed, tail beat frequency decreases as body length increases. Since iluctuation of
the body axis is moving from nose to tail, there is a difference in phase movement, Also, the
maximal amplitude of body axis occurs at the end of tail, and the minimal amplitude is at a
quarter of body length starting from the tip of nose.

The maximal speed is estimated in a closed circular tank with controlled temperature.
The maximal speed increases with temperature up to 19°C, and decreases when temperature is

beyond 19°C. This suggests that 19°C  is the optimal temperature for sustained swimming.
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*Institute of Marine Resources, National Sun Yat-Sen University, Kaohsiung, Taiwan, R.O.C.
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Many gobiid fishes in marine habitat seem to as symbiotic life history assochiating with prawn,
specially in muddy and sandy substratum . In Taiwan, there arc at least 6 gobud genera
including:  Acentrogobius, Cryptocentrus, Amblyeleotris, Vanderhostia, Clenogibiops,
Mahidolia and so on which have ever been reported as current group. A monotypic genus,
Fabelligobius which ever been discovered in the Indian Ocean (off Madagascar) only based on
single holotype by Prof. J. L. B. Smith (1956). Howe{fer, such very rare goby never been
reported in Pacific area. Recently, we found the first undescribed species from Taiwan which
distinctly differs to the type species of the Indian Ocean and this would be the first discovery at
southern current genus from the Pacific region. The detail morphological chparsion at these

two species will be represented and discussed.
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Study of Bacteria Flora in a Closed Penaeus monodon Pond

Wen-Chi Wei' Chi-Hsin Hsu’

I T

]Department of Marine Resources, University of Sun Yat-Sen
gEEANIER 222 T Y

Wen-Chi Wei <m8752605@student. nsysu.edu. tw>

Recent studies indicated that the majority of marine bacteria could not be cultivated on media.
Therefore, evaluation of bacteria composition rely on growth could be misleading. Molecular
phylogency based on 16S rDNA sequences can circumvent the necessity for growth. The DNA
sequences can be amplified by the polymerase chain reaction (PCR). In this thesis, the bacterial
composition of a closed shrimp (Penaeus monodon) pond based on cultivation and molecular
phylogeny were compared. Water samples were collected from an experimental pond
(10x8x1.5m) of Sun Yat-sen University. The total bacterial count (included live and dead
bacteria) and total viable count as determined by acridine orange epifluorescent microscopy
were 2.846x107/ml and 1.029x10"/ml. One the other hand, the plate count on MMA was
1.13x10°cfu/m]. The bacterial colonies the appeared on one of the MMA plates were classified
into 9 groups based on colony morphology. One or two of the isolates from each group were
chosen for further DNA sequence analyses. The culturable bacteria could be grouped into four
clusters: CFB (Cytophaga, Flavobacteria and Bacteroides), low G+ C Gram positive bacteria,
alpha proteobacteria, and gamma proteobacteria. The dominant species (47.5%) belonged to
the genus Vibrio of the gamma proteobacteria. DNA extracted from the bacteria of the water
sample collected on a membrane filter was used for 16S rDNA amplification by PCR. The
amplified DNA fragments were purified and cloned. Forty of the clones were randomly picked
for sequence analyses. The uncultivated bacteria could be classified into cyanobacteria, CFB
cluster, Verrucomicrobia, Gram positive eubacteria, alpha proteobactena, beta proteobacteria,
gamra proteobacteria and delta proteobacteria.
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The Mass Flow Vertical Distribution and Season_al Variation in Water and
Sediment Column of Hard Clam (Meretrix lusoria) Culture Pond

Hsiao-Chen Ho' Wen-Shang Hou’

'Graduate Tnstitude of Bioenvironmental Systems Engineering

“Department of Bioenvironmental Systems Engineering
Hsiao-Chen Ho <r8§622038@msi.cc.ntu.edn. tw>

A severe death of hard clam often occurs during seasonal climate changes every year. A 3-ha
hard clam (Meretrix [usoria) culture pond in Tai-xi, Yun-lin county was picked for this study.
In the pond, water temperature was 2-3°C higher than the sediment. DO values were 2'0%
lower in water at night, and were always below 0.5ppm in the sediment; ORP values were all
positive daily and seasonally in water, but in winter, ORP values in the sediment negative. In
addition, interface cotumn Oxygen consumpﬁon rate in summer was 0.13 y g/minfcmz-, and
was 0.17 £ g/min/emy” in winter. Over 90% of Dissolved inorganic nitrogen (DIN) was NH; -N.
During. five months culture, NH,-N ratio between summer and winter increased 53% and 90%
day and night, respectively, and revealed an NHy'-N accumulation. Exceptly, the highest
NI, -N concentrations were detected at 20hr after feeding. All data collected were nsed to

determine the spatial, daily and seasonal variations of these parameters.

Keywords - Hard Clam (Meretrix lusoria); Water and sediment; Dissolved inorganic nitrogen

(DIN); Oxygen consumption rate;, Mass flux
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Influence of Operational Parameters of Bubble Column on Particle and
Dissolved Inorganic Nitrogen Removal in Rccirculating Fresh Water and
Seawater

Jung-Hung wang ! Wen-Shang Fou 2
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High concentration of solids and dissoived inorganic nitrogen (DIN) in aquacultural ponds is
lethal to fish. Treating recirculating culture water with bubble column device has been proven
effective in solid and TKN removal. In this study, influence of air tlow rate (Qa) and water
flow rate (Qw) on solid and DIN removal efficiency in fresh water and seawater culture was
examined. The ratio between air and water flow rate (Qa/Qw), which varied from [.56 to 14.0,
was selected as a main factor that affect performance of bubble column. The highest ammonia
removal eﬁiciéncy of bubble column was 38 % and 50 % in fresh water and seawater culture,
respectively, but negative removal efficiency occurred in nitrite. Solid removal by bubble
column was obviously influenced by solid concentration along with Qa/Qw and the highest
efficiency was 70 % when concentration was low. Setthng tank did not exactly remove DIN,
Solid removal by settling tank was influenced by both particle size and HRT, and the highest
solid removal efficiency was 30 % while treéating small abalone culturing water (with larger
particle size} under an HRT of 8% sec. Certain water should be treated under certain operation

conditions.

Keywords: foam fractionation; ammonia; nitrite; nitrate; removal efficiency; recirculating

culture
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Study of Using Turbidimeters to Quantify Suspended Solids Concentration
in Small Abalone Multilayer Culture
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As a result of raise of breeding density and the same food conversion rate in small
abalone multilayer culture, the accumulation rate of residues and feces increased in
recent years. Water samples for laboratory calibration of four optical turbidimeters
were collected from a multilayer culture pond in I-Lan. The linearity between turbidity
and suspended solids concentration, the sensitivity and mechanical decay of
turbidimeters, effects of bubbles, solid diameters and velocity on turbidity
measurement, and different performance in organic or i(norganic sohd were
investigated in order to establish the relationship between turbidity and suspended
solids concentration in small abalone culture ponds. The _resul'ts showed that
turbidimeter Model 2100P, which is unable to automatically record data, is the most
sensitive to suspended solids in abalone ponds and is suitable for field measurement. .
Another turbidimeter, Model OBS-3, which is able to equipped as an automated
monitor, has a linear regression relationship between turbidity (FTU,Y) and suspended'
solids concentration (mg.l™,X) : Y=0.5451X+7.462, R?=0.997. For further appllcatlon
a combination of controller, turbidimeter, data logger and water treatment device is -
proposed to supervise suspended solids concentration and provide rcal time solid

removal.

Kevwaords : turbidity, suspended solids, size distribution, small abalone multilayer

culture.
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The viviparous sponge, Halichondria okadai----distribution and reproduction
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The field distribution and reproduction cycle of the sponge Halichondria okadai were
investigated at Peng Hu from June, 2000 to July, 2001. The /1. okadai population is mostly
distributed in the upper intertidal zone. The composition of grain sizes are mainly in the range
of 0.12~0.84 mm. The sponge is gonochorism. Early stage oocytes were found in March.
Mature eggs and embryos were observed from April to September, with a peak period in July
and August. Embryo size ranged from 266 to 450 1 m. The density of embryos in the sponge
was up to 3,55 per mm®. To our knowledge, the embryo density is the highest one in the sponge
group. The period of reproduction extends from March through September and may have been

related to temperature changes.
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Dicyemid Mesozoans in Sepiella japonica Sasaki, 1929 From the West Coast
of Taiwan

Jian-Xiang Liao'  Chung Cheng Lu’
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“Department of Zoology, National Chung Hsing University
Jian-Xiang Liao <m905160] @student.nsysu.edu.tw>

Dicyemid mesozoans are minute ciliated animals that live as endoparasites in the kidney of
benthic or epibenthic cephalopod. Two species of dicyemids have been found in Sepiella
Jjaponica from the Wu-Chi Fish Market, Taichung. Dicyema sp. 1 is a medium-sized dic_yefnid
with body lengths typically less than 2,000 wn. The calotte is conical in shape and parapolar
cells enlarge obviousty. Vermiform stages have 22-28 peripheral cells. Infusoriform embryos
have 37 cells. Dicyema sp. 2 is an elongated dicyemid with body lengths between 2,000 to
3,800 um. The calotte is relatively large and cup-shaped. The parapolar cells extend to cover
the surface of metapolar cell in part. Vermiform stages have 28-30 peripheral cells.
Infusoriform embryos have 37 cells. Based on the collection records of this Smdy, fro_'m April
2000 to April 2001, the prevalence of dicyemid infected _-'has significant correlation with
scasons. Tt is higher in winter to spring than in summer to fall, Besides, there is also positive
correlation between the prevalence and the dorsal mantle length and total weight of cephalopod

hosts. S. japonica 1s a new record of host in dicyemid infected.
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Morphometric stady of Genus Octopus based on landmarks of the
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It was suggested that more than 90 species belonging to the Genus Octopus can be separated
into 7 subgenus or species-groups. In this report we used the mandibles{bcaks), two of the few
hard structure within a cephalopod body, for morphometric studies. Taking advantage of the
morphometric tools for landmark data analysis originally developed in the State University of
New York at Stony Brook, we searched for answers to the following questions: (1) Docs
allometric growth exist in beak measurement 7 (2) Does the shape different between female
and male significant? (3) Are there significant difference among samples of different area?
And (4) If the answers are all negative, can we use the tree graph to define a phylogenetic
relationship?

Results from statistical analysis show no significant difference among different size of the
same species (p>0.05), implying that beak is not an allometric growth organ. Differences
between female and male is not significant either (p>0.05). Samples come from different areas
also présen_t no signification difference. Canonical analysis and UPGMA method were used to
draw a tree graph. The rcsulted phylogenetic relationshiop does not match those published. The

reason for the disagreement remain to be clarified.
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The impacts of drills on oyster culture

Yu-Chih Liv and Li-Lian Liu’
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The carnivorous gastropod, Thais, known as the oyster drill is the most destructive agent
affecting the oyster culture of Taiwan. The common drill species in the oyster cultrural sites ate
Thais clavigera, T. rufotincta, T keluo. To evaluate the impacts of the three congeneric drills
on oyster industry, field experiments including feeding rates and population structure of the
three oyster drills, were conducted at the oyster farm at Chiku Lagoon. The féeding rates of T.
clavigera, T rufotincta and T keluo were 0.054, 0.010 and .0.047 oyster / snail.day™’,
respectively. The growth rates of shell length in the three drill species were 0.89, 0.07 and 0.64
" mm/month in 10 months, respectively. Seasonal variation in the abundance in the three drill
species was observed. And, the relative abundance and the highest mean feeding rate of three
drills is T clavigera. The fecundities of the three drill species were 203, 43 and 1..68
eggs/capsule, respectively. Based on these results, it is suggested that the major damage' on
oyster industry at Chiku was caused by 7. clavigera. Because the relative abundance of the
three drill species in other oyster cultural sites of Taiwan ‘is not alike, the most important

predator may be different.
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Larval development of the Thalamita holthuisi (Crustacean . Decapoda :
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The crab Thalamita holthuisi is major distributed in Timor, Moluccan al'chiplelago, Newguinea
and Taiwan. This genus is most abundant local species in Taiwan. However, recent
industrial construction and pollution, destroyed many habitats and make the descent of
resource of this species. Therefore, a better understanding of the biology and ecology of
Thalamita holthuisi has become an urgent matter.

Ovigerous crab collected from intertidal in wu-kan of Peng-hu county, Taiwan.  The
eggs hatched at the con.dition of salinity 33-35ppt and water temperature 23-26°C.  The
morphological characteristics of Zoea I to ZoealV are given below !

Zoea I ' Compound eyes sessile. The tip of antennule with three aesthetes. ~ Antenna
wel]idev_elbped, endopods bearing two seta.  Maxilliped exopod with two pair
of terminal‘ plumose.  Pereiopod undeveloped.  Abdomen have . strong
posterior lateral spines at somitelll- V. Posterior border of telson bearing four
pair of stff plumose spines.

Zoeall ' Compound eyes stalked. Antenna now developed rudimentary endopods.
Maxilliped exopod increased to four pair of plumose setac. Pereiopod 1 -IV
rudimentary. Abodomen with seven somites.

Zoealll * Pleopods uniramous rudimentary. Distomiddle margin of telon has one pair of
short stiff setae.

ZoealV @ Scaphognathite of maxilla present. Chelate of first pereiopod formed.

Pleopods biramous.
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Effects of Four Different feed on Growth of Medaka (Oryzias latipes)
Juvenife

CHIAWEN-WEN YEH' JHY-YUN SIY' and HONG-THIH LAI’
' Department of Aquaculture,National Penghu Institute of Technology

“Department of Aquatic Sciences, National Chiayi University
JHY-YUN SHY <jyshy@npit.edu.tw>

The purpose of this experiment is to elucidate effcets of four different feeds on growth of
medaka (Oryzias latipes) juvenile. . Medaka juvenile were raised in 3-liter beakers. Each
beaker contained ten fish larvae, respectively. The juvenile were feed twice a day, 9:0_0 AM
and 6:00 PM. The raising temperature was maintained at 27 °C, Photoperiod 14L.:10D.
Length and weight of the juvenile were measure every ten days during the experiment. . ‘At the
end of 50-day experiment period, increasing ratio of the juvenile length and weight wete 51%
and 335% with artemia > 42% and 261% with daphnia, 36% and 227% with eel meal and 21% .
with 115% with rotifer, fespectively. The survival rates are all 100% for the four treatments:
The growth Qf medaka juvenile was better fed W_ith artemia and daphnia then eel meal aﬁd .
rotifer.  Furthermore, the juvénﬂe are with better opulence and vitality feed with artemia and
daphnia. Although artemia accelerates the growth of medaka juverﬁie _fést, the _Io‘w—‘cd‘_st'. )

daphnia can also be considered as fry-raising feed for the medaka juvenile.
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Divergent life history patterns of grey mullet Mugil cephalus L. in the coastal
waters of Taiwan detected by otolith Sr/Ca ratio

Chih-Wei Chang"*, Yoshiyuki lizuka®, Wann-Nian Tzeng'

'Institute of Zoology, College of Sciénce, National Taiwan University, Taipei, Taiwan 106,
R.O.C.

Institute of Earth Sciences, Academia Sinica, Taipei, Taiwan 115, R.O.C,

Gi‘ey mullet (Mugil cephalus 1.) is an estuarine-dependent marine fish. A well-known
population in the coastal water of Taiwan was proposed to be migrating northward to the
coastal waters of Mainland China to feed in the Sumrﬁer, and southward to the southwestern
coasts of Taiwan to spawn in winter (December to January), at the ages of 3-4 yr. The
southward spawning migration was delimited on the front of China Coast Current. Onshore
migration of larvae and juveniles occurred from November through April. This prolonged
recruitment period, which earlier than the spawning period of the well-known population, may
suggest that there are alternative spawning population to be mixed. The study aims to elucidate
the migratory environmental histories of these grey mullet populations using the temporal
changes of Sr/Ca ratios in otoliths of the fish. The results indicate that the Sr/Ca ratios in
otoliths were diversified. The ratios at the level of 2-5x10~ was proposed to be corresponded
to the riverine-estuarine residents,. 5.8x107° the estuarine residents, and 8-14x107 the
estuaring-marine residents. Premature mullets inhabited in the more variant salinity
environments than mature ones did. The environmental history of different spawning

populations can be distinguished from the patterns of Sr/Ca ratjos in their otoliths.

KEYWORDS: Otolith, Sr/Ca ratio
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The study on larval fish community from coral reef areas in Yehliu, Suao
and Kenting, Taiwan

H. Chru"*, K. T. Shao’, L. S. Chen’, Y. T. Wangz, W. N. 'I‘zeng1
'Institute of Zoology, National Taiwan University
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*National Museum of Marine Science and Technology Preparatory Office

To investigate the larval and juvenile fish community in the coral reef areas in Taiwan, fish
larval were collected at night with light trap set up in 1m depth and larval net trawling surface
water at fourteen stations in Yehliu, Suao and Kengting, which' are- located -in northern,
northeastern and southern Taiwan, from January to Apnl, 2001. A total of 1,163 larvae
representing 29 families were collected. The larval fish communities consisted of coastal
pelagic (17%), estuaring (28%), meso-pelagic (7%), sandy benthic (17%), R.O.C ky benthic
(24%) and coral reef (7%) species in the surface layer of coral reef areas. Apogonidae was
made up approximately 70% of the total catch. The abundance and number of species of the
larval and juvenile fish increased from January to April, which may due to the phenomenon of
spring bloom. Additionally, the occurrence of larval fish reached a peak earlier in southern than
in northern and northeastern Talwan, which may be resulted from the water temperature

increased with an earlier commencement.

KEYWORDS: Community, Larvae, Light trap, Recruitment
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Age and energy store of The silvering Japanese eel in the Kaoping River of
southwestern Taiwan

Y, S. Han®, I C. Liao, and W. N. Tzeng
"nstitute of Zoology, College of Science, National Taiwan University, Taipei, Talwan

*Taijwan Fisheries Research Institute, 199 Hou-Ih Road, Keelung, Taiwan

Variability of age and muscle components of Japanese eel (Anguilla japonica) in the
silvering stage were studied based on the specimens collected from downstream of Kaoping
and Tungkang River in southwestern Taiwan from November 1998 through November
2001. According to the external morphology (c.g. darkness of pectoral fins and back,
degree of the silver color of the belly) and gonadal development, the eels were divided into
three and two maturation stages in females and males, respectively, i.e., yellow, pre-silver
and silver eel stages. Silver eels metamorphosed at the mean age of 6.2 and 6.9 years for
the males and females, respectively. The mean ages were not significantly different
between silver and silvering stage (p>0.053), irrespective of sexes. Meanwhile, the crude fat
contents of muscle were moderately correlated to the age (R=0.68 and 0.56 in male and
female eels, respectively), and significantly increased in silver-stage eels of both sexes
compared to those of yellow-stage eels. The muscle fat contents averaged 17.0 % in male
silver eels and 17.6 % in female silver eels, which were inversely correlated to their muscle
protein and moisture contents, The qualifications of silvering at the age were more than 4
years old on the both sexes and at the level of muscle fat content more than 11.45% and
12.46% for the males and females, respectively. On the other hand, silver eels occurred
mainly in winter (Nov. ~ Jan.). These results indicated that the eel silvering pR.O.C.ess
in the natural environment possesses internal threshold (age and fat store) and is triggered

by environmental factors.

Keyword: Anguilla japonica; Japanese eel; silvering; gonadal development; fat store; Age.
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Molecular Phylogenetic Studies of Sycidiine Fishes (Teleostei, Gobiidae) in
Taiwan
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Yu-Ming Ju <yumine@mail.nmmba.gov.tw>

Sycidiine fishes are typical amphidromous gobies which .comprise three genera (Sicvopus,
Stiphodon and Sicyopterus) and five nominal species. Here we report the molecular
phylogenetic survey of Taiwanese sycidiine gobies. The employment of mitochondrial D-loop
to 168 sequences (about 2.2 kb) has revealed that Sicyopterus and Stiphodon are sister group
and Sicyopus may be a primitive form which suggestted by the out group as genus Awaous,
The phylogenetic relationship of two taiwanese and one philippino Sicyopterus species will

also be compared.
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Molecular Phylogenetic Analysis on the Plesionika rostricrescentis group
(Crustacea: Caridea: Pandalidae)

Shiz-Chang Chuang ! Tin-Yam Chan ', I-Shiung Chen ’
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*National Museum of Marine Biology and Aquarium, Pingtung, Taiwan, R.0.C.
Shiz-Chang Chuang <chuangsc@mail.nommba. gov.tw>

Deep-sea shrimps of the Plesionika rostricrescentis group is unusual in the genus in having a
basal rostral crest, ﬁnequal second pairs of pereopods. Recent studies disclosed that there are g
species in this group and they are very similar in morphology but very different in coloration.
This group can probably be divided into two subgroups in terms of the armature of the dorsal
rostrum and the length of the stylocerite. However, the species within cach subgroup can only
be distinguished by a few very subtle morphological characters. The present study attempts to
use the genetic marker mt-16S rRNA to resolve the species affinity of the species in this group.
610 base pairs of the 168 rRNA are successfully amplified to reconstruct the genetic
relationships of all the 8 species. The result of the phylogenetic trees showed that al) the 8
species are genetically distinct even though they are very similar in morphology, with genetic
divergences from 0.0033 to 0.1074. The sep'aration of the two subgroup is also reflected by the
two major clades showed in the phylogenetic tree constfucted from genetic data. Thus our
DNA data fully supports the separation of these species and subgroups based on morphological
characters and proved that coloration is a very reliable characters in distingishing these closely

related species.
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The marine fishes of Order Aulopiformes (Pisces, Teleostei) comprise 5 families § genera and
17 species which inhibit from 'bfackish and coastal to 1000m depth of marine waters around
Taiwan. Some of them (specially Synodontidae) are importantly economic species. Here we
report the preliminary phylogenetic analysis of aulopioid fishes base on 4 family groups by
mitochondrial ribosomal sequences. The result reveals that Synodontldae would be
monophyletic group and its sister group is Paralepididae. The mltochondrlal NDI1 gene

phylogenetic analysis for current group will also be discussed and compared.
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Studies on the co-infection of White Spot Syndrome Virus (WSSV) and
Yellow Head Virus (YHYV)
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This study focuses on the investigation of WSSV and YHV coinfection in different stages of
Litopenaeus vannamei and Penaeus setiferus which are the major species m shrimp
aquaculture in Taiwan. We study the effects of coinfection on these two speeics depend on the
mortality, virus prevalence and virus target organs. The results indicated that the cumulative
mortality of shrimp in coinfection groups were always higher than those in one virus infection
groups in both Litopenaeus vannamei and Penaeus setiferus. Both in coinfection and one virus
infection groups, the mortality of Pengeus setiferus were higher. To compare among three
different stages of shrimp, the results showed the mortality began on Day 3 and the cumulative
mortality were not significant different among these groups. In coinfection experiments, the
prevalence of WSSV were always higher than the prevalence of YHV in both Litopenaeus
vannamei and Penaeus setiferus in three different stages. To investigate the target organs of
two viruses in coinfection experiments by in situ hybridization, we found that the target organs
of WSSV and YHV were nearly same and they can be dctected in the same organ and even in
one cell by electron microscope. Coinfection didn’t influence the target organ and
pR.0O.C.ession of WSSV and YHV.

Keywords: WSSV, YHV, Litopenaeus vannamei, Penaeus setiferus, coinfection.
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Studies on Taura Syndrome Virus Infection in Pacitic White Shrimp
(Penaeus vanammer) cultured in Taiwan
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Taura Syndrome virus (TSV) was found in Pacific white shrimp cultured in Taiwan since 1998,
In this study, we want to study the infectivity of TSV on white shrimp, Litopenaeus vanammei
via oral and immersion pathway and the TSV prevalence in sampled white shrimp cultured in
Taiwan. We also investigate the target organs of TSV in white shrimp in different infection
tevel. The TSV-infected tissue and homogenized fluid were used to arttficially infect into
health Pacific white shrimp via oral and immersion pathway. Mortality started on 3 or 4 days
post wnfection and the cumulative mortality were about 60% after one weck. The mortality of
immersion group was higher than oral groups. Moribund shrimps from the artificial infection
were confirmed to be infected by TSV by reverse transcription polymerase chain reaction
(RT-PCR) technigue. The modified RT-PCR to detect TSV using RNA extracted from tissues
was also developed. This method was also used to investigate the TSV prevalence in three
batches sample which naturally infected by TSV and the results indicated average prevalence
of this virus in Pacific white shrimp cultured in Taiwan was about 30%. The distribution of
TSV in infected shrimp was studies and the target organs in serious infection sample were
included Oka organ, stomach, appendages, gut, heart, hepatopancreas and cuticular epidermis,
The TSV pR.0.C.essing was investigated via artificially infection and examined the present of
TSV in each tissue. TSV could be detected in cuticular epidermis on I day post injection
mfection. After 3 day post infeetion, TSV could be found in stomach, gill, appendages,
cuticular epidermis and Oka organ. For oral and immersion infection, TSV was present in
cuticular epidermis on 3 day post infection. The cumulative mortality was highest in injection

groups and lowest in oral infection groups. -



364

[TPeo
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A Bel-2 related family member, Bad, promotes cell death, and its function is regulated by
phosphorylation. In this stady, we show how the IPNV elicits the induction of Bad-like gene
expression and promotes host apoptotic death. Anti-IPNV-EIS polyclonal and anti-VP3
monoclonal antibodies are used to neutralize the virus that blocks the prime deathi signal via the
virus receptor.  In the viability assay, each antibody could also enhance cell viability during
IPNV infection. We tested tyrosine kinase inhibitors on IPNV-infected cells 1n order to assess
their effect on blocking the death signal. With 100 pg/ml genistein treatment, Bad-like gene
expression was blocked, either by rescuing the IPNV-infected CHSE-214 cells or by blocking
internucleosomal DNA cleavage; but the tyrphostin group did not block Bad expression.  For
CHSE-214 cells, treatment with the protein synthesis-inhibitor, cycloheximide (1 pg/ml),
blocked new protein synthesis via activated tyrosine kinase during IPNV infection.  We found
that Bad protein expression could be blocked, and apoptotic death prevented. Together, these
results demonstrate that the IPNV exerts up-regulation of a pro-apoptotic death gene (Bad), the
expression of which serves to trigger apoptotic cell death. Our data also suggest that the
IPNV induces apoptotic death via a viral receptor which triggers death effector Bad gene

expression possibly through a tyrosine kinase-dependent pathway.
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In the study, changes in three types of phenoloxrdase (PO) actwltles Were mom red in
evaluate the expression of prophenoloxidase (proPO) actwatmg systern tn the early ph___ _ £
infection of two pathogens, Gram- negatlve (G ) bactenum Aeromonas verOnI : i
Gram-positive (G+) bacterium Lactococcus garweae Chalienge w1th one tenth dose of LD;;O:'.__
of sithor A. veronii (2x10” cells/g of prawn) or L. garvieae (5% 10’ cells/g) led to 2 maximum " T
increase of the challenge-stimulated PO activity (POs) at 18 h after mjeetron and a hlgher POS il

of prawn was observed when challenged with L. garweae than that Wlth A veromz After L

increase of the total PO actmty (POT) resulted from all of 1ntr hen:rocytre e :
at 6 h after prawns challenged with either A. veromz or’ L garvzeae Increased:.PO_ aetmty £
resulted from POg deducted by POr, 1e PON that 1s representatlve of th lh- aetlvated:}i';f'
infrahemocytic proPO content, also noted after challenge. The effect of 1naot1vated bacterla on '
the activation of proPQ system showed that all of the three types of activities were enhanced at L
6 h and 18 h after respective injection” with the two bactena and that the appearanc' "'of :'_
enhancement cffect for 4. veronii treatment was earlier than that for L. garvzeae Comparmg
the cffect between viable and inactivated baetena showed that, for the both Specnes the
expression of POy for viable bacteria treatment was stronger and faster than that for Inactlvated' e
bacteria, and that, for both viable and 1naet1vated cells, the enhancement effeet on POT and
POy for G- 4. veronii treatment was higher than that for G+ L garweae These results suggest g

that the activation of proPQ- aetwatmg system - of prawn mcludrng the expressmn of PO.'-.”

activity and proPO produetlon can be enhanced and respond rap1dly in the early infection ¢
prevent prawn from disease, and that the inactivated bactena may be used a ___a.baeterln.rn i
reducing disease-outbreak of cultured prawn; furthermore, smee POT drrectly 1nd1eates a total
intrahemocytic proPO content of prawn it can be eon51dered as one of health mdrcators to __

evaluate the prawn resistance to disease.






