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ENHANCEMENT OF WATER AND SEDIMENT QUALITY IN AQUACULTURE PONDS BY
MICROORGANISMS

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

Microorganisms are extremely important in the ecology of aquaculture ponds.
Photosynthetic forms produce organic matter and dissolved oxygen. Saprophyfic species
decompose organic matter (substrate) originating in uneaten feed, feces, and dead plankton
under both aerobic and anaerobic conditions preventing it from accumulating fo high
concentrations. Chemotrophic bacteria oxidize ammonia, nitrite, ferrous iron, and sulfide.
Microorganisms are ubiguitous and rapidly increase in abundance and physiological activity
in response to added substrate. For example, when organic matier is applied to a pond, the
number of decomposer microorganisms will increase exponentially, When the substrate is
depleted, they will decline in number but remain as spores or resting celts. The main factors
affecting their abundance and activity are warmth, adeguate moisture, a suitable pH, the
presence or absence of dissolved oxygen, and the guantity and guality of substrate. There
usually is some imbalance in one or more of these factors if microorganisms are not
functioning properly in a pond. Many shrimp and fish farmers, and especially those in Asia,
apply microbial inocula and enzyme products derived from microbial cultures to ponds fo
enhance microbial activity and improve environmental conditions for aguaculture.
Unfortunately, this practice is not supported by biclogical principles. If microorganisms are
not functioning properly in a pond, it is more likely because environmental conditions are not
favorable or the input of organic matter is so great that it cannot be decomposed without
depleting the dissolved oxygen concentration at the sediment-water interface. Most studies
have not shown significant improvement in water or sediment quality following applications
of microbial products.
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PROBIOTICS AND IMMUNOSTIMULANTS IN SHRIMP CULTURE

Sirirat Rengpipat
Department of Microbiclogy, Faculty of Science,
Chulalongkorn University
Bangkok 10330, Thailand.
sirirat @ sc.chula.ac.th

Recently, there is an Increasing health concem among the world population for preparation
of safe food beginning at the level of raw materials. One strategic approach to address this
concern in food industry is traceability under hazard awareness programs that convey
information to farm folk on how quality and safety can be assured. Avoiding the use
chemicals and antibiotics in rearing farm animals is integral to such programs since there are
known effects on human health from long-term use antibiotics, for example. These can leave
residues in meat and be directly consumed by humans. Organic products, either eco- or bio-
products are currently preferred in the European community. One example is the use of
starter cultures with probiotic properties in dairy products that have been designated-as
beneficial for humans. Their claimed functions include control of intestinal infections, control
of serum cholesterol levels, improvement in lactose utilization by persons with lactose
intolerance and anticarcinogenic activity. The same benefits have been expected from the
use of probiotics with animals. Probiotic bacteria have been used since ~1950 in farm
animals and ~1980 in aquaculture. However, interaction between the animal host and the
probiotics is still ill defined. Moreover, there are very few recent reports on the use of
probiotics and immunostimulant in agquaculture. This paper reviews the published literature
and compares the different experimental strategies that have been used study the
phenomenaon,
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EFFICACY OF PROBIOTICS AND IMMUNOSTIMULANTS IN
DEVELOPING RESISTANCE AGAINST LUMINOUS VIBRIOSIS IN SHRIMP

L. Jayasree*, P. Janakiram, R. Madhavi
Department of Zoology, Andhra University, Visakhapatnam, Pin: 530003 A.P. India
lokasree@rediffmail.com

An experimental study was undertaken to evaluate the efficacy of commercially available
probiotics and immunostimulants in enhancing shrimp (Penaeus monodon) survival, growth
rates and resistance against luminous vibriosis (V. harveyi). Two different Probiotics (Prob-1
& Prob-2) and Immunostimulants (IM-1 & IM-2) were obtained from local companies. Healthy
hatchery reared postlarvae (Pl 20) were acclimatized to laboratory conditions for one month
and then fed ad fibitum for a period of one month with normal feed (controls) or feed
containing probiotics or immunostimutants at 5 g / kg. The control and treated shrimp were
then challenged with luminous Vibrio harveyi followed by estimation of growth, survival and
bacterial loads at one week post challenge. There was no difference in survival of shrimp fed
Prob-1 and Prob-2, but those fed Prob 2 had a higher growth rate. Shrimp fed IM-1 showed
much higher survival and growth than those fed IM-2 or either of the probiotics. Survival at 1
week post V. harveyi challenge for the group fed IM-1 was 40%. Corresponding survivals for
groups treated with Prob-1, Prob-2 and IM-2 were 20%, 6% and 20%, respectively, For the
control group, mortality at 1 week post V. harveyi challenge was 100%. Thus, different
probiotics and immunostimulants vary in efficacy for protection of shrimp against luminous
vibriosis.
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BACTERIOPHAGES AND THEIR ROLE IN BIOCONTROL OF PATHOGENS IN
AQUACULTURE

Iddya Karunasagar, Indrani Karunasagar
Department of Fishery Microbiology
University of Agricultural Sciences,

College of Fisheries, Mangalore-575002, India.
mircen@sancharnet.in

Bacteriophages are widely distributed in the aquatic environment and it is thought that they
play an important role in maintaining the microbial balance in natural ecosystems.
Bacteriophages have been found to be specific for certain microbial strains and they have
been used in typing bacterial species. However, bacteriophages with a wide spectrum of
activity against pathogenic strains of any bacterial species would have application in the
control of pathogen populations. Management of bacteriai disease in aquaculture systems
has depended on the prophylactic and therapeutic use of antibiotics, However, this approach
is not environmentally friendly, since antibiotic residues in foods are a major public health
concern. The selection of bacterial populations resistant to antibiotics and the spread of
antibiotic resistance genes in microbial populations are issues of serious concern, On the
other hand, bacteriophages are found in the natural environment and therefore have a
potential for application as biocontrol agents. We have isolated several bacteriophages Iytic
for luminous Vibrio harveyi from aquaculture and coastal environments. Some of the
bacteriophages are Iytic for the collection of V. harveyi strains tested and show potential for
application as agents for biocontrol of this important group of shrimp larval pathogens.
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EFFECTIVE CONTROL OF AMMONIA AND NITRITE IN COMMERCIAL SHRIMP PONDS
USING A UNIQUE CONSORTIUM OF MICROBIAL NITRIFICATION STRAINS

D. Drahos, P. Tacon*, T. Suyawanish, S. McHatton
Shrimp Biotechnology Business Unit, BIOTEC,
National Science and Technology Development Agency,
Science Park, Rangist, Thailand.

A novel consortium of microbial nitrification strains, NB700 has been developed. It has been
demonstrated to be effective for ammonia and nitrite control both in the laboratory and in
commercial shrimp pond studies. FiSH (fluorescent in situ hybridization) analysts and full
165 rDNA sequence determination confirmed that the consortium consisted of Nitrosomonas
eutropha and a Nitrobacter species that existed in a large fiocculated biofilm structure that
could be readily suspended the pond water column. Both strains had unusual tolerance to
high salt and growth temperature conditions. In the laboratory and field studies with the
shrimp Litopenaeus vannamei, periodic applications of NB700 maintained or reduced the
respective ammonia and nitrite levels throughout test periods to 0.2 and 0.5 ppm or less.
The pond growing period in the NB700-treated ponds could be extended to over 110 days
when compared to the typical 90-day or shorter harvest time required for untreated control
ponds. Yields were 155 and 16.6 tons/ha in duplicate treated ponds. The nitrifier
consortium is compatible with a probiotic blend of PB628 Bacillus strains that appear to
further augment good pond water quality maintenance.
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SCREENING OF PROBIOTIC BACTERIA EMPLOYING GFP-TAGGED Vibrio harveyi IN
SHRIMP LARVAE

Widanarni, A. Suwanto®, Sukenda, B. W. Lay
Department of Biolagy, Faculty of Science and Mathematics
Bagor Agricultural University, Bogor 16680, Indonesia.
asuwanto@indo.net.id

Probiatic bacteria for biocontrol of vibriasis were isolated from tiger shrimp larvae and the
hatchery environment. Almost all isolates could inhibit the growth of pathogenic Vibrio
harveyi. SKT-b isolate from Skeletonema was very effective In inhibiting V. harveyi and
significantly reduced larval mortality in pathogen challenge assays. These prospective
probiotic bacteria did not show pathogenicity to shrimp larvae at a concentration 10°-10°
CFU/ml. Partial sequencing of the 16S-rRNA gene showed that SKT-b was similar to Vibrio
alginolyticus., To analyze the mechanism of disease suppression by SKT-b, especially with
respect to competition for adhesion sites, we constructed recombinant V. harveyi carrying
gfp gene as a molecular marker. V. hanveyi carrying gfp cloned in a broad-host range
plasmid {pWGO01) resulted in green-fluorescent colonies and cells due to the production of
GFP. However, under non-selective long term experiments without antibiotic pressure,
pWGO1 was highly unstable. Therefore, we used a mini Tn70 transpasen containing gfp
gene to yield stable transconjugants by insetfion into V. harveyi genomic DNA. One Tn70
transformant called G3-Tn10gfp gave green-fluarescent colanies and cells. Stability analysis
and pathogenicity assays showed that Tn70gfp was stably maintained in V. harveyi G3
strain and did not altercate its pathogenicity. tn subsequent adherence assays, fluorescent
G3-Tn10gfp cells could be observed inside the digestive tract of shrimp larvae and their
numbers were lower with SKT-b treatment than without. This demaonsirated possible
competition for adherence sites or nutrition between V. harveyi and SKT-b.
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COPPER ADDITION TO CONTROL VIRULENCE OF PATHOGENIC VIBRIO AGAINST
PENAID SHRIMP

Tatsuya Nakayama®*, Nakao Nomura, Masatoshi Matsumura
Graduate School of Life and Environmental Sciences, University of Tsukuba,
Tsukuba, ibaraki, 305-8572, Japan.
ta-tsu@syd.odn.ne.jp

One of the deteriorations in aquaculture is mass mortality of shrimp caused by pathogenic
microorganisms. Vibrio species are the most prominent pathogenic bacteria in shrimp
aquaculture. Many kinds of antibiotics have been widely used to control these pathogenic
bacteria. However, use of antibiotics in aquaculture may cause problems in terms of
outbreak by resistant bacterial isolates. Therefore, one of the best ways to prevent problems
from pathogenic bacteria is to control their virulence. In this study, we studied the effect of
copper in controlling virulence of pathogenic Vibrio isolates. Two pathogenic Vibrio isolates
were used in this study. Their virulence was analyzed by viable shrimp haemocyte cell
counts and by MTT assay with Hela cells using Vibrio culture broth supernatant prepared
after 24 hours of culture. Vibrio challenge tests were conducted using Penaeus japonicus.
Results from all of three methods showed that Vibrio toxicity was down-regulated by addition
of Cu but without affecting cell growth. Moreover, it was found that copper was able to
control Vibrio luminescence. Real-time RT-PCR assays to test for the relationship between
copper level and LuxR gene expression in the form of Lux mRNA suggested that addition of
copper could be useful to control the virulence of pathogenic Vibric.

Survival Rate [%]

Cu concentration in culture medium [ppm]

Figure 1 Survival of shrimp haemocytes 5 minutes after addition of Vibrio
supernatant from 24-hour cultures.
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THE IMMUNE PARAMETERS OF WHITE SHRIMP Litopenaeus vannamei EXPOSED TO
COPPER SULFATE

Su-Tuen Yeh, Chun-Hung Liu, Jiann-Chu Chen*
Department of Aquaculture, College of Life and Resource Sciences
National Taiwan Ocean University
Keelung, Taiwan, 202, ROC.
jcchen@mail.ntou.edu. tw

Copper sulfate is commonly applied to shrimp ponds to eradicate filamentous algae. It is
also very effective in reducing the abundance of blue-green algae like Osciflatoria that
synthesize and excrete aversive flavored compounds such as geosmin. Shrimp farmers
often apply excess amounts of copper sulfate in pond management. Therefore, the
concentration of copper sulfate remaining in the water and its effect on the resistance of
cultured shrimps are of primary concern. White shrimp Lifopenaeus vannamei exposed to 0
(control), 1, 5, 10 and 20 mg ' Cu*" for 24, 48 and 96 h were examined for THC (total
haemocyte count), phenoloxidase activity, respiratory burst (release of superoxide anion},
phagocytic activity and clearance efficiency to V. alginolyticus. Copper concentrations at 1
mg I or greater for 24 h resulted in decreased THC, phenoloxidase activity, phagocytlc
activity and clearance efficiency, whereas a copper concentratlon of 20 mg I caused a
significant increase in respiratory burst. Concentrations of Cu®* at 1 mg I or greater

increased the susceptibility of L. vannamei to V. alginolyticus infection by depression in
immune ability.
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BACTERIOLOGICAL, LIGHT, AND SCANNING ELECTRON MICROSCOPE STUDIES ON
VIBRIO SPECIES IN Penaeus indicus

Salah H. Afifi
Department of Pathology, Faculty of Veterinary Medicine,
Assiut University, Assiut, Egypt.
afifi_S_4@hotmail.com

The present study describes the histopathological changes by light microscopy in the
hepatopancreas (HP) of the white shrimp, Penaeus indicus samples from hyper saline water
of the Red Sea. In vitro studies on the effects of both carbenicillin and Bacillus sublitis
(ATCC 6633) filtrate on isolated Vibrio spp. were also investigated by scanning electron
microscopy (SEM). The HP and intestine of 15 white shrimp (3-6 g} were fixed in Davidson’s
fixative and processed for light microscopy with H&E and Gram staining. Bacteriological
isolation, counts and identification were also carried out. Light microscopy showed
corrugation and separation of tubule epithelial cells and slight, moderate and diffuse
necrosis. Melanized nodules were not observed. Gram-negative bacteria were identified
inside the lumen of the HP tubules. Large numbers of Gram-negative bacteria in the tubules
was associated with lower numbers in the intestinal lumen. Necrotic changes were attributed
to the effects of isolated vibrios (V. parahemolyticus, V. anguilfarium, V. splendidusll,
V.alginolyticus ). SEM showed that B. sublifis filtrate exerted diffuse damage of the outer cell
wall of isolated vibrios while the antibiotic caused localized deep defects in the cell wall.
B.sublitis filtrate also resulted in a marked decrease in the number of bacteria and a wide
zone of inhibition on TCBS agar. The study showed that histopathological changes were due
to septicaemia from isolated pathogenic Vibrio species and suggested that overwhelming
pathogenic Vibrio may decrease the intestinal flora. Bacillus sublitis filtrate caused more
alterations to isolated Vibrio species than antibiotic.
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GROWTH PERFORMANCE OF Penaeus monodon GROWN UNDER ZERO WATER
EXCHANGE AND ADJUSTED CARBON TO NITROGEN RATIO

Pohan Panjaitan, Jim Luong-Van*
Faculty of Education, Health and Sclence, Northern Territory University
Darwin, 0909, NT, Australia.
jim.luong-van@cdu.edu.au

In intensive prawn culture, ammonium and nitrite may accumulate to toxic levels under
aerated conditions and water exchange is used to flush out those toxic components.
However, this method of reducing nitrogenous compounds reduces biosecurity and effluent
control. This work investigated survival, growth and food conversion ratic of P. monodon
(average weight 3.34 + 0.01g) grown under conditions of zero-water exchange and adjusted
carbon to nitrogen ratio (C:N ratio from 6.5 to 22.5) using molasses as an organic carbon
source. Increased C:N ratios resulted in better growth rates and FCRs (Table 1). The better
prawn performance was correlated with decreases in ammonia and nitrite levels (Table 1)
and the number of heterotrophic bacteria in the culture medium. The results suggested that
inorganic nitrogenous compounds were immobilised by bacteria that in turn were used as a
supplement food source resulting in improved FCRs.

Table 1 Effect of C:N ratio on ammonia and nitrite in the culture medium and growth rate
and feed conversion ratio for Penaeus monodon.

Feed

Treatment . i Growth rate :
(C:N ratio) Ammonia (mg/l) Nitrite (mg/l) (g/day) cr::tr;gt?;s&;r;
6.5 (control) 1.06 £ 0.015a 45.07 £ 0.03a 0.133 £ 0.035a 3.398 £ 0.257a
15.0 0.348 £ 0.048b 2.86 +0.02b 0.154 £ 0.004b 2.889 +0.070b
17.5 0.92 £ 0.038¢ 0.144 £ 0.04¢ 0.161 £ 0.004¢ 2.715 £ 0.087¢
20.0 0.08 £ 0.018d 0.078 £ 0.013d 0.198 + 0.003d 2.216 £ 0.036d
22.5 0.08 £ 0.01d 0.049 + 0.004d 0.172 £ 0.004e 2.388 £ 0.118e
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SOURCE OF SALMONELLAE CONTAMINATION IN SHRIMP AQUACULTURE
PRCDUCTION IN WEST JAVA, INDONESIA

Ratih Dewanti-Hariyadi*, Widya Rusanto, Harsi D, Kusumaningrum, Santoso
Department of Food Technology and Human Nutrition,
Faculty of Agriculturat Technology,
Bogor Agricultural University, Bogor, Indonesia.
pkmt-ipb@indo.net.id

Shrimp continues to be an important export commodity for indonesia and contributes
significantly to the country’s revenue. However, shrimp exports have been frequently
rejected due to filth, Salmonelfa and unsanitary conditions. It was previously reported that
12.5% of fresh aguaculture shrimp centained Salmonellae. This study was conducted to
identify the source for Salmonelfa contamination during production of aquaculture shrimp in
West Java, Indonesia. To achieve the objective, several ponds were investigated using
samples of water, sediment, feed and Tiger shrimp to assay for the presence of Salmoneffa
according to the Bacteriological Analytical Method (AOAC, 1995) and with confirmation by
serology. Preliminary results indicated that water was the primary source of Sa/monella
contamination. Salmonelfla species (serogroup 1A}, S. arizonae and S. arizonae (serogroup
3A) were the dominant serotypes found at the production level. However, additional
contamination sometimes occurred during collection prior to transpertation to shrimp
processors. S. cholerasuis, presumably originated from farm animals nearby and
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DEVELOPMENT OF THE SEAWEED CULTIVATION AND INDUSTRY IN JAPAN

Masao Chno
Usa Marine Biological institute, Kochi University
Usa-cho, Tosa, Kochi, 781-1164, Japan
Email: mohno@cc.kochi-u.ac.jp

The total seaweed production in Japan from natural beds and from cultivation grounds was
estimated to be approximately 650, 000 tons wet wt. annually. Of this the production of
cultivated seaweeds was about 815, 000 tons wet wt. (94.6%). The culture of the edible red
seaweed, Porphyra, in Japan has been established since ca, 500 years ago. The cultivation
technology for the other edible seaweeds, i.e. species of the green alga Monostroma, and
the brown algae, Undaria and Laminaria, was developed only some 40 years ago.
Production of other species, such as the brown algae Nemacystis decipiens and
Cladosiphon okamuranus and the red alga Meristotheca papulosa, have increased as
seaweed salad since 1990s. The total annual income from the production of seaweeds in
Japan is approximately US$500 million. About 56, 000 tons of seaweeds are imported
annually for the material of food processing, agar, carrageenan and alginic acid, which are
collectively worth US$113 million,

Seaweed cultivation methods in Japan are generally classified into two types: the net
method (usually 2 m x 20 m with @ mesh size of 15 cm) is used for species of Porphyra,
Monostroma, Enteromorpha and Cladosiphon, and the rope method, which is used for the
cultivation of Laminaria and Undaria, The technology of seaweed cultivation in Japan has
succeeded in increasing production of each species. Recently, the main areas in seaweed
cultivation are on the genetics and disease management for production of good quality
seaweeds. Japanese people have used seaweeds as food for many years. The quality of the
materials for food processing is important as higher quality products are required. Nowadays
the processing of Porphyra, Undaria, and Laminaria has become automated in large-scale
factories to meet the increasing demand for these seaweeds.

The agar industry in Japan began about 400 years ago, and grew to be the biggest producer
of agar in the world in the 1970s. At present, the agar produced in Japan is based on
imported materials of Gracifaria and Gelidium from the other countries, The new applications
of agar are based on many kinds of food and cosmetics. Alginate in Japan has been
extracted from the brown seaweeds, Eckfonia and Durvifflea from Chile. The alginate
produced in Japan is of high quality, and is generally preferred for use in various fields. The
‘annual production of alginate is estimated at about 1,000-1,500 tons annually. The new
applications of alginate are linked to the areas of food, medicine and industrial products.
Recently, there are many products of pharmaceutical functions with water-soluble dietary
fibers of seaweeds (fucoidan, agar-oligosaccharide and alginic acid, etc.) in Japan. Main
products are health drinks and anti-sunburn cosmetics. The three types of fucoidan brown
seaweeds have three activities; the self-destruction (Apoptosis) of cancer cells, biological
restoration and immunity activity. The research on experimental animals shows that certain
algal acidic polysaccharides prevent the proliferation of implanted cancer cells, possibly by
enhancing the immune system. In Japan, the new products with pharmaceutical functions
will be promoted widely in the near future.
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SEAWEED INDUSTRY OF THE PHILIPPINES

AQ Hurtado, AT Critchley
Scientist-Consultant, Jaro, lloilo City 5000, Philippines
Email: annehur@yahog.com

Among the major agquaculture commaodities produced in the Philippines, seaweeds contribute
66.9% of the total production, followed by milkfish {17.3%), tilapia (9.1%), shrimps and
prawns (2.8%) and others (3.8%). However, export volume and value of seaweeds rank only
number three next to tuna and shrimps.

The seaweed industry of the Philippines primarily involves Kappaphycus (cottonii type)
farming, trading, exporting and processing. The farming and gathering of Eucheuma,
Gracilaria, Caulerpa and Sargassum are only secondary.

Kappaphycus farming has positively transformed the lives of thousands of coastal families
since its introduction in the early 70’s. It has therefore contributed high revenue to the
national economy, as well. Today, the Philippines are the world’s major producer of
Kappaphycus and also a major player in the production of semi-refined and refined
carrageenan in the world. Despite the success of Kappaphycus industry in the country, it is
still confronted with problems, the solutions to which require the interplay of the private
sector, government agencies, research institutions and the academe.

On the other hand, there is a need to maximize the potential of Eucheuma, Gracilaria,
Caulerpa, Sargassum and other emerging economically important seaweeds in order to

address the challenges of a globally competitive market.

The seaweed industry of the Philippines has definitely established a niche in the global

market and will remain one of the top, marine-based dollar-earners of the country in the

years to come. -
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SEAWEED iNDUSTRY IN THAILAND

Anong Chirapart
Department of Fishery Biology, Faculty of Fisheries,
Kasetsart University, Bangkok 10900 Thailland
fisanc@nontri.ku.ac.th

In Thailand, seaweeds have been traditionally utilized as human food, although it is limited to
only those people living in the coastal areas along the Gulf of Thailand and the Andaman
Sea. Today, seaweed has become a very versatile product widely used for food in direct
human and marine animal consumption. It is also an ingredient for food and cosmetics
industries and is used as an animal feed additive and for wastewater treatment. Seaweeds
are harvested by hand from the wild crop population but are now increasingly cultivated.
They fall into three broad groups based on pigmentation; red, green and brown seaweed.
The utilized marine algae belong to the genera Gracifarfa, Porphyra, Eucheuma
(Kappaphycus), Cauferpa, Ulva, Enteromorpha, Acanthophora, Hypnea, and Sargassum. Of
which, the red alga Gracilaria is the most important economic seaweed in Thailand. They are
used in agar production and abalone feed. According to the report of the Thai Customs
Department (1994-19986), total annual value of exported dried agarophyte is estimated at
almost THB 31.4 million while total annual imported is about THB 354.6 million of processed
seaweed products.

The seaweed Industry in Thailland is af an initial stage. Although, cultivation of seaweed has
developed since 1986, it is not popular in Thailand. The seaweed culture is mostly
emphasized on the genus Gracilaria. Cultivation of Gracilaria has recently been developed in
the southern provinces where the algae also occur in natural populations, Common and
simple methods used for cultivation are pond culture and monoline culture. Pond culture is
successful with G, fisheri and G. fenuistipitata while monoline culture of G, fisheri pravides
acceptable production.

Recently, several species of marine algae have been considered as part of a recycling
treatment of wastewater from shrimp ponds. Gracilaria fisheri and G. tenuistipitata has been
grown in earthen ponds using shrimp farm effluent. In addition, Caulerpa flentiflifera,
Acanthophora spicifera, and Solfieria robusta are applied for wastewater treatment. Industry
of seaweed culture in Thailand is being continuously developed. The focus is on
management of cultivation system, because mass production and quality of seaweed
materials depend on appropriate management of the culture system. Consequently, mass
culture for Gracilaria production has developed using marine animal effuents under semi-
enclosed/controlled culture system. The semi-enclosed/confrolled culture system is
developed from the basic concept of a balanced management of environmental factors in the
culture system. This system will contribute to the sustainable development of seaweed
cultivation and industry of the country in future.
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SEAWEEDS FROM MANADO BAY, INDONESIA

Grevo S, Gerung
Sam Ratulangi University, Faculty of Fisheries and Marine Science, Manado 95115,
Indonesia
Email; ggrevo@hotmail.com

Since many centuries ago, macroalgae have been consumed by humans, especially in
China and Japan, and have become popular foodstuffs in other Asian countries recently. In
Indonesla, there is no available information on when the macroalgae started to be used as
food. Even now, macroalgae are less popular than fish or shrimp as seafoed. World demand
for macroalgae is expected to keep on increasing due to improvement of processing
technology and increased utilization. However, people in Indonesia are still not aware of the
macroalgae potential.

Information on algae in Manado Bay is still lacking, particularly on their morphological
descriptions which are important for taxonomic studies. It is necessary to conduct substantial
studies on algal biodiversity. This is important for the management of the existing algal
resources in Manado Bay.

The objectives of the study were to identify and morphologically describe all species of algae
found in the study sites. This study was expected to provide the latest information regarding
the species diversity potential for the sustainable and well-defined management of the
exploitation of marine resources.

This study was conducted in Manado Bay (3 stations) Bunaken island (4 stations), Manado
Tua Island (2 stations), Nain Island (2 stasions). Samples were collected in 3 m depth, 10 m
depth and in the reef by SCUBA in each station. The research succeeded in identified 4
family, 16 genera, 41 species of Chlorophyta ; 4 family, 6 genera, 20 species of Phaeophyta
- and 8 family, 21 genera, 48 species of Rhodophyta. Hundreds specimens, however, have
not been identified.

Some of the species found are important species already exploited for economic purposes in
other countries. Eucheuma and Kappaphycus are the only two genera locally exploited in
this area.
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THE SEAWEED INDUSTRY IN SABAH, EAST MALAYSIA

Ahemad Sade
Fisheries Research Centre, 88400, Likas, Kota Kinabalu, Department of Fisheries
Sabah, East Malaysia
Email: Ahemad.Sadi@sabah.gov.my

Seaweed cultivation was introduced in Sabah since 1978 and has increasingly become an
economically important natural resource for Malaysia, particularly for Sabah. It is known to
have wide application potentials similar to or even better than other commodities such as
cocoa and palm oil. Two significant seaweed-based industries have started and are
developing at a moderate pace. These are seaweed cultivation or farming and the
production of semi-refined carrageenan from seaweed. Besides the government agencies
focusing on socioeconomic development for rural people, there are private local companies
venturing into seaweed processing and cultivation at larger scale in Semporna. Three
methods of seaweed cultivation have been widely practiced and established in Sabah
namely, raft system (MKII), stake system and long line system. The long line system is being
widely practiced with approximately 95 % of seaweed farmers employing this method. This
was due to the fact that the long line system is more economical and practically easy to
handle compared to other systems. Kappaphycus alvarezii is the most common species and
widely farmed in Sabah besides Euchema spinosom in small percentage. Sabah is the sole
producer of seaweeds in Malaysia. The GDP in the year 2002 was RM21.16 billion whereby
fisheries sector contributed 3.2 % of the total GDP, Total production of dried seaweed in
2002 was 2,562.49 MT with the total wholesale value of approximately RM 4.4 million. Total
export for dried seaweed from Sabah in 2002 was 1,750 MT by weight and RM14 million by
value. Most of the dried seaweed production in 2002 was exported to the United Kingdom
(65.5%), Chile (13.0%), Korea (8.0%), Japan (6.0%) and other countries (7.5 %). The main
issues and challenges facing the seaweed industry in Sabah in particular and in Malaysia in
general will be discussed in this paper. Major programmes in place to boost the seaweed
production in Sabah, subsequently to meet projected production of seaweed in Malaysia in
the year 2010, will also be highlighted.
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SEAWEED RESOURCES FOR CULTIVATION AND UTILIZATION IN MALAYSIA

Christine A. Orosco (Siti Aishah Abdullah)’, Gan Ming Herng, Fong Chuen Far
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Malaysia's long coastline of 4800 kilometers with sandy and muddy beaches, estuaries and
mangrove swamps and solitary or clustered islands with fringing reefs provide substrates and
habitats for various seaweeds. Some of these seaweeds have been or are utilized for various
purposes, A study on the seaweed resources of Malaysia for cultivation and utilization,” with
particular focus on Gracifaria species has been going on for the last three years. Some of the
results from that study are discussed here.

In a survey of Peninsular Malaysia and parts of Sabah and Sarawak in east Malaysia, nine
species of Gracifaria were found. Of these, eight were terete species namely Graciaria
manilaensis, G. salicornia, G. changii, G. edulis, G. heteroclada, G. fisheri, Gracifaria sp. 1 and
Gracifaria sp. 2. A single flabellate species, G. fextorii was found. Gracifaria species were more
diverse and abundant in the southern tip and west coast of Peninsular Malaysia than in the east
coast. Most of the Gracifaria species collected were in mangrove or estuarine areas either
attached on rocky substrate or on mangrove roots and on nets used for aquaculiure in these
areas. The Gracifaria species collected from estuarine and coral reef areas appear to be
different. Biomass was relatively higher in estuarine areas. Gracilaria edulis is the most widely
distributed species followed by G. changii, however, G. changii appears to be the most abundant
species. It is mostly G. changii and to a much lesser extent, G. manifaensis that is used in some
localities as a salad. Some use of Gracifaria as abalone feed after culture in shrimp ponds was
reportedly done in 1970-1980C.

In terms of agar yield and physical quality, the Gracifaria species with the most potential as
commercial agar sources for cultivation are G. manifaensis, G. changii and G. fisheri. Some of
the agar yields obtained were the highest recorded in Malaysia. All three species had the best
agar quality when alkali treatment with 5% NaOH for 1 hour was done at 80-90°C.

In terms of growth, growing the Gracilarfa species in tanks in the hatchery was difficult with
bleaching and fragmentation the most common problems. It appears that light intensity
exceeded the optimum levels for the Gracifaria species. In pond cultivation trials, epiphytes were
the most dominant problem. In net cage culture in an estuary, grazing was the major problem.
Larger scale cultivation frials .in mud ponds in Johore and by spore attachment method on
different substrates in Sandakan, Sabah are currently being done.

The seaweeds currently cultivated and utilized commercially on a large scale in Malaysia are the
red seaweeds Kappaphycus alvarezii and Eucheuma denticulatum in Sabah. These are used a
sources of carrageenan for food and non-food uses. Some are prepared as bofttled pickled
seaweeds by wives of fishermen. Itis also available as dried seaweed packaged nicely and sold
as “Eucheuma — vegetarian health food” in tourist shops in Kota Kinabalu. Cheaper dried forms
of these seaweeds are sold in the local market for preparation as a sweet dessert,

The green seaweed, Caulerpa, together with Kappaphycus alvarezii and Eucheuma denticufatum
which are also sold in the local wet markets in Semporna, Tawau, Sandakan and Kota Kinabalu
in Sabah. The Caulerpa was collected from Semporna. The red seaweed, Soliera is also
harvested from natural populations in Sandakan, Sabah and sold fresh in the lgcal market to be
prepared as asalad.
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A NEW TANK MARICULTURE SYSTEM OF SEAWEEDS USING DEEP SEAWATER IN
JAPAN

Masanori Hiraoka*, Nachiro Oka
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Wild stocks of edible seaweeds have decreased due to water pollution or overfishing in
Japan. We need to establish the stable mariculture of the seaweeds. Recently, we proposed
a new “germling cluster method” for tank cultivation of the seaweeds in a free-floating form.
This method connected rhizoids of several seaweed germlings in the laboratory (Fig. 1)
which could be cultured in a free-floating form in the outdoor tanks. Furthermore, by using
deep seawater (DSW) from a depth of about 300 m with constant salinity and temperature,
inorganic nutrient richness and clarity, we have designed a new tank mariculture system. On
the basis of the designed system, a large scale plant for mariculture of seaweeds was first
built in Muroto, Kochi in Japan on June 2004. The plant is equipped with 60 tanks of 8 ton
capacity, 6 tanks of 1.5 ton and a laboratory for producing numerous Enferomorpha germling
clusters, and supplied with 1500 ton of DSW per day. Edible green seaweed Enferomorpha
is produced in the plant the year round. Natural populations of Enteromorpha oceur during
winter to spring but matured reproductively in high water temperature (> 20 °C) and
disappear during the summer and autumn. Enteromorpha in the plant can grow well even in
summer and autumn because the DSW is constantly about 12 °C throughout the year. The
average daily growth rate in Enteromorpha is 40-50%. The total annual biomass of this alga
is estimated to be 3 ton dry weight from a total of about 500 ton total capacity tanks. These
cultivated materials without contamination have high commercial value in the food market in
Japan. It is planned to produce other seaweeds (Undaria, Laminalia and Porphyra, etc) as
healthy food by the same mariculture system.

Fig. 1. Germling cluster of Enteromorpha.
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Development of Porphyra aquaculture and its application in bioremediation in China over the
past 10 years is reviewed. Porphyra is the most valuable edible seaweed with an annual
value of over $1.5 billion. In the 196Q's, China established the artificial cultivation technology
for Porphyra. The advances made in Porphyra cultivation technology including selection of
good starins, improvement of breeding, cultivation technology, freezing nets technology,
harvest and processing, and quality evaluation in China are briefly discussed. P. haitanensis
and P. yezoensis are the two main taxa cultured in China. With biotechnology, the rapid
Porphyra breeding and strain selection with cell engineering has been established. Several
good strains were selected and bred, and their yields could increase by 15-30%. Two new
breeding methods (without shells) have been developed, and one of the new methods, the
breeding with free-living conchosporangia, would be applied in Porphyra aguaculture in
China soon. Presently the commercial cultivation of Porphyra in semi-floating system is
practiced, and the floating system is in the process of being developed. The freezing-net
technology of Porphyra was introduced from Japan and has been applied to prevent the
diseases and green glass, and increase commercial quality. Mechanization of commercial
blade harvest was just developed and it would replace the tough handwork. Most
commercial blades were produced with full-automatic processing machines. Now it is
possible to produce the full-automatic processing machines in China and are exported to
other countries. The total cultivation area of Porphyra in China is approximately 23,300 ha
and the total yield of Porphyra is about 45,000 tons (dry weight) in 2003. The yield of
commercial Porphyra in China is the highest in the world since 2002, Our estimates of the
annual uptake of nitrogen and phosphorus by Porphyra aguaculture are about 2,250 tons
and 450tons respectively. Hence, the seaweed cultivation is the best way to bioremediate
the marine eutrophication. The coastal ecosystem of China is experiencing chronic problems
due to eutrophication due to increasing population pressure along the coastal zone, as well
as increases in finfish aquaculture. The seaweed cultivation would be greatly increased and
extended in China, for improving the water quality and sustainable development of
aquaculture,
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DISEASES IN CULTIVATED SEAWEEDS IN THE PHILIPPINES: IS IT AN ISSUE AMONG
SEAWEED INDUSTRY PLAYERS?

Danilo B. Largo
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Much of our knowledge about seaweed diseases comes mainly from those observed among
cultivated species in Asia, especially species of Porphyra, Gracilaria, Undaria and Laminaria.
In the Philippines, the ice-ice disease has affected the cultivated species of Eucheuma and
Kappaphycus, and remained to be the most devastating causative factor up to now, even
wiping out entire farms during outbreaks. Yet the issue of crop management to produce
good harvest seems to have passed the attention of seaweed growers and processors. The
main reason is probably due to too much attention being given to post-harvest quality
improvement of the raw materials rather than with on-site cultivation. Over the years, the
Philippines produce more than 80% of the world’s supply of Eucheuma and Kappaphycus for
carrageenan extraction. With a price per kilogram of between PhP30 - 40 (US$0.53 — 0.71),
seaweed demand is at an all time high. But while this is the case, the supply of raw
materials, both for the domestic and foreign markets, remains unstable. One of the factors
causing this instability can be traced to the traditional monoline technique of cultivating
eucheumatoid algae, which up fo now remains to be the choice of most farmers, and if there
are medifications that have ever been made in some places, their success failed to attract
wide application, either because they are not cost-effective for any small farm operator, or
the new method is short-lived because, sooner or laier, their maintenance is rendered
impractical. The result is that the problem of ice-ice disease seemed to have worsened in
more recent years, even to newly established farms. Now, reports of chronic cases of
infestation with epiphytes and parasites (secondary infection?) are emerging problems on
Eucheuma farming in the Philippines.

The circumstances behind the occurrence of ice-ice disease and that of epiphyte infestations
are herewith described both within the context of their respective etiology. Suggestions on
how to improve crop quality will be discussed in the context of seaweed health management.
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Seaweeds form a very important part of the marine ecosystem. They can physically
dominate the whole benthic environment and provide not only the primary food sources but
also habitats for a whole range of other marine organisms. Early exploitation of seaweed
resources depended on seaweed materials cast on shores, or harvesting of seaweeds from
their beds at low tide. More recently, extensive farming or cultivation of seaweeds, both in
the field, in ponds or in tanks, has become far more important as a way to provide the raw
materials for the seaweed industries. Understanding the ecological and physiological
requirements of seaweeds is therefore essential for seaweed farming to succeed. No doubt
many studies have been carried out in this regard. However, the environmental effects of
harvesting and farming have received much less aitention. Areas need to be considered
include sustainable harvesting strategies, environmental consequences of mono-culture or
farming of single species of seaweed over extensive area and introduction of seaweed
species for farming into areas beyond the known biogeographical range of the species. Very
little information is available on any of these areas and it would help to manage our seaweed
resources hetter if we pay more attention to them.
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CROP IMPROVEMENT IN SEAWEED CULTIVATION

Phang Siew Moi, Gan Sook Yee, Qin Song
Institute of Biological Sciences, University of Malaya, 50603 Kuala Lumpur, Malaysia.
E-mail: phang@um.edu.my

Presently, seaweeds are used as human food, feed, fertilizers and as sources of industrial
gums and chemicals. Seaweed cultivation is developed to meet the demands for
commercially important seaweeds such as Laminaria, Undaria (brown algae); Porphyra,
Gracilaria, Kappaphycus, Eucheuma (red algae) and Ulva (green algae). Several
technigues have been developed to improve the management of seaweed cuitivation such
as improved harvesting methods, reduced interspecies competition and the use of artificial
structures such as ropes and other substrata. Conventional plant breeding and strain
selection utilize the spontaneous or induced variation in cultured cells or tissues. More
recently protoplast fusion has been shown to be able to produce improved strains. Efficient
seeding, increase in growth rate and genetic improvement are alternative ways to optimize
the exploitation of these seaweeds. Successful seaweed transformation has been reported
for Laminaria, a temperate brown seaweed, from China. Crop improvement through genetic
transformation will be discussed in this paper, with focus on the tropical seaweed, Gracilaria
changii.
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Despite the long history of taxonomic studies of seaweeds, the identification and species
delineation of seaweeds is still problematic. This is due to lack of distinct morphological
characteristics and the plasticlty of the seaweeds. The advancement and new discoverles in
biochemistry and molecular biology has helped greatly in the identification of seaweeds by
the use of nucleic acids in seaweed systematic. The correct identification of the potentially
commercialisable taxon or species for agriculture is very important. This paper will discuss
the advancement of molecular techniques for the taxonomic and phylogenetic studies of
seaweeds. The use of molecular taxonomy in tropical seaweeds based on the Malaysian
Gracifaria and Sargassum as examples will be discussed.
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FUNCTIONAL GENOMIC RESEARCH OF Gracilaria changii A TROPICAL SEAWEED

Chai-Ling Ho*, Swee-Sen Teo, Seddon Teoh, Jin-Ming Tee, Siew-Moi Phang
Faculty of Biotechnology and Biomolecular Sciences, Universiti Putra Malaysia, 43400 UPM-
Serdang, Selangor, Malaysia.
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Seaweeds are valuable sources of food, biochemicals and pharmaceuticals. However, they
remain one of the least-studied groups of organism in spite of the rapid pace of acceleration
in genomic research. The total number of genomic investigations of seaweed is scarce
despite their ecological and economic importance. Thus, there is an urgent need to expand
the corpus of knowledge in genetics, molecular biology and biochemistry of these organisms
that are potentially important as a new emerging source of novel genes, and unique
biosynthetic pathways and enzymes.

Large-scale partial sequencing of randomly selected cDNA clones or the Expressed
Sequence Tag (EST) approach is a powerful tool for gene discovery and characterization in
seaweeds where little genomic information is available. The large-scale generation and
sequencing of ESTs from Porphyra yezoensis has been proven 1o be an effective approach
to isolate and characterize new genes from seaweed. In Malaysia, an EST project on
Gracilaria changii, an economically important indigenous red seaweed, was initiated to
facilitate the transcriptomic research of this agar-producing seaweed.

To date, a total of more than 5000 ESTs have been sequenced and clustered into contigs, of
which approximately 75% showed low similarity to other genes in the database, justifying the
potential of seaweed as a source for novel gene discoveries. Among the 25% contigs that
had significant similarity to the genes in the database, there were ESTs corresponding to
diverse functional groups e.g. metabolism, protein synthesis, transcription, transportation,
protein destination and storage, energy, intercellular trafficking, disease and defense, cell
growth and division, signal transduction; reflecting the transcriptome of this tropical
seaweed.

The cDNA clones generated from this project were immobilized on cDNA microarray slides
to facilitate the study of gene expression profiles of G. changii of various physiological
states. The transcriptome of G. changif in response to salinity, light intensity, pH and other
factors that influence its cultivation and utilization, will be investigated to shed some lights to
its gene functions for future genetic manipulation and species improvement.
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TO CARRAGEENOPHYTES)
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Frocess Development Centre, Degussa Food Ingredients / BL Texturant Systems, Degussa
Texturant Systems France SAS, 50500 Baupte, France,

The past 40 years have seen a marked transition in the supply of raw materials for the colloid
industry, in particular for sources of the hydrocolloid carrageenan, where there has been a
revolutionary change from the collection of materials from wild populations to the predominance
of the supply of raw material coming from cultivated materials — true marine agronomy! However,
cultivated materials cannot supply all of the colloidal properties required and a sustained demand
exists for materials from wild, harvested populations.

This paper will expand on the concept of raw material security — not only the responsibility for
security of supply of materials of acceptable quality from the farmers/traders to the factory, but
also the responsibility of the hydrocolloid producer to the client, the end user of the colloidal
properties.

The generalized supply chain of seaweeds from the farmer to the processing factory will be
discussed. There is an obvious need for security of supply fo large factories with continuous
production. Any products for such a sophisticated market such as hydrocolloids must also be
subject to strictly applied and well-defined quality control criteria. This is particularly true if the
products are intended for pharmaceutical applications where traceability of the material is
paramount.

Quality control for seaweeds is a difficult concept to apply - Seaweeds are “natural” products and
s0 a large degree of inherent variation can be expected in their qualities. One can expect the
variations to be larger in raw materials which are still collected from wild populations. In contrast,
cultivated materials are generally more homogeneous; as can be expected, seasonal and
geographic differences are evident in both wild and cultivated seaweeds. Some selected aspects
of farming practice apparent environmental change and impacts on guality will be discussed.
These problems of variation may be further exacerbated in that the raw materials are generally
purchased on the basis of bulk biomass and supplied by the container load. The general quality
criteria applied are often those which can be simply assessed in the field such as moisture
content and presence of foreign material. Until now, it has been difficult to dlf'ferentlate the quality
and yield of the carrageenan present in the raw material.

In marked contrast to the bulk purchases of seaweed raw materials, the hydrocolloids are
speciality additives, often applied in proprietary blends at relatively low concentrations, to be
used in processed foods and many other apglications, where specific, predictable and reliable
rheoclogical properties are required and the “consumer” (e.g. food manufacturer) places a value
on this as is reflected in the price paid for the product and applications support.

Seaweed producers and processors have a duty of care and it is very important that perceptions
of “quality” are dealt with in an open and transparent manner. Recent concems about seaweed
quality have included SEM (semicarbazide) and heavy metals (e.g. arsenic/arsenates) and
issues of genetic moedification. These points contributing to overall quality control of seaweeds for
carrageenan will be summarized during the presentation,

It is perhaps time that seaweed “crops” were differentiated in their value based on the content
and quality of pure hydrocolloid which they contain and not merely their bulk biomass. All
seaweeds are created equal - but some are more valuable than others]

239




7™ ASIAN FISHERIES FORUM 2004

CARRAGEENAN PRODUCTION BY TACARA SDN. BHD. IN TAWALU, SABAH,
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TACARA, which stands for Tawau Carrageenan, started as an idea by its four founding
directors. The idea and vision simply put was to enhance the value of the abundantly
available local seaweed. Inspired by the vast potential and spurred on by enterprising spirit,
in 1996 Tacara Sdn Bhd was incorporated with determined focus of processing seaweed
(Eucheuma coftonii and Eucheuma spinosium) into carrageenan.

Today, Tacara is a manufacturing concern with a factory operating in Tawau, Sabah.
Primarily, the factory produces Food Grade Natural Carrageenan powder and compounds
for various food and non-food applications.

Tacara has its own well-equipped laboratory at its manufacturing plant where most of its
research and development are conducted. Research and development of certain innovative
development are conducted in collaboration with research institutions.

Tacara also has its own seaweed farm for production of its own supply of raw material.
Tacara’'s commitment to the development of this industry involves both up and down stream
processes.

Tacara began as an idea. To date it is producing and exporting good quality Food Grade
Natural Carrageenan. It is where it is because of hard work of its dedicated staff and
generous support of its customers. We want to move on! We want to see our goal of
becoming a leading Natural Carrgeenan producer by producing world-class products and
solutions come true. We realize it will not be an easy task. A journey of a thousand miles
starts with a single step. We believe we have indeed started the journey not only for
ourselves but also for the nation in this particular industry,
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Farming of carrageenophytes genus Kappaphycus/Eucheuma has been a practice in the
South East Asian coastal waters since the early 1980s. These eucheumoids are cultivated
via selection technigues for the improvement of seaweed stock and vyield. After almost 25
years, various improvements have been introduced, i.e. farming techniques and strain
selection, to improve production of quality dried seaweed for the carrageenan industry.
However, limited information is available pertaining to research done on seaweed diseases
and post harvest processing of the harvested seaweed. In Malaysia, farming of
carrageenophytes is done in two districts; 1) Semporna (South-East coast of Borneo), and 2)
Kudat {tip of Borneo). As part of our research and development activities at our laboratory,
we looked into the dynamics of seaweed diseases and- post-harvest processing of the
seaweeds. This paper will first delve upon the etiology and dynamics of seaweed diseases;
“ice~-ice” disease and epiphyte invasion. Then, details of improved post-harvest processing
technigue will be discussed. Information obtained from our studies has given us in-depth
knowledge pertaining to the seaweed diseases and alternative methods of processing
seaweed in our effort to produce quality dried seaweed for the seaweed industry.
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AN OVERVIEW OF MARINE FINFISH AQUACULTURE IN THE ASIA-PACIFIC REGION
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Marine finfish aquaculture production in the Asia-Pacific region has grown by 240% since
1980, largely due fo increased production by China. In 2002, annual aquaculture production
of marine finfish in the region was around 1 million metric tonnes and valued at US$3.2
billion (FAO data). The major producer countries were China (58%) and Japan (275%).

Species cultured range from low-value species, such as milkfish (Chanos chanos) to the
highly valued grouper species {(Serranidas, Epinephelinag). A specific sector of production
is the high-value southern bluefin tuna (Thunnus maccoyii) which is grown-out from captured
juveniles in South Australia.

Production systems range from coastal ponds (often utilizing disused shrimp ponds), coastal
cages (typically small-scale family based operations) to large-scale sea cages.

Despite the diversity of species and production systems in use in the region, there are a
number of common constraints to the development of sustainable marine finfish aguaculture.
The first of these is the supply of juvenile fish for grow-out. Many aquaculture sectors still
rely heavily on the supply of juvenile fish from the wild. A recent FAC publication discusses
capture-based aquaculture industries for four groups in defail and discusses the issues
relating to capture-based aquaculiure sectors. Hafchery production of many species is
increasing, an example being the dramatic increase in hatchery production of groupers from
Indonesian hatcheries in the last 5 years.

A second major constraint is the development of compounded diets to replace the use of
‘trash’ fish which is widespread in the region. In many countries it is the higher priced
aquaculture commodities (such as groupers and lobsters) that compete successfully for
limited supplies of trash fish and are restricting the availability of trash fish for other
traditional uses, such as the manufacture of fish sauce. While pellet diets are now available
for a range of species, there is a need to improve the cost-effectlveness of many diets to
improve farmer uptake and reduce the use of trash fish.

Regionally, the development of sustainable marine finfish aquaculture is supported by the
Asia-Pacific Marine Finfish Aquaculture Network, which provides a mechanism for enhanced
collaboration in research, development and extension activities and supports improved
communication mechanisms for marine finfish aquaculture development. For more details,
see www.enaca,org/marinefinfish.
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The Asia-Pacific region is the world’s biggest producer of farmed marine products, and a
major exporter and market for seafarming products. Further development of marine
aquaculture in the region appears to be essential to contribute to future human demand for
marine products, in the face of expanding human populations and stagnant or declining wild
fisheries stocks. The development of mariculture though faces substantial challenges,
amongst which environmental constraints are likely to be particularly significant.

This paper reviews current trends in mariculture development in the Asia-Pacific region, with
particular attention to major envircnmental trends and constraints. The paper identifies key
environmental issues, discusses environmental management options and presents
recommendations on directions for future research and development support
environmentally sound development of the mariculture sector in the region.
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Disease is a major constraint affecting profitability and development of the aquaculture
industry. Intensification of aquaculture and transnational movement of animals has lead to
an increase in the spread of disease in Asia. In a recent alert issued by FAO (Sep. 27 2004),
outbreaks of aquatic animal diseases are becoming more frequent in Asia and they have
caused substantial economic losses. Infectious diseases are caused by viral, bacterial,
fungal and parasitic pathogens. They are responsible for almost all the devastating
morialities in fish and shrimp farming.

Asian aquaculture is characterized by an enormous diversity of species, with several dozen
marine species being farmed. Consequently, more resources are needed to understand the
basic epidemiology of diseases in the various species. Most farming is operated on a small
scale and technical support, such as disease diagnosis and training, is lacking. More focus
is on treatment rather than prevention, and antibiotics are available and widely used. In Asia,
most Individual farms produce several species of fish. Trash fish are widely used as feed.
Fry are often wild caught or derived from wild-caught broodstock. Furthermore, legislation for
and implementation of farming licenses and zoning policies are not in place in most Asian
countries. With a ‘gold rush’ mentality, this often results in too many fish and too many
farms in a concentrated area, which in turn promotes the spread of diseases. The
combination of all these factors, together with the diversity of organisms in tropical waters,
leads to a truly challenging disease situation. Poor health management has two fiscal
implications: loss of productivity due to animal mortality and loss of trade due to food safety
ISSUEeSs.

Good health management is the only “silver bullet” for disease control. Collectively, it
includes the use of healthy fry, optimized feeding, good husbandry techniques, disease
monitoring, sanitation, vaccination and proper control and biosecurity measures when
diseases do occur. Overall, emphasis must be on prevention rather than treatment.
Vaccination has been proven to be a powerful tool for disease control in modem fish
farming. In Asia, with the exception of Japan, ne vaccines for marine fish are available yet on
a commercial scale. The major advantages of vaccination over therapeutic treatments are
that vaccines provide long-lasting protection and leave no adverse residues in the product or
the environment.

Asia dominates global aquaculture and it has yet to reach its potential. Under the threats of
disease epidemics and consumer pressure on food safety, the industry must undergo
changes. In recent years, more collaborative efforts from governments, academia and
private sectors are being made to promote good health management for disease control.
This is the only way to keep the Asian aquaculture industry sustainable,
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Aquaculture continues to expand rapidly throughout coastal Asia. As a result, escapes of
farmed fish are increasingly common, and interactions between cultured and wild fish pose
new challenges for the conservation of wild stocks. Impacts of escapees on wild conspecifics
are dependent on the genetic origin and domestication history of farmed fish, the relative
abundance of escapees, feral and wild populations, and the ecological status of the latter.
Genetic origin and domestication history influence the performance of escapees in the wild,
and therefore ecological and genetic interactions. In general, farm escapees show lower
survival and reproductive success than wild conspecifics and this often limits their ecological
and genetic impact. Nonetheless, impacts of escapees can be very significant where their
abundance is high relative to the wild population and in particular where the latter is already
in decline due to overexploitation or habitat degradation. Ecological interactions may be just
as important a threat to wild populations as genetic introgression, which has received far
more attention in the literature. A framework for understanding and predicting farmed-wild
fish interactions and the implications of alternative management measures is urgently
required.

Systematic risk assessments accounting for the level of escapes, biological characteristics of
escapees, and status of wild stocks should be carried out to identify aguaculture sectors in
which escapes pose significant ecological risks. Where this is the case, measures should be
implemented to minimize risks. The first priority must be to improve containment of farmed
fish by identifying and improving husbandry conditions and practices most commonly
associated with escapes. In addition, there may be opportunities to facilitate recapture of
escapees through conditioning for site fidelity. Advancing domestication of farmed fish to
increase their dependence on culture conditions and thus reduce performance on the wild is
likely to be the most effective strategy for reducing impacts of escapees, and is also
compatible with the aim of improving the performance of cultured stock. Inducing sterility
through triploidisation can eliminate direct genetic interactions, but does not address
ecological and indirect genetic effects which are often just as significant. As an alternative it
has been argued that farming fish of local wild genotypes will reduce risks to wild
populations. However, maintaining wild genotypes under farm conditions is inherently
difficult and also implies foregoing the benefits of domestication for aquaculture production.
No single measure can eliminate the problem of farmed-wild fish interactions entirely, but a
combination of greater containment, recovery of escapees, and deliberate domestication to
increase dependence on humans has the potential to reduce impacts significantly.
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MARICULTURE IN THE PACIFIC

Ben Ponia
Secretariat of the Pacific Community
B.P D5, 9884 Noumea-Cedex, Fax +687 263818, Tel +687 262000,
New Caledonia.
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Aguaculture is an emerging industry in the Pacific region. The vast majority of Pacific Island
country and territories are coastal states and mariculure is a widely applicable. Whilst the
region does not have a well-developed tradition of mariculture the “sea” is synonymous with
it's natural and cultural heritage, Harnessing this acutely developed awareness is an
important avenue to appropriate and sustainable forms of mariculfure development. Already
diverse commeodities are farmed - black pearl and marine prawn dominates the value of
production, whereas seaweed and marine ornamentals species are higher volume. The
region has a history of both successful and failed mariculture ventures and there has been a
recent rejuvenation of efforts by the private and public sector in the expectatlon that
mariculture will be a significant Industry in the near future.
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SALMON FARMING, A GLOBAL SUCCESS STORY - WITH FOCUS ON THE IMPACT
OF VACCINES ON THE NORWEGIAN INDUSTRY

Alistair Brown
Intervet International B.V., Boxmeer, The Netherlands.
info.agua@intervet.com

It is exactly 30 years since a pilot salmon farm in Scotland harvested the first 34 tonnes of
salmon. This industry has developed dramatically and now produces nearly 1.5 million
tonnes annually, spread across the two powerhouses of salmon farming, Norway and Chile,
contributing 73% between them, with the remaining 27% coming from the UK, Canada and
some smaller producing countries.

In 1988, less than 50,000 tonnes of salmon were produced in Norway but more than 50,000
kg of pure antibiotics was used for disease control. Since then, salmon production has
increased to more than 500,000 tonnes per annum and the use of antibiotics within the
industry is virtually non-existent. Vaccination has contributed hugely to this success. All
Norwegian salmon and trout are now vaccinated by injection, the vast majority with oil-based
vaccines, protecting against up to five different bacteriai and one viral pathogen. This year,
180 million salmon and trout juveniles will be vaccinated in Norway alone.

The first commercial vaccine was developed for the salmon farming industry in Norway
about two decades ago. Over the years, vaccines have had an enormous effect on the
Norwegian fish farming industry. tn 1985, only 2 kg of salmon were harvested for each smolt
transferred to seawater and this was mainly due to losses through diseases. In 2004, it is
estimated that, for every fish transferred to sea, 3.8 kg will be harvested. An independent
analyst calculated that Norway has produced 2,769,000 tonnes of salmon between 1986 and
2000; without vaccines, this figure would probably onty have been 1,978,000 tonnes. The
value of these extra 720,000 tonnes, based on today's prices, is nearly US$ 3 billion.

While the success of the Norwegian salmon industry is directly associated with advances in
culture techniques, feeding strategies, processing technology, marketing and general health
management, vaccination has certainly played a significant role.
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ECONOMIC ASPECTS OF MARINE FISH CULTURE IN THE ASIA-PACIFIC REGION

Sih-Yang Sim

Marine fish culture has taken off at a rapid pace in the last five years in the Asia-Pacific
region, with breakthroughs and improvement of hatchery technologies and techniques for
several marine fish species. The fingerlings of some econcmically important marine fish
species such as grouper, snapper, threadfin, pompano, and cobia are now available through
hatchery production, and the farming of these species has increased recently. Although
fingerling supply from hatchery is still limited for species such as grouper, improvements in
larviculture techniques will see grouper fingerling supply from hatcheries increase and
reliance on wild fingerlings reduce.

Marine fish species farmed in Malaysia still rely heavily on imported fingerlings. Species
such as grouper, snapper, pompano, threadfin, cobia, seabass are just a few that are found
commeoenly cultured in marine fish farms in Malaysia.

In Thailand, most of the fingerlings of the marine fish species cultured are ccllected from the
wild, with the exception of seabass,

In Indonesia, marine fish farming is developing rapidly. In 1999, there was only one grouper
farm in Lampung with 8 units (i.e. 1 unit = 4 cages measuring about 4 x 4 m or 3 x 3 m).
However, in 2004 the number accelerated to some 800 marine fish cage units (800 x 4 =
3,200 cages). The development is mainly focused on grouper species, particularly
humpback (Cromileptes altivelis) and tiger grouper (Epinephelus fuscoguttatus), due to
availabllity of fingetlings from hatchery.

Marine fish farming in Indonesia and Malaysia is a capital intensive business venture.
Floating net cages are used for marine fish farming and most of the farms developed in
Indonesia and Malaysia are medium - to large-scale with solid wooden structures. Big polar
cages are also used for marine fish culture in Malaysia. In Thailand, marine fish farming is
more low cost investment which is run by small-scale farmers. Whether it is a capital
intensive business venture or small-scale low cost [ow Input farming, the economic impacts
cannot be overlooked. Employment and income generation from either large-, medium-, or
small-scale marine fish farming is of vital importance, particularly for communities living near
the farming areas.
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INDUSTRY STANDARDS FOR RESPONSIBLE FISHING PRACTICES: THE LIVE REEF
FOOD FISH TRADE IN SOUTHEAST ASIA AND THE PACIFIC

Peter Scott, Geoffrey Muldoon*
Marine Aquarium Council
Herrera Tower Condominium,
Herrera corner Valero Sts,,
Makati City, Philippines
peter.scott@aquariumcouncit.org

In response to global concerns over the rapid expansion and overexploitation of the world's
fisheries, new concepts which would encourage and lead to responsible, sustained fisheries
are being promoted. More recently, these concerns have led fo the adoption of collaborative
management programs based on common principles and standards as a means to conserve
fishery resources including: voluntary Codes of Conduct, certification and eco-labelling and
industry standards. Among the world's fisheries, coral reef ecosystems are important to
millions of people in Southeast Asia and the Indo-Pacific, as a source of food and
employment. It is estimated that nearly 90% of Southeast Asia's reefs are threatened by
human activities such as over-fishing and destructive fishing. The application of collaborative
models to coral reef fisheries, while needed, is challenging given the high percentage of
subsistence and artisinal fishing communities and the in-country capacity to implement these
programs. One example is the trade in Live Reef Food Fish, which is valued at more than
US$500 million annually.

This presentation presents an overview of the trade and discusses a project that has
developed voluntary standards of best-practice for the trade incorporating both wild-caught
and aquaculture aspects. In particular, a proposed plan for implementing these standards is
presented. It highlights the link between production, management and consumption and the
need to engage stakeholders across the chain of custody from fishers to restaurants. It also
addresses the unique aspects of the trade that hinder acceptance and adoption of
responsible best-practices, the strengths of using regional organizations and the
collaborative role of government and non-government agencies to develop and implement
them.
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CHANGING STRUCTURE OF FISH CONSUMPTION, PRODUCTION, AND TRADE: THE
ROLE OF AQUACULTURE IN THE ASIAN DEVELOPING COUNTRIES

Mohammed A. Rak*, Madan Dey, Mahfuzuddin Ahmed
WorldFish Center
mrab@cgiar.org

There have been significant changes in the giobal consumption, production and trade in fish
and fisheries products. The growth in exports of fish follows a tremendous growth in
production and per capita consumption. The per capita consumption of fish in the developing
countries was more than doubled over the past three decades, while it only increased by 1
kg in the developed countries from 22.4 kg to 23.5 kg. Along with the impressive growth in
global fish production there has been a change in the composition of fish production by
culture and capture fisheries. Capture fishery lost its potential to increase production.
Aguaculture production from both inland and marine waters continued to grow from around
18 million tons in 1994 to 32.9 million tons in 19989, Most of the aguaculture production over
the years came from Asian regions of which China is the dominant. The growth rate of
aguaculture production is much higher than that of capture fishery in Asia, although the
relative contribution of capture fishery production to the total fish production is still higher (62
percent) in the region. The development of aguacuiture technology for both inland and
marine waters and extension of the same in various intensity and practices at the farmer
level has made enormous impacts on the fisheries sector of the Asian developing nations.
Provision of diversified fish feed sources, supply of improved genetic strains and materials,
utilization of indigenous and non traditional water areas such as rice fields, reservoirs and
irfigation waters, and use of polyculture to optimize primary production played dominant role
in the increase in production from culture based fishery. Systematic selective breeding has
achieved significant increase in productivity for two important species, Salmon and tilapia.
The paper reviews the structural changes in the fisheries sector in Asia, discusses the
driving forces in the increase in supply of and demand for fish and fish products, and
economic and environmental implications to the fish exporting developing nations. The
paper also raises issues relating to poverty and long-term food security of the poor people in
the fish exporting countries.
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DEMAND FOR FISH IN ASIA: A CROSS-COUNTRY ANALYSIS

Yolanda Tan-Garcia
Department of Economics
UP Los Banos.
ygarcia@laguna.net

This paper sought to establish the fish consumption pattern in nine Asian countries
consisting of Bangladesh, China, India, Indonesia, Malaysia, Philippines, Sri Lanka, Thailand
and Vietnam. It also aimed to estimate the price and income elasticities of fish demand by
species as well as by income groups, i.e., low, middle and high-income households. A multi-
stage budgeting framework was used in the analysis, which estimated food/fish expenditure
function(s) in the initial stage and a system of demand equations for fish by species using a
guadratic almost ideal demand system (QUAIDS) model in the final stage. Possible bias in
the parameter estimates of the model brought about by zero consumption of certain fish
species resulting from non-preference or infrequent purchases was addressed through the
use of the Heckman procedure or LIMDEP models. Results showed that price and income
elasticities varied widely for all fish types investigated in the 9 countries. Additionally, all
income elasticities were found to be positive. These imply that fish, in general, is a
heterogenous product and a normal good. Specifically, fish was found to be more price and
income elastic among the lower income groups. This suggests that the fish consumption of
the poorer households respond more to prices and income than the richer households. At
the same time, the high-value fish types exhibit higher elasticities than the low-value
species. Hence, any policy that can trigger a reduction in fish prices (e.g., increase
production through aguacutture) or improvement in the livelihood of households will increase
the demand for fish especially among the poorer households.
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FINDING NEMO: ESTIMATING IMPORT DEMAND FOR LIVE REEF FOOD FISH

Elizabeth Helen Petersen, Geoffrey Muldoon, Brian Johnston
The University of Western Australia.
Liz.Petersen@tpg.com.au

Reef fish traded alive for table food are high value-to-volume products, with demand centred
in the luxury markets in Hong Kong, and southern mainland China. Approximately 15-20,000
tons of live reef fish are imported into Hong Kong, annually, valued at approximately US$350
million. These fish are consumed in high quantities during special occasions and festivals,
Approximately 20 countries in the Asia-Pacific region supply the market, which has been
somewhat volatile in recent years. In this paper, import demand functions are estimated for
Hong Kong/socuthern China, for each of the main supplying countries and fish species.
Cross-price elasticities, income elasticities, and the impact of season, the Asian Economic
Crisis and SARS, are estimated and the implications of the findings are discussed.

254



TECHNOLOGY NEEDS AND PROSPECTS FOR ASIAN AQUACULTURE

PROJECTIONS AND SCENARIOS FOR ASIAN FISHERIES: THE ROLE OF
PRODUCTIVITY IMPROVEMENTS IN AQUACULTURE

M.Dey and associates
WorldFish Center
Jin. Batu Maung, Batu Maung
11960 Bayan Lepas, Penang, Malaysia.
‘mdey@ecgiar.org

The AsiaFish model is a multicommaodity, well-disaggregated fish sector model incorporating
production (culture and capture), consumption, and trade. It has been applied to gauge
market potential of commodities as well as assess a number of policy options using
simulations of the most probable as well as alternative scenarios, for the next 15-20 years.
The paper discusses the model structure, data construction, parameter estimation and
calibration, and simulation resuits. Some of the key findings are: preduction, consumption,
and (for the most part) imports are expected to expand; production increases are dominated
by aquaculture; in several countries per capita consumption is projected to fall; and the
policy scenario. that best increases welfare of the poor appears to be productivity
improvements in low value agquaculture.
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PROFILE OF BRACKISHWATER AND MARINE AQUACULTURE TECHNOLOGY IN
ASIA

Roslina Kamaruddin, Ferdinand Paraguas*®
WorldFish Center
Jin. Batu Maung, Batu Maung
11860 Bayan Lepas, Penang, Malaysia.
r.kamaruddin@cgiar.org

Brackishwater aguaculture is becoming an increasingly important source of food fish. Asia
accounted for 73.97 % of the world’s total brackishwater aquaculture production. Indonesia,
Thailand, China and Philippines are the top producers of brackishwater aguaculture in Asia.
This paper reviews the profile of brackishwater/ marine aguaculture technology and provides
a comparative analysis of production, farming practices, and economics of key farming
technologies in brackishwater and marine aquaculture environments in nine Asian countries.
Results show that the brackishwater pond culture is the most widespread system in terms of
production, area and number of farmers in most of the countries under study, with shrimp
being the most dominant species. Cost and returns vary between countries due fo
differences in technology, production environments, resource endowments and input cost.
Shrimp farming in Malaysia is most profitable, though shrimp culture in India, Bangladesh,
Vietnam and Thailand also generate good returns. In the case of finfish aquaculture, grouper
culture in cage in the Philippines is most profitable.
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PRIORITY OPTIONS ON TECHNOLOGY AND POLICY FOR ASIAN AQUACULTURE

M. Dey and associates
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11960 Bayan Lepas, Penang, Malaysia.
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The WoridFish Center has recently completed a landmark study on strategies for increasing
and sustaining production in aguaculture and fisheries to benefit poor households in Asia.
This paper discusses the major findings of the paper with respect to aquaculture, including
the production analysis of fish farming, the socioeconomic profile of fish farmers, pro-poor
yet economically viable technologies to be prioritized in public and donor investment

programs, as well as the set of options that will promote the sustained flow of benefits to the
poor from aquaculture.
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STRUCTURE AND PROCESSES OF INPUT MARKETS FOR AQUACULTURE IN THE
PHILIPPINES: IMPLICATIONS ON AQUACULTURE'S SUSTAINABLE DEVEL.OPMENT

Nerissa D. Salayo
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11960 Bayan Lepas, Penang, Malaysia,
n.salayo@cgiar.org

Aguaculture in the Philippines needs efficient and sustainable sources of inputs to meet
development goals. This study aims to determine the structure and processes of the input
markets that serve the grow-out sector. This paper reports the results of a nationwide survey
of 139 farmers that grow milkfish Chanos chanos (Forsskal), tilapia Orecchromis sp., shrimp
Penaeus monodon, grouper Epinephelus sp. or mudcrab Scyfla sp.; and 59 suppliers of
inputs categorized as: construction materials and equipment; credit; feeds, fertilizers and
other substances; labor; land; - seedstock; technology; and utilities. Semi-competitive
structure prevails for feeds ahd fertilizers, and seedstock markets where differentiated
products are traded through geographically dispersed channels. The labor market exhibits a
semi-competitive structure arising from specialization of skills, Markets for credit, utilities,
and eqguipment are competitive. The survey results showed inequitable access to fand suited
for aquaculture. Complimentary relationship prevails among suppliers of technology.
Comparison of inputs required vs. obtained by the grow-out operators showed competitive
markets met demanded quantities. Inputs in imperfect markets were either obtained in
excess or below required quantities, in both cases thése are inefficient. Research and policy
issues in support of the technological and institutional changes to attain efficient and
sustainable input markets are discussed.
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NILE TILAPIA SEED PRODUCTION IN SPRING IRRIGATED RICE-FIELDS IN
NORTHWEST BANGLADESH — AN APPROACH APPROPRIATE FOR POORER
FARMERS?

Benoy Kumar Barman’, David C. Little
WorldFish Center, Bangladesh.

Common carp (Cyprinus carpio) seed production in irrigated spring (boro) rice-fields based
on stocking fertilized eggs has been promoted among farmers in northwest Bangladesh for
several years. The spawning and nursery of Nile tilapia (Greochromis nifoticus) in similar
irrigated rice-fields had been successful in northern Vietnam and demand for this species in
Bangladesh led to the current trial among farmers already producing common carp.
Participatory research was conducted with poorer farmers in two communities Girai (G) and
Bahagili (B) to assess the appropriateness of the approach. The selected households
(G=15, B=4) were practicing Integrated Pest Management (IPM). Each household allocated
one rice growing plot not currently used for common carp seed production for the trial. A
small number of mature GIFT strain Nile tilapia (12 female and 6 male; 100-125g size) were
supplied to each trial farmer irrespective of the size of their trial plots. Management
practices, production and sales were monitored weekly. The trial started in boro season at
the beginning of 1999 and ended at the end of anmon season in December. The average size
of the plots allocated for the trial was similar in both communities (G=0.12+0.09 ha,
B=0.14+0.07 ha). Each plot had one ditch with an area ranging from 20-120m?. The maijority
of the farmers succeeded in producing fingerlings in their plot, 10% failed totally but around
70% produced more than 2000 juveniles from a single plot. The production of fingerlings by
households in the two study areas was not different (4016£3350). Efficiency of production
was high, averaging 17.3 juveniles.kg™' female.day™. Most fingerlings were sold (43%) or
stocked for further culture in their own systems (39%), but some were used directly for
household consumption (17%). Fingerlings sold were mainly purchased directly by local
grow-out farmers or by fingerling traders. There was a large monthly variation in the number
of fingerlings harvested but the majority of fingerlings (91% total) were harvested in April-
July, peaking in the months of May-June (60% tctal) in both study areas. From August to
December the total number of seed harvested was only 9% of the total. Fish seed made an
impertant contribution to overall income from the trial rice plots; an average 39% of the net
income was derived from fish and 61% from rice production. The tilapia seed produced were
large (mean individual harvested weight =21g) and considered of high quality and available
at the time of year when demand was greatest for stocking and sale.

In the trial households, women and children played active roles in management, harvest and
marketing of tilapia seed. Calculated entry costs for tilapia seed producticn in rice-fields were
low provided mature fish were supplied to the farmgate. Potentially this makes the approach
attractive to poorer farmers with limited access to rice land, provided the issue of broodfish
supplies and maintenance between seasons can be addressed. The sale of seed through a
variety of local marketing channels also suggests that such decentralized seed supply
systems are likely to result in strong multiplier effects that benefit poor intermediaries and
consumers.
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TOWARDS LOCAL PRODUCTION AND AVAILABILITY OF QUALITY FISH SEED IN
ASIA-INCREASING BENEFITS TO THE RURAL POOR

David C.Little*, Benoy K. Barman
|nstitute of Aquaculture, University of Stirling, Stirling, Scotland, FKS 4LA,

Shortages of large, predator-resistant seed remain a major constraint to the success of
promoting rural aguaculture. Larger juveniles mean more success for food fish producers but
strategies to ensure their consistent supply remain undeveloped. This problem persists
despite the success and spread of private sector hatchery production of the major species
cultured. Private sector seed producers tend to only produce small seed and be located
within enterprise clusters distant from their dispersed rural customers. We present a
framework expiaining the current status and review potential strategies to improve the
situation for all stakeholders, including the final consumers of food fish. The historical,
technical and social contexts of fish seed production and distribution are considered. Both
the location of production and the fish species determine potential approaches to produce
quality juveniles close to their use and these are explored. The importance of fish seed
supply strategies to the poor is discussed and the impacts of different approaches on them
are assessed.
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CONTRIBUTION OF SELF-RECRUITING SPECIES OF AQUATIC ANIMALS PRODUCED
iN FARMER-MANAGED SYSTEMS TO URBAN FOOD SUPPLIES IN NORTHERN
VIETNAM

Ernesto J. Morales®, David C. Little, Elsa Amilhat, Kai Lorenzen, Harvey Demaine, Amara
Yakupitayage, Kim Van Van
Institute of Aquaculture,
University of Stirling, Stirling FK9 4LA.

Aquaculture in rural areas located close to urban centres is often affected by market
demand and input supply. A series of structured activities with groups of selected household
representatives followed by a year-long longitudinal survey were conducted in communities
within two districts of Red River Delta Northern Vietnam. The main objective of the research
was to evaluate the importance of self recruiting species (SRS) in farmer-managed aquatic
systems (FMAS) to the overall livelihoods of people. The two districts were selected based
on their topography and their proximity to perennial water bodies; three villages in each
district participated in the research. The study used participatory approaches to establish
and understand’ the importance of various SRS to producers and other stakeholders.

Participatory product flow analysis conducted with focus groups was used to understand the
flow of products from farmer-managed aquatic systems. Monthly monitoring over 12 months
showed that most products were consumed by the household or sold in District-level
markets or Hanoi, households in the upland communities studied tended to consume more,
Evidence from a survey of 12 markets indicates that self recruiting species like freshwater
prawns snakehead, tilapia, and snails were a significant component in urban District markets
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UPTAKE OF TILAPIA GENETICS-BASED TECHNOLOGIES THROUGH PUBLIC-
PRIVATE PARTNERSHIPS

Ruben C. Sevilleja*, Melchor M. Tayamen, Tereso A. Abella, Belen O. Acosta, Modadugu Gupta
Freshwater Aquaculture Center
Central lLuzon State University
Science City of Munoz, Nueva Ecija
Philippines, 3120,
rcsevilleja@yahoo.com

There are four strains of genstically-improved Nile tilapia (Oreochromis nifoticus) in the
Philippines which are being commercially distributed through public-private sector
partnerships. Two modes of access are being practiced: open access, and through licensing,
certification or accreditation. The establishment of various distribution pathways and
corresponding mechanisms has resulted in increased availability of improved tilapia strains
in the Philippines.

This study evaluated the effects and impact of public-private parinerships on access to and
uptake of the products of tilapia genetics research. The research also looked at the
dissemination procedures for the delivery of research products, product recipients or
beneficiaries; access to and uptake of the technologies. The study has resulted in making
recommendations for policy formulaticn.

Majority of the users of genetically improved tilapia are small landowners indicating that
genetics-based technologies for tilapia tend to be scale-neutral. However, a high amount of
capital is required in order to operate a tilapia farming business which may be beyond the
reach of poor farmers. it is deduced that farmers using improved strains of tilapia, although
generally not owning large tracts of land, are well-off because they have ready access to
capital from their own sources thus marginalizing small farmers.

Results also show that technology transfer is not very evident, especially in areas which are
not effectively served by government extension services. There is also concern about the
perceived competition between the public and private sectors in the marketing and
distribution of improved tilapia seed in certain areas. Hence, there is a need to identify
specific functions of public and private sector in production and distribution of improved
strains of tilapia seeds. It is expected that the proposed establishment and institutionalization
of a Fish (Tilapia) Seed Certification System can address the growing concerns and
anxieties over guality of seed and insuring integrity of improved tilapia,
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IMPACT OF ENHANCED AQUACULTURE KNOWLEDGE ON THE SOCIO-ECONOMIC
STATUS OF FISH FARMERS IN BANGLADESH

C.P. Morrice®, B.K. Mahalder, N.I. Chowdhury
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Clo Yew Tree House
Theberton, Leiston, Suffolk
P16 4RU, UK.

Training in seasonal pond aquaculture management to poverty selected farmers in
Northwest Bangladesh resulted in a 29% increase in fish production compared to a control
group of untrained farmers. This increase was measured three years after intervention had
ceased. The net income from fish production aiso increased by 305% compared with 37%
for untrained. A reduction in production costs was a major contributing factor. The financial
value of this rise amounted to an additional 25% on the annual average earnings of an

agricultural labourer, which was the main occupation for 87% of both groups prior to
intervention.

Despite increased financial assets there was na chvious improvement at this stage in socio
economic status for the trained group over the untrained farmers. However, a more in-depth
analysis of livelinocods issues after a longer interval would possibly provide better indicators
of accrued benefit and present designers of future intervention activities with a clearer
understanding of how advancement of the poor from technology transfer is realized.
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SMALL-SCALE AQUACULTURE IN UPLAND AREAS OF YEN CHAU DISTRICT, SON
LA PROVINCE / NORTHERN VIETNAM

Silke Steinbronn*, Nguyen Ngoc Tuan, Ulfert Focken, Klaus Becker
Department of Aquaculture Systems and Animal Nutrition in the Tropics and Subtropics
University of Hohenheim (480B), 70593 Stuttgart, Germany
inst480@uni-hohenheim.de

Within the framework of the special research program “sustainable land use and rural
development in mountainous regions of southeast Asia” a survey on aguaculture practices
was carried-out in Yen Chau district, son la province (Northern Vietnam). The region is
classified as poor. Depending on the village, 30 — 95% of all farmers own ponds. About
80 farmers in a perimeter of 20 kilometres around Yen Chau town operating grow-out ponds
were interviewed on their farming activities. All belong to the ethnic minority of black Thai.

Typically, the Black Thai farmers live in villages in the vaileys and cultivate maize, cassava
and occasionally cotton as cash crops on the hillsides. Most farmers have smaller paddy
plots in the valleys. Usually, the rice is only for home consumption. Often farmers possess
one or more buffalos, some farmers own cattle and pigs additionally. Many also raise
chicken and ducks. Fish ponds are mostly located between the paddy fields or next to the
houses of farmers. The ponds (size between 200 and 5000 m? most ponds below
1 000 m?) are characterized by a continuous water-flow. Usually, the farmers raise grass
carp, mud carp, commen carp and tilapia, in many cases also silver carp and silver barb
(mean stocking density: 1 fish/m?). Around 30% of all stocked fish are grass carp. Fry or
fingerlings are obtained from the local hatcheries. Tilapia and common carp are often not
stocked due to natural reproduction.

The main feed inputs to the pond system are crop residues, such as banana, cassava,
bamboo and maize leaves and rice bran. Different grasses and duck weed,  normally
collected from the paddy fields, are also fed. Almost all farmers manure their ponds with
fresh manure (mainly from buffalo}, but no animals are stocked in pens next to or above the
pond.

The farmers usually harvest one or two years after stocking. The mean fish yield is around
240 g/m?. A significant part (up to 100 kg/year) is consumed by the household itself or used
as a gift item. The remaining part is sold to traders. In Yen Chau the prices for fish at the
Jocal market are generally considered as high (~ 1 US$/kg grass carp). Prices for fish have
further increased since the cutbreak of bird flu in winter 2003/04, Farmers also collect snails,
molluscs and shrimps from the pond. Fish farming is an important source of cash income
and an essential anima! protein supplement in the families’ diets.

The fish yield of roughly 240 g/m? for a 2-year production cycle must be considered relatively
low for a feed-based aquaculture system. Among the possible reasons for this are a) lack of
training or extension services in the field of aguaculture, b) low quality of the stocking
material, ¢} high mortality of grass carp due to diseases {84% farmers reported diseases of
grass carp in former years) and d) negative impact of inorganic fertilizers and pesticides
applied in paddy fields above the ponds.

Ongoing research aims at elucidating the nutrient flow patterns in this forage-based
aquaculture system and at establishing nutrient flow models. Based on these models,
improved management schemes will be developed with the purpose of increasing
productivity of the aquaculture system and income of the farmers.
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LOCAL RESOURCE USERS GROUPS — AN APPROACH CF IMPROVING FARMER-
MANAGED AQUATIC SYSTEMS

Ernesto J. Morales™, David C. Little, Harvey Demaine, Amara Yakupitayage, Khong
Sophoan, Danai Turuongruang, Sangob Kamsaentae, Boonmee Maneerat, Kim Van Van,
Mom Phanny, Chan Houn, Hong Chantoun, Sinangkarn Wongpen, Pornchai Choorerd,
Thawachai Viriyaphap, Nguyen Huu Hoa, Nguyen Chien Van, Nguyen Tat Hao
Aquacuiture and Aquatic Resource Management, SERD, Asian Institute of Technology,
FPathum Thani, 12120, Thailand.

Aquatic systems in flood-prone areas of South and Southeast Asia are characterized by
linkages between household-managed and public water bodies. Sustained production of
self-recruiting species (SRS) of aquatic animals appears dependent on their movement
between the aquatic resources of neighbouring households and those accessed by the wider
community. An improved understanding of the importance of SRS to rural livelihoods and the
ecology of key species led to a framework for maintaining and improving their value to rural
people based on the concept of local area resource management. Contiguous plots of land
were identified in community meetings in 14 villages in lowland and more upland areas of
southeast Cambodia, northeast Thailand and northern Vietnam. Current and improved
management practices were identified and piloted by the local area groups and the
outcomes monitored using participatory approaches over a single complete season. Most of
the aquatic resources in the study areas were being managed at the household level. Local
knowledge was particularly strong regarding factors affecting productivity of different types of
water resource and life cycles of key species. Overall the common perception was that locai
group management resulted in increases in the availability of aquatic animals and a range of
associated benefits. Important group management activities that was trialed and sustained
to differ between lowland and relatively higher areas. For the higher areas, it was found that
maintaining broodstock between seasons, either by retaining water in the refuge or trapping
fish and stocking in a refuge were the most impartant activities. Retaining water in refuges
was critical and complete pumping out of water from ponds uncommon. In contrast, the
maintenance of broodstock is considered less important in lower areas and harvest of fish
from trap ponds tends to occur over a prolonged period as opposed to a single occasion.
Both location (high/flow) and gender affected the relative importance of these activities. In
general lowland farmers valued the benefits associated with group management more highly
than farmers in higher areas. Farmers in both areas rated the benefits they gained as human
capital highly i.e. increasing their knowledge and food for home consumption. Additionally
men valued group management for the social benefits gained, whereas women tended to
appreciate the physical benefits in terms of improving the rice field infrastructure and water
control gains,
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ENHANCING FISHERIES DEVELOPMENT THROUGH FGCUSED SUPPORT TO STATE
FUNDED UNIVERSITIES IN BANGLADESH

M. Akhteruzzaman *, Christopher Paul Morrice
Support for University Fisheries Education and Research
{(SUFER PROJECT/DFIDB)

University Grants Commission of Bangladesh
Agaraon, Dhaka-1207
Bangiadesh.
raman@ugc.org

From 1999 to 2004 support was supplied to five Government funded universities through
fisheries related Faculty and Departments to enhance teaching delivery and improve ability
to identify and conduct development focused research. This was achieved through a
combination of competitive training and awards for course development and research. A
total of 101 teachers secured awards to develop new or improve existing undergraduate
courses and 52 teachers won 58 research awards. In addition training guided participants
away from a generally insular campus focused attitude to research and dated teaching
practice and content to deveiopment needs. These were identified through participatory
approaches to the poorest in the fisheries sector and private sector agents. There has been
a discernible improvement in teaching quality that has been noted by student and peer
bodies. This shows every likelihood of continuing and providing teachers with the skills to
compete successfully on the international stage for funding in research and being
recognized in some disciplines as areas of excellence.
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SEAWEED CULTURE AS A LIVELIHOOD OPTIONS FOR THE POOR COASTAL
' COMMUNITIES OF BANGLADESH

Mohammad Zafar
Institute of Marine Sciences
University of Chittagong
Chittagong 4331, Bangladesh,
zafarims@yahoo.com

Culture of seaweed was carried out for the first time in Bangladesh coastal water from
February to May 2004. Two commercially important species; Hypnea sp. and Caulerpa
racemosa at the St. Martin's Island were selected for the culture. Three different types of
culture system (line, net and raft culture methods) were adopted. Seedlings were collected
from natural sources. The growth rate was found to be 1.06 cm/day for Hypnea sp. and 1
cm/day for Caulerpa racemosa. The water temperature (27.5-31 °C), salinity {24-36 %), pH
(7.3-7.5), dissolved oxygen {2.15-3.80 mlfi), alkalinity (108-120 ppm) and transparency (35.0
-53.5 cm) were recorded in the coastal water of St. Martin's Island during the investigation
- period. The low salinity (24 ppt) decreased the growth rate of seaweed in the cultivated area
of St, Martin's Island. Better growth was observed for Hypnea sp. and Caulerpa racemosa in
het, raft and submerged tray method (net method). Lower growth of Hypnea sp. was
ohserved in floating tray method prebably due to the air temperature. The levels of protein,
lipid, moisture and ash were estimated to be 10.75%, 5.17%, 76.26% and 7.37%,
respectively, basedon wet samples of Catlerpa racemosa. From the dry samples in Hypnea
sp., the levels of protein, lipid, moisture and ash were 13.35%, 3.59%, 21.76% and 17.78%
respectively. The poor peaple living in the coastal areas will benefit from the Introduction of
seaweed culture as an altemative livelihood option. The construction material especially the
bamboo is comparatively cheaper than PVC pipe and itis available in Bangladesh,
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RAISING FISH IN DEEPWATER RICE AGRO-ECOSYSTEM: A NEOREALISTIC
APPROACH FOR PROMOTION OF INDIAN RURAL. AQUACULTURE

D. N. Das
Aguaculture Unit, Department of Zoology
Arunachal University, Ronohills, ltanagar, india.
dndas321 @rediffmail.com

India possesses about 2.5 million hectares of deepwater rice (DWR) area contributing 30%
to world's total. Generally, the DWR agro-ecosystem is less favorable for rice (1.0-
1.5t/hafseason) due to continuous water stress along with various other associated abiotic
and biotic constraints, Being a seasonal wetland, the capture of wild fishery resources from
the agro ecosystern is a common practice among the DWR farmers. The average of such
wild catches hardly exceeds 100 Kg/ ha/seasons. During mid eighties, several culture frials
were undertaken to investigate the production potential of deepwater rice and fish fogether
for incorporating the system in rice based farming systems of the couniry. In this regard, a
collaborative project of IRRI in India conducted multilocational culture experiments at 6-8
different DWR locations in West Bengal under treatment conditions of supplementary feed
and no feed against the control of rice alone. The combinations of various carp fingerlings or
carp fingerling & prawn juveniles were stocked @1no /m? with a stocking ratio of 50:35:15
respectively for bottomn, column and surface feeders. In the field with feed treatment, Rice
bran1: Mustard oil cake1 was applied @ 2% of total body weight regularly and all the culture
sites were maintained for about 120 days. DWR cultivation was done following normal
agronomic practices of the locality of the experimental sites. The study revealed enormous
potentiality (Table-1) to fit the stocked fishes into intricate aguatic food web for simultaneous
production of fish along with rice. However, the utilization of DWR agro ecosystem for
aquaculture development is still very scanty in India. Strengthening of the extension thrust
for promotion of aquaculture in DWR would introduce a sustainable production technique
leading o eco friendly and judicious utilization of these untapped aquatic resources of India.

Table1. Production potentials of rice & fish under deepwater rice fish culture experiments
{multilocational) in West Bengal, India

Production { Kg/ha)

E"Pg_”,me”ta' c 1988 Kharif | 1989 Kharif | 1990 Kharif
condition fOP | season (n =6) season (n= 8) season (n=6)
Control R 920.0- 1800.0 3037.6-4215.3 1804.1-3281.2
(Rice only)

F —_— . T
Rice + Fish R 1140.0- 2005.0 4067.0- 4873.5 1985.0-3614.0
(No feed)

F 3224 -454.2 312.5-1430.0 917.2- 11806
Rice + Fish R 1600.0-3230 4401.8-5735.0 1811.5-3321.3
(With feed) F 508.2 - 674 .4 574.0- 8251 684.2 -1909.1

F= Fish {carps/prawns), R= Deepwater rice (improved & traditional cultivars), n= Numbers of

rmultilocationa! replicates
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SOCIOECONOMIC PROFILE OF FISH FARMERS AND HOUSEHOLDS IN RELATED
SECTORS: IMPLICATIONS FOR PRO-POOR DEVELOPMENT OF AQUACULTURE IN
THE PHILIPPINES

Reynaldo L. Tan, Sheryl Ma, M. Navarez, Melanie B. Lee, Yolanda Tan-Garcia”®

Department of Agribusiness
University of the Philippines Los Banos.

Socioeconomic profiles of fish farmers and households engaged in aquaculture in Taal and
Sampaloc Lakes and in ponds in Laguna and Quezon provinces were compared. Fish
species cultured and aguaculture technology adopted depended primarily on the type of
resources available to the fish farmers. Fish cuiture in floating cages is practiced in lakes
and was found more profitable than pond culture for the same fish species -- tilapia and
milkfish. However, profitability differed between Sampaloc Lake and Taal Lake due mainly
on the differences on stocking density and feeding practices. Catfish and prawn culture
were basically pond-based. Catfish turned out to be the most profitable on a per m?® basis
but possesses its own unique problem - relatively poor market acceptance. A commonality
observed in both cage and pond operations is that these are basically family-oriented
undertakings. Men are involved in the production aspects and the women/wives, in
marketing. Children assist in various aspects of the operations. Additional labor are
provided by hired labor and "bayanihan" in the cases of Taal Lake and Kalayaan, Laguna, a
form of mutual help offered by co-fish farmers, neighbors or friends on some one-time labor
intensive activities such as stocking and harvesting. Knowledge and skills needed in cage
and pond operations were acquired by most fish farmers through experience and training
and do not require high educational attainment. While cage/pond operations serve as the
major and in most cases the only source of livelihood, these remained peculiarly high-risk-
low-return investments to many, and to some, simply a matter of no choice, as there is
practically no alternative means of livelihood in their respective areas. Satisficing, rather
than optimizing, has been the general norm in the study areas.
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AQUACULTURE SUCCEEDS SUPERCYCLONE —~ SUSTAINABLE CARP CULTURE IN
COASTAL AGRO-ECOSYSTEM OF ORISSA COAST (INDIA)

B.B. Sahu*, H. K. De, M. K. Pati, K.C. Pani S. K. Sarkar, N. Sarangi
Management of Coastal Agro-ecosystem Affected by Supercyclone in Orissa
Nationatl Agricultural Technology Project (NATP)

Central Institute of Freshwater Aguaculture (CIFA)
Bhubaneswar-751002, Orissa, India.

The Super cyclone that hit the Orissa coast during 29-30th October, 1999 had completely
ravaged the agro-ecosystem damaging crop, animal and fisheries activities, The water
quality parameter studies indicated that super cyclone has completely destroyed the aquatic
environment for pisciculture operations. NATP under World Bank support undertook a
massive coastal agro-ecosystem rehabilitation programme. Different amelioration measures
like removal of debris of biomass and silt, application of lime, bleaching powder, application
of organic and inorganic fertilizers were undertaken periodically on a participatory mode in
Panchayat and backyard ponds. The ponds were stocked with Indian major carps (IMC),
Exotic Carps (EC), freshwater prawn and Puntius gonionctus seed material and standard
composite fish culture practice was followed. A total of Panchayat ponds (area 13.2 Ac.) and
21 backyard ponds (area 13.5 Ac.) involving 449 families were evaluated under a
participatory mode. An average fish vield of 2.7-3.0 t/ha in Panchayat ponds and 4.5-5.4 t/ha
in backyard ponds were recorded, indicating the adaption of IMC, EC, freshwater prawn and
Puntius gonionotus to the post-cyclonic coastal agro-ecosystem.

Table 1 On-farm trial on composite fish culture in cyclone affected community ponds and
backyard ponds

Year Species Stocking Manurin Dose No. of Feeding Yield B:C ratio
ratio density g (kgf ha) Install- schedul (kg/ ha)

{No./ha) schedul ments e
e
2001 C.R.M. More Only 200 Every RB: 800 0.6
- than  cowdung month GOoC
2002 10,000 50:50
2002 C.RM. 6000 Lime 400 2 RB+GNO 3500 1.9
- GC,8C, (10-50g Urea 500 2 C MM +
2003 CC, size) 3SP 600 2 Vitamins
Puntius, Cowdung 5000 15days @ 2%
Prawn + Poultry body
: litter blomass

C - Catla, R-Rohu, M -Mrigal, SC - Siiver carp, GC - Grass carp, CC - Common carp;
RB - Rice bran, GOC - Groundnut oil cake, MM -~ Mineral mixture
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THE CURRENT STATUS OF PERI-URBAN AQUATIC FOOD PRODUCTION SYSTEMS IN
SE ASIA: AN OVERVIEW OF FOUR CITIES, BANGKOK, PHNOM PENH, HO CHI MINH
CITY AND HANOI

David Little*, Stuart Bunting, Will Leschen.
Institute of Aquaculture, University of Stirling, Stirling, FK9 4LA, Scotland.
d.clittle@stir.ac.uk

The cultivation of fish and aquatic plants is widespread throughout many cities in SE Asia
and is intrinsically finked with the livelihoods of a significant number of the lower income
households who live there. As such the production systems involved are often less intensive
reguiring low and recycled inputs, and often utilising the city's domestic waste water as a
source of nutrients and fertiliser for increasing production,

This paper gives an overview of the importance and impact of peri-urban aquatlc production
systems in the four, afore-mentioned SE Asian cities drawing on the first year's research and
findings from the Papussa (Peri-urban Aquatic Production systems in SE Asia) project.
Production, livelihood, markets and institutional aspects affecting a wide range of the
stakeholders involved are discussed within the context of increasing urban.migration, future
sustainability and development in the sub- region, with comparisons highlighting similarities
and differences between the four cities developed.
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URBAN DEVELOPMENT, LAND POLICY AND THE FUTURE OF PERI-URBAN AQUATIC
FOOD PRODUCTION SYSTEMS IN SOUTHEAST ASIA

Jonathan Rigg*, Albert M Salamanca
University of Durham.

Peri-urban aguatic food production systems are profoundly shaped by the dynamic
development context in which they arise, develop and, often, decline and disappear. The
urban fringe is a zone where environmental, social and economic systems are influenced by
urbanization and industrialization and the needs and demands of different land uses and
users. In some cases livelihaods and more widely development activities interlock in creative
and mutually supportive ways; in other instances the points of contact are destructive and
undermining. Furthermore, property rights systems and the ‘institutional foundations in such
transitional zones are often either in a state of flux or poorly developed. The paper will
present a preliminary exploration of the history, development, nature, role and functioning of
aquatic food production systems in four Southeast Asian cities (Hanoi, Ho Chi Minh City,
Phnom Penh and Bangkok) with a view to identifying the key drivers of change and whether
there is a characteristic ‘transition’. The paper will also acknowledge, however, the critical
role of national and local contexts in directing such transitions.
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AN OVERVIEW OF THE CURRENT STATUS OF PERI-URBAN AQUATIC FOOD
PRODUCT!ON SYSTEMS IN PHNOM PENH

Chouk Borin*
Faculty of Fisheries,Royal University of Agriculture
Chamcar Daung, Dangkor District
PO Box 2696 Phnom Penh
Kingdom of Cambodia.
012898095@mobitel.com.kh

Similar to a number of other citles in Southeast Asia such as Hanoi, Ho Chi Minh City and
Bangkok, peri-urban areas of Phnom Penh are very important sites for producing and
supplying food produced from agriculture. Aquatic areas around peri-urban wetlands are one
of the most important locations for cultivating aquatic plants and fish for the city and other
areas of Cambodia as they are fertilized by sewage/waste water discharged from the city.
The value and nature of these production systems are intrinsically linked with the livelihoods
of many poor people living in and around the city. A study and appraisal of the value and
impact of these systems is most important in order to understand their sustainability within
the overall future development of the city.

The relative dependence of people livelihoods on these systems and a broad assessment of
the importance of rural-urban linkages, relationships were conducted, including the
motivation and legal frameworks affecting current participation in peri-urban food production
systems. This research involved Participatory Community Appraisal, a Markets study and an
overall Institutional analysis with various participants from different spectra of stakeholders
being informed and asked to validate the results of the first year's research in a State of the
System (SOS) stakeholders’ workshop.

Four representative communities in and around Phnom Penh were identified and selected
for this overview. Among these communities, two were involved in fish farming and two in
aquatic plants farming {mostly morning glory cultivation).

It was found out that in amongst the two fish farming communities, the main problems and
needs households were facing were slightly different from people whose livelihoods were
based on aguatic plant farming. People whose livelihoods were based on growing aquatic
plants in city wetlands wanted improvements in their basic living infrastructure whilst
people/farmers growing fish in peri-urban area were more concerned about lower income,
security of their farmed animals, wild fish resource depletion, and human health. Increasingly
expanding industries and human settiement around the city's wastewater wetland is
reducing the availability of land for farming, whilst lower incomes, lack of capital, negative
effect on morning glory and human health; and reduction of wild fish were also major
problems encountered.

It was found mainly in the market study that the main concerns were small profits, price
fluctuation of their produce, and health issues. It was suggested that the government should
improve new markets and export sectors, tax and also provide both business security and
more appropriate marketing facilities.

It was mainly concluded that peri-urban food production systems and their value are very
important and valuable for people’s livelihoods. Modification of these systems can both
negatively and positively affect their future
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STATE OF PERI-URBAN AQUACULTURE SYSTEMS, MARKETING CHANNELS OF
AQUATIC PRODUCTS AND INSTITUTIONAL STRUCTURE FOR AQUACULTURE iN HC
CHI MINH CITY

Le Thanh Hung*, Huynh Pham Viet Huy
University of Agriculture and Forestry of Ho Chi Minh City, Vietnam.
[thungs@hcm.vnn.vn

Participatory Community Appraisal (PCA), a modified version of the PRA technique was
applied to define the state of peri-urban aquaculture systems in HCMC. The study was done
at 4 representative peri-urban communities located in Binh Chanh, Hoc Mon and Cu Chi
districts. Aguaculture systems, farmers’ activities, resources use, and problems were
described by farmers themselves that reflect true farmers’ livelihoods as well as the roles of
aquaculture within their communities. Wastewater dependence of different systems in
different places can have connection to farmers’ health and technical difficulties.
Geographical location of a community decides its risk and uncertainties caused by
urbanization. Marketing problems-are resulted from poor access to market.

A survey was carried out with 67 markets in 22 districts of HCMC. Different types of markets
and market actors were involved in the survey. Gender is significant in the roles played by
different market actors. Whilst most collectors are men, wholesale and retail activities are
mainly done by women. Marketing channels of fish and aquatic plants are complicated in
which products are shifted through many intermediate trading steps before coming to
consumers. Different market actors may sell their products to one or many kinds of buyers. A
large proportion of fish is sold live in markets. All aquatic plants are sold fresh in markets and
mostly supplied from nearby peri-urban areas. Fish and aquatic plants are transported o
markets by different means showing the transportation requirements are distinct. Seasonal
fluctuations of prices for both fish and aquatic plants were found but the fish price is less
influenced by seasonal factors. Captured fish are preferred by most consumers.
Administrative factors and labor requirements are diverse among market actors.

Many institutions are involved and play important roles in the development of peri-urban
aquaculture. Roles and functions of these institutions were investigated by open discussions
with resource persons at respective institutions. Although the administrative structure is well
organized, the related institutions are not in close contact or connected when they are
carrying out planning. The Government is not concerned enough in the development of
aquaculture within HCMC. Industrial sector and service are assigned to be increased in the
development of the City's economy. This relative governmental neglect of aquaculture in the
urban environment may result in the future in the reduction of aquacuttural areas within the
city.
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THE STATUS OF PERI-URBAN AQUATIC PRODUCTION SYSTEMS IN HANOI

Pham Anh Tuan*, Nguyen Thi Dieu Phuong
Research Institute for Aquaculture No. 1,
DinhBang, TuSon, BacNinh, Vietnam.,
patuan@fpt.vn

.The dynamic and rapid growth of Hanoi City (Vietham) has expanding urban areas and led
to increasing opportunities for production and trading of aquatic food. Changing land use and
water in and around city also affects the communities which are producing aquatic food.
Recently, Participatory Community Appraisal was conducted in 4 representative
communities around Hanoi, and marketing and institutional aspects were surveyed,
analyzed, presented to different aguatic production stakeholders for their feedback. This
paper presents a brief overview of recent status of peri-urban aquatic production systems in
Hanoi, including an understanding of the communities, markets and the institutions involved.

Wastewater is commonly used for aguaculture and aguatic vegetables production in and
around Hanoi, but levels of wastewater used are different from commune to commune, high
levels of wastewater with production systems in communities that are close to the main
wastewater canal. Whereas communities further away from sewage sources, very |ow levels
and not using wastewater are commonly practiced in aguatic production. Diversification,
integration and intensification of aguatic productions i.e. fish culture, rice-fish; vegetables are
common practices in most of aguatic production systems in Hanoi peri-urban areas. Impacts
of urbanisation and changes in land use policy, roles of women and men, responsibilities of
different aquatic production stakeholders in the recent development of Hanoi peri-urban
aquatic production are described. Existing constraints and options for future development of
Hanoi aquatic production are also discussed and recommended.
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STATE OF PERI-URBAN AGQUATIC FOOD PRODUCTION SYSTEMS IN BANGKOK

Ruangvit Yoonpundh®, Varunthat Dulaypurk, Chumpol Srithong
Facuity of Fisheries, Kasetsart University, Thailand.
flisrvy@ku.ac.th

This is a preliminary overview of the current peri-urban aguatic food production systems in
Bangkok describing the livelihood of farmers invalved in peri-urban aquatic food production
systems, resource use and their existing problems. During the first year of the project,
Market Analysis (MA), Instifutional Analysis {IA) and Participatory Community Appraisal
(PCA) have been conducted via primary data collections (field survey, interview and
workshop seminar) and secondary data collections (published documents and informatian).

Markets Analysis was carried out through 665 market-related individual stakeholder survey
questionnaires in 16 market places in and around Bangkak in relation to their demographic
information, market channels, sources of produce (aquatic plants and fish), transportation,
marketing costs, factors affecting prices, market administration, requirement of additional
labor, and future trends of business.

institutional Analysis based on reviewing of published documents and information was
conducted. The summary of National Economic and Social Developmient plans in relation to
economic development and city planning has been summarized. The information on central-
level institutions involved in peri-urban aquatic production was also analyzed and included.

Participatory Community Appraisal was arranged through workshop seminars in 4
communities representing Bangkok peri-urban areas within Pathumthani, Nontaburi and
Samut Prakarn provinces. Information in relation to wealth ranking, community mapping,
historical timeline, seasanal calendars, activity matrix, food consumption, resource mapping
and problem ranking were monitored.

Within peri-urban Bangkok the major aquatic products cultivated include aguatic plants
such as morning glory intensively farmed in fertilized converted ricefields in Nong Prao
Ngai sub-district, Sai Noi district, Nontaburi province, water mimasa farming in irrigation
canals in Suan Prix Thai sub-district, Muang district, intensive hybrid catfish pond culture
found in Lumsai sub-district, Lumlukka district, Pathumthani province, and mixed tilapia and
carp pond culture in Srisajorakae Noi sub-district, Bang Sao Thong minor-district,
Samutprakam province, These systems and communities are located within the extended
Bangkok Metropolitan Region (BMR) with risk and uncertainty to them caused by rapid
growth of urbanization, whilst conversely the benefits associated with the proximity of a large
markets and potential consumer base.
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EVALUATING PARTICIPATORY ACTICN PLAN DEVELOPMENT IN FORMULATING
SUSTAINABLE MANAGEMENT STRATEGIES FOR PERI-URBAN AREAS, WITH
EMPHASIS ON THE EAST KOLKATA WETLANDS

Dr. Nitai Kundu, Mousumi Pal, Samarpita Ray Chaudhuri, Stuart Bunting

Past research has identified several technical constraints to sustained or enhanced
preduction from peri-urban farming around Kolkata, in particular problems in accessing
reliable wastewater and solid organic waste inputs, dependence on externally sourced high
cost inputs, recurring disease problems and limited access toc appropriate credit
arrangements. However, it would be dangerous to assume that increased productivity or
profitability for peri-urban farming would contribute directly to enhanced livelihoods for poor
people. Research findings also demonstrated that poor people were often keen primarily to
enhance their cash income and that with adequate support this might be obtained from
urban-based activities. Whilst enhanced agricultural production would contribute to
sustaining poor livelihoods, to move out of poverty many people in peri-urban Kolkata
require access to alternative livelihood options, and for young people, education, training
and knowledge of transaction costs in moving to different livelihood strategies are required to
access such opportunities, Furthermore, rising expectations combined with uncertainty
regarding prospects for peri-urban farming in the face of urban growth are promoting
diversification of household livelihood strategies.

Having assessed the situation it was clear that decision-making and action planning to
address problems faced by poor people should involve coliaboration between key
stakeholder groups. However, the divergent interests and agendas of these groups,
especially the poor and urban and rural government agencies, suggested further research, in
particular process monitoring, was required to evaluate participatory action plan
development. This approach has reportedly been effective in rural situations but remains to
be tested in a complex social and administrative peri-urban context.

The current project aims to allow everyone involved in sustaining the wetlands a voice in its
future management through action planning, providing an opportunity for the Government,
landowners, labourers and cthers to meet together and agree upon a set of actions that will
benefit all concerned. This will not just be atist of hopes, but will set out clear steps by which
these ideas can be implemented. Findings from previous research have resulted in the
action planning process focusing on access to wastewater, a key constraint affecting the
majority of poor people whose livelihoods depend either directly or indirectly on horticulture,
paddy farming or aquaculture in peri-urban Kolkata. In the future it is hoped knowledge of
action planning in peri-urban areas wilt be useful in addressing broader issues such as
livelihoods diversification and service provision.

New knowledge on implementing action planning with poor people in peri-urban areas and
rural and urban agencies is being assimilatied, and it is intended to communicate this in
formats appropriate for the various stakeholder groups it should influence, locally, nationally
and internationally. If the project is successful it is hoped that the action planning tools
developed could be used to assist in the planned management of other peri-urban areas and
wetlands in West Bengal, India and globally. Furthermore, potential donors are being made
aware of the action planning process and will be asked to contribute to ensuring that the
wishes of all those with an interest in the management of the wetlands can be met.
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LINKAGES AND INTERACTIONS BETWEEN FISHERIES, AQUACULTURE, AQUATIC
ECOSYSTEM HEALTH, HUMAN POVERTY / WEALTH AND HUMAN HEALTH

lan Bryceson
Noragric, Agricultural University of Norway, 1432 Aas, Norway.
ian.bryceson@noragric.nlh.no

This paper reviews the linkages between fisheries, aguaculture, aquatic ecosystem health,
human poverty/wealth and human health. It explores both positive and negative processes. We
analyse key interactions with examples from research in Norway, Tanzania, Bangladesh,
Malaysia and Vietnam. We conceptualise these within a framework of ecological and social
resilience in quest of sustainable aquatic ecosystem management and human well-being.
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Aquatic ecosystems often function well in the context of small-scale traditional fisheries and
aquaculture systems, whereas some industrial cases involving large-scale trawling or the
monocultures of carnivorous species cause ecological dysfunction, especially when poorly
managed. Overfishing and use of destructive gears seriously damage fisheries sustainability and
jeopardise aquatic ecosystem health by disrupting natural resources and ecological service
functionality. Pollution from aguacultural wastes and the persistent use of toxic chemicals,
medicines and antibiotics against diseases endanger ecosystem health and may exacerbate
hazards of drug-resistant pathogens and antibiotic-resistant bacteria.

Fish captured and cultured provide nutrition, improved health and raised incomes for people, but
the benefits are often uneven - locally, nationally and globally. Unwise and unsustainable culture
practices may spread diseases and pathogens to humans and confer biomagnified
concentrations of toxins thereby constituting a threat to hygiene and human health safety. Feeds
for carnivorous species of fish and crustaceans demand huge quantities of fish oil and protein: it
Is the epitome of non-sustainability when one uses several tons of captured fish to produce a
single ton of farmed fish/shrimp where fish from the oceans is increasingly scarce. Production of
luxury export items may be profitable for individual commercial enterprises in the short-term, but
increasingly threatens food security and health of poor people in low-income countries by
rendering even small fish unaffordable. Unfair trade in fish products reinforces international
inequalities. Globalization in these forms exacerbates poverty.
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RECENT ENVIRONMENT DAMAGE AND WATER MANAGEMENT SYSTEM OF SHRIMP
CULTURE ON THE ANDAMAN SEA COAST, SOUTHERN THAILAND

Suwat Tanyaros® '
Department of Marine Science, Faculty of Science and Fisheries Technology
Rajamangala Institute of Technology, Trang, Thailand.
stanyaros@yahoo.com

Shrimp culture has become the highest revenue-earning sector in coastal aquaculture. In
Thailand, production has shifted from extensive and semi-intensive to intensive culture since
artificial propagation techniques became economically practical. After serious losses that
occurred in the upper gulf and on the east coast of Thailand, shrimp farmers moved to first to
the southeastern coast and then across the peninsula to the Andaman Sea coast. Shrimp
farmers have tended to shift their cultivation from an open water management system to a
closed system, even if the profit rates decrease. The reason for this shiit is to avoid mass
mortality caused by poor external water quality and by introduction of infectious disease
agents or their carriers. Although regulation of shrimp farming has been introduced, there
has been a poor response to the directive for registration of all farms greater than 8 ha and
for construction of effluent settlement ponds. Small shrimp farms with water areas lower than
8 ha represent more than 89% of all shrimp farms on the coast of the Andaman Sea. Since
they are not covered by regulations, the majority continue to discharge untreated effluent.
This is one of the main reasons why shrimp farming on the Andaman Sea coast may not be
sustainable. Many recommendations have been made to improve shrimp farming practice.
However, implementation requires that the government promote environmental recovery
where deterioration has occurred through farmer cooperation in management practices
including discharge of effluent into receiving canals. It is likely to be difficult to reach
agreement on coordination terms. ‘

38.2% 79.6%
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Figure 1 Distribution of farm Figure 2 Management of
sizes on the Andaman Sea effluent from shrimp farms.

coast.
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FECAL CONTAMINATION IN OYSTER Crassostrea iredalei CULTURED IN SETIU
LAGOON, TERENGGANU, SOUTH CHINA SEA

Law Ah Theem™*, Nech Secng Seng, Chin Kam Yew
Faculty of Science and Technology,
Kolej Universiti Sains & Teknologi Malaysia,
21030 Mengabang Telipot,
Kuala Terengganu, Malaysia.
atlaw@kustem.edu.my

The levels of Escherichia cofi and fecal coliform bacteria in water, sediment, and oyster
(Crassostrea iredalei) cultured in the Setiu Lagoon, Terengganu, South China Sea were
studied between August and December 2003, Twelve sampling sampling stations were
established in this study and they were visited three times during the southwest monsoon,
inter-monsoon and mortheast monsoon seasons. The mean values of E.cofi in water,
sediment and oyster were 5.19 MPN/100 mi, 0.29 MPN/g and 0.80 MPN/g respectivety.
While for the mean values of fecal coliform bacteria counts, the values were 41.40 MPN/100
ml, 0.29 MPN/g and 2.85 MPN/g respectively. The mean value of E. caoli, MPN/g oyster
decreased from 0.92 in August, to 0.69 in October, and then to <0.4 in December. The
heavy monsoon rains have a strong influence on the bioaccumulation of £. coff in oyster due
to the dilution rate of the water. The fecal coliform counts in water exceeded the water
quality criteria of 14 MPN/100ml set by DOE, Malaysia. This reveals that the Setiu Lagoon
is contaminated with domestic sewage. The fecal coliform and E£.colf contamination in oyster
cultured in the Setiu Lagoon are still within the safety level for human consumption set by
United Kingdom for the Microbiological criteria for shellfish. A proper measurement on the
control of sewage pollution in this lagoon is urgently needed for protecting the environment
as well as to ensure the hygienic sea food production.
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USE OF MOLECULAR MARKERS TO DETERMINE THE SPECIATION OF Perkinsus sp.
COLLECTED FROM MANILA CLAMS Ruditapes philippinarum IN KOREA

Kyung-Il Park, Joong-Ki Park, Jehee Lee', Kwang-Sik Choi’
School of Applied Marine Science, College of Ocean Science, Cheju National University, 1
Ara 1-Dong Jeju City, Jeju 620-756, Republic of Korea.

Perkinsus is the causative pathogen responsible for mass mortality of the Manila clam,
Ruditapes philippinarum. Perkinsus sp. isolated from Manila clams collected in Korean
waters was assayed by the polymerase chain reaction (PCR) to determine its phylogenetic
affinity with other congeneric species. Regions of rRNA of Perkinsus sp. isolated from clam
haemolymph were cloned and sequenced. Seguences of a non-transcribed spacer (NTS)
and internal transcribed spacers (ITS 1, 2) flanking 5.85 rRNA were compared to available
sequences of Perkinsus spp. The NTS sequence of Korean Perkinsus was 99.91 - 100%
similar to that of P. atlanticus and 98.06 - 98.15 and 73.05 - 73.14% similar to those of P.
ofseni and P. marinus, respectively. The ITS 1, 5.85 rRNA and ITS 2 sequences of Korean
Perkinsus showed 100% similarity to P. atlanticus and Perkinsus sp. reported from Japan.
ThelTS-5.85 rRNA sequences of Korean Perkinsus were 99.86 and 93.73% similar fo those
of P. olseni and P. marinus, respectively. The sporulation patiern and morphology of the
Korean Perkinsus were very similar to those of P. affanficus. Our data strongly suggest that
the Perkinsus sp. isolated from clams in Korean waters is the same species as P. atlanticus,
which is distributed in European waters.
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PROBIOTICS: A BREAKTHROUGH IN AQUATIC HEALTH MANAGEMENT

Vaneet Inder Kaur
Department of Zoology and Fisheries
Punjab Agricultural University, ludhiana-141004
Punjab, India.
vikgulati@rediffmail.com

Globally, aguaculture is expanding rapidly. The FAQO estimates that by 2020, half of the
world's sea food demand will be met by aguaculture. In India, aguaculture industry has also
been growing tremendously in the last fwo decades. India has achieved fourth position in
fish production among all fish producing nations of the world. He contribution of aquaculture
to the country’s shrimp export yielded Rs. 4,235 crore during last year, and as much as
89.57 per cent of it was contributed by aquaculture.

In India, the average survival rate of shrimp larvae is reported to be around 25-30%, while in
Thailand, the average survival is 50-60%. The reasons may be food, water, nutrients and /or
diseases. Disease outbreaks are being increasingly recognized as a major constraint in
aguaculture production and trade, affecting the economic development of the sector. So far,
conventional approaches, such as use of disinfectants and antibiotics. Have limited success
in the prevention and cure of aquatic diseases. Moreover, antibiotic use has various
ecological considerations such as development of antibictic resistant microbial strains,
fransmission  of resistant strains, threat of residual toxicity leading to
bioaccumulation/biomagnifications and persistence of low biodegradable substances in the
environment for longer time. Along with disease outbreaks, aquaculture is also facing other
challenges such as water pollution, water quality management etc. All these situaticns
present considerable scope for biotechnological and other technology interventions.

The convention on biological diversity defines biotechnology as, “any technological
application, that uses biclogical systems, living organisms or derivatives there of, to make or
modify products or process for specific use”, In this regard, the term "Probiotics” comes in,
which may be termed as ‘microbial biotechnology'. Probiotics are the cultured products or
live microbial feed supplements, which affects the host by improving intestinal balance and
health of the host. The first probiotic discovered long time ago was Lactobacillus sp., the
lactic acid producing bacteria. They were thought to prevent colonization of the gut by other
disease causing bacteria, a process known as ‘competitive exclusion’. Presently, the range
of probiotics extend well beyond the Lactobacillus to include wide range of gram positive
(Bacillus, Carnobacterium, Enterococus, Lacfococcus, Micrococcus, Streptococcus and
Weissella), gram negative bacteria (eromonas, Alteromonas, FPhotorhodobacterium,
Pseudomonas and Vibrio), microalgae (Tefrasemis), Yeast (Debaryomyces, Phaffia and
Saccharomyces) etc. Probiotics can directly be applied with the feed and binder (egg and
cod liver oil) or indirectly to water for the improvement of water quality by affecting
fertilization and also by decomposition of organic matter (gram negative bacteria are more
efficient than gram positive bacteria). However, the mode of action of the probiotics is rarely
investigated, but the possibilities include competitive exclusion, alteration of microbial
metabolism and/or by stimulation of host immunity. The present paper deals with the role of
different probiotics in aguaculture with special reference to Indian scenaric.
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SURVEY ON BACTERIAL FLORA AND HEAVY METAL CONCENTRATIONS IN WILD
OYSTER Crassostrea iredalei FROM SETIU WETLAND, MALAYSIA

Najiah Musa*, Lee Kok Leong, Nurul Fadzilah Abdullah, Ahmad Shamsudin Ahmad,
Wan Bayani Wan Omar
Depariment of Fisheries and Aquaculture
Faculty of Agrotechnology and Food Science
Kolej Universiti Sains dan Teknologi Malaysia (KUSTEM)

21030 Mengabang Telipot
Terengganu, Malaysia.

" najiah@kustem.edu.my

Slipper oyster Crassosirea iredalei is a species of goed demand in Malaysia for its sweet
flavor and white colored flesh. The filter-feeding nature predisposes oysters to accumulation
of pathogenic bacteria and heavy metals in waters impacted by sewage pollutions, and may
thus render the oysters unfit for human consumption. A survey was undertaken to study the
bacterial flora and heavy metals concentrations in wild slipper oysters from Gong Batu, the
Setiu wetland in Terengganu. Bacteria were isolated using selective (TCBS, GSP, DHL,
MacConkey, Levine EMB, Baird-Parker and Brolacin} and non-selective (TSA) agars, and
identified using conventional methods in combination with BBL Crystal™ Kit. Heavy metals
(zinc, cuprum, cadmium and plumbum) concentrations were determined using atomic
absorption spectrophotometry.

The oysters were found to harbor predominantly Shewanella putrifaciens, followed by
Aeromonas hydrophila, Enterobacter cloacae, Vibrio parahemolyticus and Chromobacterium
violaceum. The oysters were found to contain high concentrations of zine, cuprum and
cadmium relative to the maximum concentrations allowed in fish and fish products under
Malaysia Food Act 1983. The plumbum concentration was however within the safety limit
(Table1).

Table 1 Heavy metals concentrations detected in wild slipper oyster Crassostrea iredalef
from Setiu wetland, in comparison with the maximum concentrations allowed in fish and fish
products under Malaysia Food Act 1983.

Element Present study (ppm) Maximum concentration allowed
(ppm)

Zinc (Zn) 785.68 + 285.88 100

Cuprum (Cu) 38.9+13.2 30

Cadmium {Cd) 1.60 +0.28 1

Plumbum (Pb) 0.17 £0.15 2
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CATCH RATES AS AN INDICATOR OF ECOSYSTEM HEALTH AND EXPLOITATION
STATUS IN THE SHRIMP FISHERY IN SOUTH VIETNAM

Dang van Thi*, Steen Christensen :
Research Institute for Marine Fisheries, 170 Le Lai Street, Hai Phong, Vietnam.

Based on an analysis of enumerator catch and effort data covering the period 1996-2002,
time series of catch rate indicators from two major landing places in South Vietnam: Ganh
Hao in Bac Lieu province (facing the South China Sea) and Song Doc in Ca Mau province
(facing the Gulf of Thailand) are presented.

The indicators include catch rates for total catch, total shrimp catch, five major shrimp catch
groups and 15 commercial shrimp groups estimated as monthly averagss by fleet.

The analysis indicated that despite a reduction in catch rates, shrimp is still the most
important resource for the trawl fleets in South Vietnam. Furthermore, it was found that there
are significant differences between the two areas with regard to both total shrimp and catch
group catch rates. However, in both provinces the cat prawn contribution fluctuated in
counter phase with the low value shrimp contributions.

The enumerator data indicated that there might be seasonality in the shrimp catch rates that
could reflect seasonality in shrimp recruitment making this resource potentially suitable for a
fishery management system based on closed seasons.

Based on the experiences from the present analysis recommendations are given with regard
to adjustments of the enumerator data collection programme to fulfill the requirement of a
dynamic fisheries management system.
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IMPACT OF WHITE SPOT DISEASE ON SHRIMP CULTURE INDUSTRY IN SR! LANKA

A.S.L.E. Corea
National Agquatic Resources Research and Development Agency, Crow ksland, Colombo 15,
Sri Lanka,
aslecorea@yahoo.com

Sri Lankan shrimp culture industry was first affected by white spot disease in mid 1998,
Approximately 948 farms covering an area of nearly 2500 ha were operational at this time,
Over 80% of the farms became non operational within 2months of the disease outbreak,
Hereafter, less than 90% farms were operational at any given time of the year. The disease
however continues to be a serious problem.

The following measures were taken to reduce the risk of White spot disease, 1) use
sedimentation and treatment ponds for incoming water supply, 2) use chlorine to treat the
water, 3) practise semiclosed or recirculation systems, 4) use prebictics to treat pond water,
5) use of other biological treatments to purify incoming water, 6) use pesticides and other
chemicals such as chlorine and disinfectants in shrimp ponds to kill diseased shrimp and 7)
screen larvae for WSV prior to stocking. However, none of these were 100% successful in
controlling the disease although some treatments helped to reduce the risk by about 40%.

Prior to the white spot disease many symptoms related to water and sediment quality were
reported to cause mass mortality mainly due to low oxygen levels in the culture ponds or due
to toxic effects of accumulated waste products. Heavy bacterial and protozoan infections
also resulted in mass mortalities. Currently, farmers do not pay attention to any other shrimp
disease or symptoms and any mortality observed are always attributed to WSV which is
followed by quick harvesting. Present investigation, however, showed that many harvests
are as a result of other common disease symptoms which are falsely recorded as WSV.

White spot disease has also caused over 30% farms to be abandoned and these have
created other social problems including creation of mosquito breeding habitats and spread of
diseases such as filariasis, dengue fever, encephalitis and malaria It has also affected the
socio economic status of the area with 28% inhabitants of the area being rendered jobless
due to closing of farms during most parts of the year.

The other impacts of white spot disease are, 1} poor income in shrimp culture areas 2}
excess use of chemicals and pesticides, 3) pollution or water guality changes in the water
supply caused by use of chemical and nenchemical water treatment methods in farms. All
this has caused continuing problems in producing good quality shrimp. The loss of
confidence in the industry on the part of donor agencies has caused severe financial
problems reducing the possibility of reviving the industry.

Currently, at any time of the year less than 40% farms are in operation due to fear of White
spot disease. Therefore there is an urgent need to document the actual problems in the
shrimp industry and guide the farmers, specially the small scale farmers who do not have
access to new technologies, to overcome these problems. This is especially because the
farmers do not have access to internet or .availability of published material on new
technologies.
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CHALLENGES AND THREATS TO THE ECOSYSTEM HEALTH AND SUSTAINABLE
DEVELOPMENT: LESSONS FROM THE NORTH AMERICAN GREAT LAKES

M.Munawar®*, N. E. Mandrak, H. Maclsaac, |.F. Munawar, R. Dermott.
Fisheries Oceans Canada and University of Windsor, Canada.

The North American Great Lakes have suffered from eutrophication during the past. The
deteriorating state resuited in the bi-national application of phosphorus abatement strategy
by Canada and the United States under the Great Lakes Water Quality Agreement
(GLWQA), which brought about a substantial improvement in water quality. During this
recovery period, numerous invasions by exotic species posed a new threat to the Great
Lakes food web. While the presence of certain exotic species can be traced back to Europe,
the appearance of zebra mussels in 1988 piqued scientific and public interest. The
combination of phosphorus abatement and invasions by zebra and guagga mussels
(Dreissena polymorpha; D. rostriformis bugensis) resuited in a drastic reduction of
phytoplankton and increasing water clarity in the lower Great Lakes. The dreissenid
invasions were followed establishment of by other exotic species including the round goby
(Neogobius melanostomus) and fishhook waterflea (Cercopagis pengoi). Assessment of pre
and post invasion periods demonstrated drastic biotic alterations at the base of the food web
leading to the decline of healthy Great Lakes fisheries. Lake wide monitoring programs in
the Great Lakes were initiated in the early seventies for assessing the impact of
eutrophication and contaminants. These monitoring programs have piayed a key role in the
conservation of these large bodies of water. Currently expanded environmental monitoring
programs are extremely important for assessing the invasion of exotic species, status of
species at risk and sustainable development strategies. Examples from the Great Lakes will
be discussed to emphasize the role of integrated and holistic monitoring for timely
assessment of food web alterations and fisheries with the help of powerful ecosystem
modeling.

288



AQUATIC ECOSYSTEM HEALTH MANAGEMENT

EFFECT OF A RECLAMATION PROJECT ON NUTRIENT DISTRIBUTION IN ARIAKE
SEA, JAPAN

ichikawa Toshihiro*, Sato Masanori, Azuma Mikio
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Kagoshima University,
1-21-35, Korimoto
Kagoshima 890-0065, Jaoan.
ichikawa@sci.kagoshima-u.ac.jp

Under the Isahaya Bay reclamation project in Japan, the sea dike closed about one third of
isahaya Bay in 1997. The study examined nutrient concentrations at 16 to 20 sampling
stations in the regulating reservoir (aimost freshwater pond at present within the dike) and 36
to 92 stations in Ariake Sea outside of the sea dike in various seasons since 1977. The data
indicated that mean concentrations of nutrient in the reservoir increased after the closing of
lsahaya Bay. For example, nitrate plus nitrite-nitrogen increased from 0.6£0.3 uM in 1997 to
200448 UM in 2000. The high nutrient water in the reservoir seems to be brought by the
serious damage of the tidal flat ecosystem, which had functioned to remove the nutrient until
the dike construction. The nutrient rich water in reservoir was intermittently drained into
Ariake Sea through the two floodgates. It was observed that high nutrient and low salinity
water mass often appeared in the surface water in Ariake Sea. This water mass seemed to
originate from discharge of nutrient rich and small density fresh water of the regulating
reservoir, and to spread into the Ariake Sea due to physical process such as mixing. It is
conciuded that the dike construction in Isahaya Bay effected a change of nutrient distribution
in the Ariake Sea.
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ENVIRONMENTAL CAPACITY AND MANAGEMENT OF COASTAL SHRIMP
CULTURE IN BANGLADESH

M. A. Rouf*, M. M. M. Islam, C. Red, J. Hambrey
Fisheries and Marine Resource Technology Discipline
Khulna University
Khulna-2208
Bangladesh.
roufku@yahoo.com

It is commonly assumed that expansion of coastal aquaculture in Bangladesh poses risks in
exceeding environmental capacity. TROPECA, a DFID-funded international research project
involving Nautilus Consultants and Stirling University (UK), Fisheries and Marine Resource
Technology Discipline, Khulna University and University of Dhaka (Bangladesh) and RIA1,
The University of Fisheries and the University of Agriculture and Forestry (Vietham)
investigates this issue with case studies in Bangladesh and Vietnam. From 2002 the team in
Khulna has been working closely with an NGO (UTTARAN) studying an aquatic system
comprising a river (Semi diurnal tidal system), a canal and 25 shrimp ponds. :

Shrimp culture practices were mostly extensive to improved extensive system. Shrimp are
being produced without proper pond preparation, fry nursing, stocking or feed management
due to a lack of technical knowledge and also concern about the risks associated with higher
levels of investment. Consequently production rates are low, averaging only 207 Kg/ha in the
study area. Very high mortality of shrimp was reported in some of the farms using shallow
ponds immediately after heavy rainfall. This may be have been due to the reduction of water
pH and/or fluctuation of water temperature and salinity. The team encouraged farmers to
report conditions leading to a variety of potential indicators being tested (reddish color, oily
layer and salt bubble of water, as well as bad odor of soil) to indicate poor water and soil
quality prior to shrimp mortality events.

About 45% of total N content in feed was converted by shrimp, the remainder reaches the
ponds as uneaten feed, feces or excreted matter. About 27 % of total N inputs were
transported out of the ponds by pericdic water exchange. Nitrogen load in the ponds is
estimated as 37.1Kg N per ton of shrimp produced per year, which is very low, compared
with the intensive culture system seen in other countries. Year round water quality
observations indicated that there is limited organic pollution in the aquatic systems with
water quality in ponds reflecting changes in the surrounding environment. It is possible that
indicators of poor pond water quality correspond to specific periods of intensive rice
production in the surrounding area. This is to be further investigated under the project.

It may be concluded that the aquatic environment is able to accommodate the present level
of aquaculture practice. Indeed it may be that shrimp culture is sporadically being adversely
affected by the intensive rice culture. The assimilative power of aquatic environment is in
danger of being degraded should the intensification of shrimp culture areas occur. Given the
poor yields investment in more intensive culture has been slow to materialize. It may
therefore be argued that the impact of rice culture is therefore constraining the development
of shrimp culture in the area. Such cumulative impacts must be considered in planning
aquaculture and other development if environmental capacity is not to be exceeded.
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STEPWISE REGRESSION ANALYSIS FOR DISSOLVED OXYGEN WITH OTHER WATER
QUALITY PARAMETERS DURING HIGH TIDE IN A TROPICAL ESTUARY

R.P.P.K. Jayasinghe’, Mahendran Shitan, F.M. Yusoff, A. Arshad
Department of Biology, Faculty of Science and Environmental Studies, Universiti Putra
Malaysia, 43400 Serdang, Selangor D.E., Malaysia.
prabath_jayasinghe@yahoo.com

Dissolved oxygen is one of the most important factors for the survival of aquatic animals and
it is a unigue indicator of the health of aquatic ecosystems. Since dissolved oxygen level of a
water body is always subject to changes due to natural and anthropogenic activities, it is
netessary to develop models reflecting changes in dissolved oxygen in relation to other
water quality parameters. )

This study was undertaken to investigate the regression relationships of surface and bottom
dissolved oxygen levels with other water quality parameters in the Langat river estuary in
Malaysia during the high tide. The other water quality parameters considered in this study
were temperature, pM, salinity, conductivity, total ammonium nitrogen, nitrite+nitrate
nitrogen, total phosphorus and chlorophyli a. Data collection of dissolved oxygen, other
water quality parameters was done in five sampling stations along the estuary, and standard
methods were used for water analysis.

A stepwise regression analysis was carried out using the S+ statistical software package.
The results indicate that water quality parameters such as temperature, pH and total
ammonium nitrogen were significantly related with surface dissolved oxygen levels. The
model obtained was, Surface Dissolved Oxygen = 0.5521 temperature + 1.2814 pH — 4.2990
total ammonium nitrogen — 18.9033 with r’= 0.6656. On the other hand, the water quality
parameters that were found to be significantly related to Bottom Dissolved Oxygen were pH,
salinity, total ammonium nitrogen and Chlorophyll a. Specifically, the model obtained was for
Bottom Dissolved Oxygen = 0,.7861 pH + 0.2462 salinity + 0.1227 chlorophyll a - 4.5378 total
ammonium nitrogen — 5.1514 with = 0.8409. In both models, all individual regression
parameters were significant at the 5% level.

According to both models, there were positive correlation of dissolved oxygen with
temperature, pH, salinity and chlorophyll @ mainly due to natural phenomena. However,
dissolved oxygen was negatively correlated with total ammonium nitrogen. As the main
source for total ammonium nitrogen is human activities in upstream area, increase of this
nutrient may cause the pollution reducing the available dissolved oxygen to the aquatic
animals. Therefore, suitable actions should be undertaken to control the inputs of total
ammonium nitrogen in this estuary to improve the ecosystem health.
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LONG TERM CHANGES IN WATER QUALITY AND FISHERIES IN MUAR RIVER,
MALAYSIA

N. Gopinath*, F.M. Yusoff
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47301, Petaling Jaya, Malaysia,
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The Muar River is one of the longest rivers in Peninsular Malaysia, flowing 232km through
the states of Negeri Sembilan and Johor, and draining a catchment of 6,200km?. The river
supports a significant level of economic activity, including fisheries, irrigation, navigation and
water supply. Only 15% of the catchment consists of primary forest. The rest has been
developed for agriculture and township development. The multiple use of the river coupled
with the diversity of management regimes imposed by different state administrations and
local governments have made the river a case study for integrated river catchment
management.

Towards this end, a study was initiated to assess the current status and historical trends in
water quality and fisheries of the river from 1992 - 2002, As with most Malaysian rivers, total
dissolved solids (TDS) content progressively increased towards the river mouth, especially
after Pergam village, undoubtedly due to seawater intrusion. However, suspended solids
{88) levels were higher at the potamonic zones of the river due land clearing activities.
Dissolved oxygen fluctuated from 2.47 -6.25 mg/l, most stations generally recording above
4.0 mg/l. However, there were some exceptions, especially Simpang Empat village, which is
located close to the confluence with Merbudu river, which recorded the lowest value of 2.47
mg/l. The Merbudu river has been classified as polluted according to the Water Quality
Index (WQI) for Muar River basin in 1898. The pH of the river water was generally acidic, a
with a mean of 5.85, biochemical oxygen demand (BOD) levels ranged from 1.03 mg/l - 4.08
mg/l and chemical oxygen demand (COD) from 10.56 mg/l - 46.17 mg/l. The concentration
of phosphate fluctuated within a range of 0.05 - 0.61 mg/l, rising towards the river mouth.
Total ammonia nitrogen concentrations along the river exhibit a less definitive pattern,
though levels ranged from 0.32 - 0.80 mg/l.

Only a limited number of fish species were found in the upstream sections of the Muar river,
mainly small cyprinids such as the sia (Mysfacoloucus marginatus) and terbol {(Osteochilus
hassefti), probably due to Ulu Muar and Kelinchi dams. Further downstream, fish diversity
appeared to be dominated by rough species such as Clariids, Mystids and Channids. Also
significant was the presence of the exotic Javanese carp (Barbodes gonionotus) and tilapia
{Oreochromis sp) which have established permanently in the river. There is an actively
inland fishery in the river, originally based on giant freshwater prawn (Macrobrachium
rosenbergii). However, over the 1995 — 1998 period indicated that, while overall landings
increased, prawn landings were declining. The increase largely came from finfish such as
Mystids. However, tilapia has come to play an increasingly important role in the catch
increasing by 2500% over the same pericd.

The study indicates that the river faces serious threats to its health where water quality is
concerned and faces a potential decline in indigenous fish stocks due to displacement by
exotics.
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TOXIC CYANOBACTERIAL BLOOM AND THE OCCURRENCE OF MICROCYSTIN
FROM FRESHWATER EUTROPHIC PONDS IN BANGLADESH

Sagir M. Ahmed*, Jens Dahlmann, Bernd Luckas
Department of Zoology, University of Dhaka, Dhaka 1000, Bangladesh.

Bangladesh is a tropical country of large alluvial plain with 1.3 million freshwater ponds and
has a suitable environment for luxuriant growth of cyanobacteria. About 13 different species
of cyanobacteria form blooms in eutrophic and hypertrophic ponds throughout the year but
the bloom frequency is high during late winter to early summer and autumn. An observation
was made on algal bloom formation in relation to some physico-chemical parameters and
toxicity of bloom forming species in 12 ponds at three different localities in Bangladesh
during March 1999 to February 2001. A bloom of Microcystis aeruginosa occurred in a pond
at Matlab in Chandpur district. Methanol-water extract of bloom sample was analyzed by
high performance liquid chromatography with UV detection and MS detected four types of
microcystins viz., microcystin-RR, microcystin-YR, microcystin-LR and microcystin- LA.
Ancther bloom of M. aeruginosa from Brahmanbaria district also contained microcystins.
Microcystis flos-aguae that formed blooms in a pond at Dhaka was also analyzed but no
microcystin or nodularin was found. Recently, an outbreak of Anabaena sp. in a culture pond
caused mass mortality of cultured fish Pangasius suchi at Gazipur fish farm. Analysis of toxic
components of the bloom sample is in progress. Toxicity and toxic components of other
bloom forming cyanobacteria in Bangladesh remains to be identified.
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FISH BLOOD AS POLLUTION INDICATOR IN AQUATIC ENVIRONMENT

Partha Bandyopadhyay, Biplab Sarkar, S. Adhikari, Bidhan C. Patra’
Aquaculture Research Unit, Department of Zoology, Vidyasagar University,
Midnapore-721 102, West Bengal, India.
bepatra@yahoo.com

Aquaculture is a highly prospective and booming field among different arenas of agriculture.
Cypermethrin is a widely used pesticide for cotton and brinjal pest and it is also used to
control Argulus diseases in aguaculture. Carbofuran is another popular insecticide for paddy
pest and famous for its role in aguaculture as piscicide. When these piscicide enter into the
aquatic ecosystem both from external or internal sources, they jeopardize the total food
chain through bioaccumulation and biomagnification. Human population also encounters
various health hazards due to consumption of polluted fishes, prawns or through drinking
water. Blood is an important path — physiological reflector and various indices of pesticidal
pollution can be evaluated by studying the anomalies in blood parameters. In this study, red
blocd cell (RBC) count, white blood cell (WBC) count, haemoglobin (Hb) content,
haematocrit (Hct) value, oxygen carrying capacity and glucose of Labeo rohita were taken as
blood variables. Except for WBC count and glucose, both the pesticides elicited reduction in
blood parameters, in comparison to control for all the variables. Carbofuran exhibited greater
sensitivity in all concentrations and blood parameters than cypermethrin. Considering the
aspect of aquaculture management, when pesticide freated fish were shifted to freshwater
system, cypermethrin infected fish showed faster recovery than carbofuran. In our present
study, we illustrated that the blood variables in fish can be used as pollution indicators of
pesticide in aquatic environment by .

Table 1. Variations in some haematological parameters during exposure and recovery
treatment in Labeo rohita on 10 % LCse concentrations of cypermethrin and carbofuran.
Each value is the average performance of five separate observations. Means in the same
column with different superscript are significantly different (p< 0.05).

Pesticide Blood Exposed period Recovery period Rate of
param 0 14 28 recovery
eters 42 56 {y)
Control 2941041 293104 2.93x0.2 2.92+0.11 2.9510.5
Cypermeth  TEC  2.3040.31 3 1 2.7540.31 2 0.006
rin (1x10°  2.3640.05 241+0.5 2.78+0.3 2.84+0.04 2.96+0.4 0.004
Carbofuran  mm?®) 2 2 3
2.31+0.0 2.8240.0 2.9510.0
7 3 5
Control 18.46x2.61 18.50+2. 18.54%2. 18.49+23 18.55+1.
Cypermeth TLC  20.23:3.21 61 11 1 89 0.019
rin (1x10°  20.42+40.46 20.08+3. 19.0943. 18.79+2.6 18.65+1. 0.017
Carbofuran ~ mm? 61 30 1 75
221140, 191140, 18.99+0.4 18.62+0. -
17 30 1 23
Control 30.56£0.21 31.040.2 31.00£0. 30.5+0.21 30.7+0.2
Cypermeth Hct (%) 25.40+0.80 2 20 29.520.72 1 0.067
rin 24.5040.96 26.7040. 28.90+0. 29.5+1.15 30.8+0.7 0.085
Carbofuran 71 75 1
25.80+0. 28.401. 30.8+0.8
95 17 5
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MITIGATING ENVIRONMENTAL IMPACT OF CAGE CULTURE THROUGH INTEGRATED
CAGE-CUM-COVE CULTURE SYSTEM IN TRI AN RESERVOIR OF VIETNAM

Le Thanh Hung*, Yang Yi, James 8. Diana, C. Kwei Lin, Dinh The Nhan
Faculty of Fisheries
University of Agricuiture and Forestry
Ho Chi Minh City, Vietnam.
[thung@tinet.com.vn

A study was conducted at Truong Dang Cove of Tri An Reservoir from June 2003 to June
2004, to assess the feasibility of the integrated cage-cum-cove system, to assess effects of
cages on water quality and plankton abundance in both cove and the main reservoir. The
study also assesses the effects of cages on the fish production in coves, and the effects of
accumulated wastes on cove bottorn on terrestrial vegetation.

Five 16-m° het-cages were set Up at the middle of the cove for the culture of red tilapia
{Oreochromis nifoticus x O. mossambicus) stocked at 50, 75, 100, 125 and 150 fish m* from
19 August 2003 to 17 January 2004. Water samples were collected at 20 sampling stations
grouped into 6 locations with different distance to the cage sites for water quality analyses.
Ten plots (1 x 1 m quadrat) were selected for sampling sediment and terrestrial vegetation,
with five plots at the cage culture sites and an another five at random sites before and after
establishment of cage culture to determining vegetation biomass and analyzing contents of
nitrogen, phosphorus and organic matter.

The results of this study showed that red tilapia grew well in cages, and cage wastes might
have enhanced the growth performance of open-water fish in cove. The study also showed
that nutrients released from cages to the cove did not significantly affect the water quality in
the main reservoir, and no significant accumulation of cage wastes on the cove bottom. The
results imply that the fish in the cove and terrestrial vegetation during the dry season may
efficiently utilize the nutrients derived from the cage culture.

The integrated cage-cum-cove culture system can enhance fish production in coves through
cage cultured fish and increased production of open-water fish by reusing wastes from cage
culture. The integrated cage-cum-cove can use appropriate stocking composition in open
water to efficiently reuse cage wastes, use the terrestrial vegetation to reuse the cage
wastes at the cove bottom. In addition, the system and also reuse the dry period of the cove
to decompose organic cage wastes. However, cage culture in cove is a new practice, and
needs more research to develop an environmentally-sound integrated cage-cum-cove
culture system.
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SEDIMENT ACCUMULATION IN FISH PONDS: ITS QUANTITY AND QUALITY AS A
CROP FERTILIZER

P.N. Muendo*, J.J. Stoorvogel, G. El Naggar, A. Milstein, A.A. Van Dam, M.C.J. Verdegem
The World Fish Center,
Africa and West Asia Regianal Center (Sharkia),
P.C Box 1261, Maadi-Cairo,

Egypt.
pmuendo@worldfish-eg.org

Accumulation of nutrient rich sediment in aquaculture pond bottoms has been reported. The
accumulated sediment however fills ponds reducing their volume while accumulated organic
matter releases toxic elements (hydrogen sulfides and nitrites) and impacts a high oxygen
demand. Periodic removal of accumulated sediment is thus necessary. The nutrients
trapped in the accumulated sediment however could be a useful on-farm resource.
Utilization of nutrients in pond sediment in fertilization of agricultural produce in Asia has had
positive impacts on thé rural communities through reduced costs of fertilizers and increased
income levels due to diversity in produce. The adoption of integrated aquaculture —
agriculture systems in Africa where serious food challenges exist and lie a head, has been
slow. Its promotion has been limited by a scarcity of quantitative data on the potential
benefits of one system to the other. The aim of this study was to quantify the sediment and
nutrients accumulating in pond sediments during a culture period, determine whether
accumulation is affected by nutrient input type and stocking density and asses its potential
fertilizing effect.

Sixteen 200m? earthen ponds were allocated 4 treatments with 4 replicates in a completely
randomized 2x2 factorial design. In all ponds 20g Nile tilapia fingerlings were stocked. The
fac:tors analysed were input type and stocking density. The input types used were 50kg dm
ha” day™ of chicken manure and a 25% protein diet fed at 3% body weight day . Stocking
densities tested were 1 and 2 fish m?. Ceramic tiles of 0.5 by 1m? were installed horizontally
at 5cm depth in the sediment before starting the experiment. At monthly intervals core
sediment samples were taken above the tiles to measure nutrient and sediment
accumulation during the experiment, as well as changes in bulk density.

Sediment accumulated at a rate of 454 -533 tons ha™ year™ and contained 625 — 1015 kg of
nitrogen which could potentially supply the required nitrogen fertilizer dose in Egypt for a 2 —
3.5 ha of corn, resulting in the production of 12 to 21 tons of maize. The deposition of
sediment or nutrients during the production cycle was not affected by nutrient input type or
stocking density. Field trials on the fertilizing effects of pond sediments on the main
agricultural crops in the African farming systems would yield further information that would
go along way in promoting the adoption of integrated aquaculture-agriculture systems in
Africa.
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POND-DIKE SYSTEMS AND LIVELIHOOD IN RURAL AND PERI-URBAN AREAS OF
MYMENSINGH DISTRICT OF BANGLADESH - A REVIEW THROUGH PCA
{PARTICIPATORY COMMUNITY APPRAISAL) METHOD

Manjurul Karim *, David C. Little, Md. Shamsul Kabir, Md. Abdul Wahab, Marc Verdegem
Institute of Aquaculture
University of Stirling
Stirling FK9, 41_A, Scotland.
manjurul.karim@stir.ac.uk

Links between the pond and surrounding land for horticulture is a distinctive feature of
farming households in Bangladesh. Rural and peri-urban settlements in Mymensingh District,
Bangladesh were selected for a community-level assessment of the importance and role of
pond-dike systems. A total of 12 participatory, group-based activities were used with 200
male and 120 female participants from four communities over a five day process in each
community. Focus groups were selected on the basis of local perceptions of overall well-
being, and gender and the characteristics of their pond-dike systems. These preliminary
findings were cross-checked in subsequent meetings with four stakeholder groups:
representatives of households from the communities, traders, NGOs, and government
agencies and researchers.

The effects of gender, well-being and location on farmers' regular activities and food
consumption patterns were identified. Fish was preferred by all groups, but his preference
was strongest among poorer women in peri-urban communities. Fish culture was equally
important as an enterprise among richer and poorer men, whereas vegetable cultivation was
more important to men than women but wealth and location also affected its importance.
Lack of knowledge was a particular-problem to farmers growing fish and vegetable in the
rural areas. Fish disease, high price of input, lack of money were also identified as
constraints by fish producers. Expected use and current use of ponds, problems and
benefits associated with fish culture were also found to be affected by groups emphasizing
vegetable, orchard and fish culture within their systems. The role of pond for family use,
which was a major objective for pond construction, was found to be significantly different
between rural and peri-urban areas. Fish culture is now the dominant use of ponds for
households irrespective of their focus on vegetable, orchard or fish production and they are
utitized less for general domestic use. Ponds are relatively more important as a source of
irrigation water in rural than in peri-urban communities. It was concluded that considerable
potential exists for further integration and development of pond-dike systems, which could
contribute towards improved livelihoods of both better off and worse off people.
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COMPARISON BETWEEN LOW INPUT AND HIGH INPUT INTEGRATED POND-DYKE
AQUACULTURE SYSTEMS IN SOME VILLAGES OF MUKTAGACHA, BANGLADESH

Md. Shamsul Kabir*, Md. Abdul Wahab, Manjurul Karim, Marc Verdegem, David Little
Department of Fisheries Management, Bangladesh Agricultural University
Mymensingh-2202, Bangladesh.
skabirj@yahoo.com

An on-farm study was conducted during July 2002 to February 2003 under EC funded
POND LIVE project to compare two major existing integrated pond-dyke production systems
in Muktagacha, Mymensingh area of Bangladesh. Three farmers practising carp polyculture
managed as low input system and other three praclising Pangasius sp. monoculture
managed as high input system was selected from two neighbouring villages, Noshirpur and
Bashati of Muktagacha Upazilla under Mymensingh district. The input-output of both
categories of farming systems were computed in terms of biomass (Kg/ha), monetary value
(cash and non-cash Takar/ha) and nutrient (Kg Nitrogen/ha). In low input system averages of
pond and dyke inputs were 9,235 Kg/ha and 6,553 Kg/ha, respectively with the averages of
outputs of the same were 1,526 Kg/ha and 7,788 Kg/ha, respectively. Whereas, in case of
high input system the averages of pond and dyke inputs were 72,818 Kg/ha and 7,135
Kg/ha, respectively with the averages outputs of the same were 32,460 Kg/ha and 6,971
Kg/ha, respectively. These pond dyke inputs and outputs were converted into cash Taka as
well as non-cash Taka. The averages of pond inputs in Kg N were 74 Kg N/ha in low input
system and 2,025 Kg N/ha in high input system. The averages of pond outputs in Kg N in
low and high input systems were 36 Kg N/ha and 690 Kg N/ha, respectively. Significant
difference (P < 0.001) was found between pond inputs in Kg biomass and Kg N of low input
system and high input system. Pond outputs in Kg biomass, cash Taka and Kg N of low and
high input systems were also significantly different.

Table1 Input-output status (mean value = S.E.) in low and high input systems

Parameters Low input High input Level of
systems systems significance
Pond input in Kg/ha 9,235 £3,019 72,818 £ 5,160 {P<0.001)
Pond input in Cash Taka/ha 18,542 + 5,846 641,243 + 58,485 (P<0.001)
Pond input in Non-cash Taka/ha 15,752 9,431 459,631+ 47,998 (P<0.001)
Pond input in Kg Nfha 7417 202577 (P<0.001)
Dyke input in Kg/ha 6,553 + 487 7,135 £ 160 (P>0.05)
Dyke input in Cash Taka/ha 3,130 £ 1,187 3,533+ 1,036 (P>0.05)
Dyke input in Non-cash Taka/ha 3,934 664 3,698 72 {(P>0.05)
Pond output in Kg/ha 1,526 + 230 32,460 = 574 {P<0.001)
Pond output in Cash Taka/ha 48,903 £4,934 1303,760 £ 64,829 (P<0.01)
Pond output in Non-cash Taka/ha 19,617 £ 11,461 13,691 + 6,069 (P>0.05)
Pond output in Kg N/ha 36Bx4 690 + 31 (P<0.001)
Dyke output in Kg/ha 7,788 + 2,441 6,971+ 4,196 (P>0.05)
Dyke output in Cash Taka/ha 37,522 + 18,072 54,415 £ 30,314 {P>0.05)
Dyke output in Non-cash Taka/ha 33,328 + 11,129 10,545 £ 6,138 {P>0.05)
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SEDIMENTATION AND NUTRIENTS BUILD UP IN TILAPIA PONDS UNDER DIFFERENT
INPUT SYSTEMS

Md. Mizanur Rahman, Amararatne Yakupitiyage
Aguaculture and Agquatic Resources Management Field, School of Environment, Resources
and Development,
Asian Institute of Technology,
PO Box 4, Klong Luang,
Pathumthani 12120, Thailand.

An experiment was conducted in nine 200 m? earthen ponds using randomized complete
block design at the Asian Institute of Technology, Thailand during November 2003 to April
2004 in order to determine the rates of sedimentation, OM accumulation, and nutrient build
up in sediment in tilapia pondS stocked at 2 fish.m* under different pond inputs. There were
three treatments in triplicate: inorganic fertilizer (IF}, inorganic fertilizer with chicken manure
(IF+CM), and inor%;anic fertilizer with feed (IF+Feed). Chicken manure was applied at the
rate of 140 kg ha” w™ to three ponds with urea and triple super phosphate to give a total
amount of 4 kg N and 1 kg P ha™ d™ to all ponds. Pelleted feed (30 % protein) was applied to
ponds daily at the rate of 5 %, 3 % and 1 % body weight of fish for the first, second and last
two months, respectively.

Depth and rates of sedimentation, and OM accumulation significantly varied among
treatments, and between PVC at pond bottom and PVC at 30cm above from bottom, only
with the exception for OM accumulation between IF and IF+CM treatments, which is not
significant. The treatment IF+Feed, and PVC at bottom provided the highest values for
depth, rates of sedimentation and OM deposition.

The effects of treatments on water alkalinity, NH3, and chlorophyll- a were found significant,
while on TKN, NO,, TP and SRP were not significant. Significantly higher values were
observed for alkalinity in IF+Feed, NH; in IF+CM, and chlorophyll-a both in IF+CM and
IF+Feed treatments than that in other treatments. Significant effects of treatments on
sediment guality were found for OM, Cu and Zn, while on total-N, total-P, K, B, Fe, and Mn
the effects were not significant. Significantly higher levels of OM were found in IF+CM and
IF+Feed treatments, and both Cu and Zn were found in IF+CM treatment. The correlation
between total-N in sediment and TKN in water were significant in all treatments. Regression
analysis indicated that all the parameters of sediment quality except K and B significantly
increased over the 6-months culture period. Nitrogen and P data of top 5 cm layer of
sediment at final sampling revealed that the fertilizer values of sediment of 1 ha pond area
were 1.48-1.66 t urea and 0.21-0.26 t TSP.
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THE NUTRITIVE VALUE OF TILAPIA POND WATER AND SLUDGE FOR CHILLI
CULTIVATION

Amararatne Yakupitiyage, S.L. Ranamukhaarachchi, Md. Mizanur Rahman
Aquaculture and Aquatic Resources Management Field, School of Environment, Resources
and Development, Asian Institute of Technology, PO Box 4, Klong Luang, Pathumthani
12120, Thailand.

A plot trial was carried out at the Asian Institute of Technology, Thailand to assess the
fertility value of pond water and sediments from tilapia pond for chilli cultivation. Four 200 m?
earthen ponds were stocked with tilapia at a rate of 2 fish.m? Ponds were fertilized with urea
and triple super phosphate (TSP) at rates of 24 kg N and 1 kg P ha” week!. Twenty four
chilli plots (2.0 x 0.6 m) were constructed on pond dikes, and six treatments viz.: (1) control
with no sludge and fertilizers (So), (2) application of sludge one time a week (Sywe), (3) two
times a week (Saw), (4) one time for two weeks (Syzu), (5) application of sludge + half of the
recommended dose of phosphorous (P) + recommended dose of N and K (Saw * N1PgsK4),
and (6) recommended doses of N, P and Ks (NP4Ky), were randomly assigned. There were
four replicates. The sludge (162 g dry weight) and water (36 liters) from tilapia ponds
collected into a tank using a submersible pump and applied to individual chilli plots according
1o the above treatments. Plots were irrigated daily, except during rainy days.

Chemical analysis of sludge showed that it contained 67 mg kg™ NH4*-N and NO3z-N, 97 mg
kg available P, and 41 mg kg exchangeable K, and pond water contained 2.81 mg I
NH,*-N and NOg-N, 0.18mg I soluble reactive P, 0.48 mg I” total P, and 1.55 mg |
exchangeable K,

-1

The pod vield, plant biomass (excluding pods), and plant height of chilli were significantly
higher in treatments Sy + N1PosKq (Treatment 5) and NP:K; (Treatment 6) than the rest,
and also there were significantly higher removal of N, P and K by Chilli pods and leaves in
both treatments. There were no significant differences in growth and yield responses of chilli
between the control and sludge treated plots. The fresh yields of chilli were 17,038 kg and
16,284 kg.ha™' in treatment 5 and 8, respectively. The results indicated that water and sludge
from fertilized tilapia ponds have a potential for supplementing P requirement of chilli plants
under controlied on-station research conditions. However, on-farm research taking into
consideration cf both economics and chilli yield is necessary before arriving at a final
conclusion.
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FOOD PREFERENCE OF COMMON CARP Cyprinus carpio AND ROHU Labeo rohita IN
MONOCULTURE AND POLYCULTURE: SHIFTS IN GRAZING ON PLANKTON UNDER
FED AND UNFED CONDITIONS

M. Mustafizur Rahman’, M.C.J. Verdegem, M.A. Wahab
Fish Culture and Fisheries Group, Department of Animal Sciences, Wageningen University
and Research Center, P.O. Box 338, 6700 AH Wageningen, The Netherlands.
mustafizur.rahman@wur.nl

Understanding of food and feeding habit of fish is very important for their efficient
management. Rohu (Labeo rohita) is known as a column feeder mainly feeding on plankton
and common carp (Cyprinus carpio) is a botton feeder mainly feeding on benthos in the
natural system. These fishes are also very dependant on supplementary feeds. So, food and
feeding habits of these species can be changed with food and feed availability in the system.
An experiment was conducted to assess the effect of common carp and supplementary feed
on the food availability in the pond and to compare the food and feeding habit of L. rohita
alone or with C. carpio in fertilized or in feriilized and fed ponds. There were six treatments in
triplicate. The treatments were: L. rohita (1.5 m?) alone with and without supplementary
feed, L. rohita (1.5 m?) plus 0.5 m? C. carpio with and without supplementary feed, and L.
rohita (1.5 m?) plus C. carpio (1.0 m? with and without supplementary feed. It was found
that overall phytoplankton; zooplankton as well as benthos biomasses were higher in
treatments with feed than the treatments with no feed. L. rohita mainly fed on more
phytoplankton than zooplankion when there was no supplementary feed but in presence of
supplementary feed it prefered to ingest more zooplankton than phytoplankton, Effect of C.
carpio was significantly higher in treatment with C. carpio than the treatment with no C.
carpio in terms of food availability in water and food ingestion. Ingestion rate was higher in
presence of 0.5 m? C. carpio than 1.0 m? C. carpio. C. carpio fed on more benthic
organism than phytoplankton and zooplankton but in presence of supplementary feed it
shifted it's food habit partially from phytoplankton, zooplankton and benthos to artificial feed.
These shifting tendencies may also be affected by the quality of feed and environmental
condition.
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INVESTIGATION ON THE FEEDING REGIME OF SEVEN-BAND GROUPER Epinephelus
septemfasciatus LARVAE USING DIFFERENT ROTIFER SIZES

Yukari Tanaka, Yoshitaka Sakakura, Hisashi Chuda, Atsushi Hagiwara
Nagasaki Industrial Promotion Foundation, Collaboration of Regional Entities for the
Advancement of Technological Excellence
1-14 Bunkyo-machi Nagasaki 852-8521, Japan.
f1900@cc.nagasaki-u.ac.jp

The seven-band grouper E. sepfemfasciatus is one of the new target species for stock
enhancement and aquaculture in Japan, because of its high commercial value and low catch
in the wild. Seedling production of this species has already started, however, mortality is
high during early larval stage, partly due to lack of knowledge regarding its feeding habits,
This study aimed to investigate the feeding characteristics (food selectivity and diurnal
feeding) and to improve the feeding regimé of seven-band grouper larvae.

Rotifer, Brachionus plicatifis (L-type, lorica length 119-2410m) and B. rotundiformis (S-type,
93-179 Om; SS-type, 90-159 Om), were fed from the first feeding (4 days after hatching; day
4) until day 20. Larvae and rotifers were sampled on days 4, 9, 13, 15, 17, 20, respectively.
Standard length (SL) of each sample was measured, and the number and lorica length of
rotifers in the gut of each larva were counted and measured. Lorica length of rotifers in the
rearing tank was also measured. Food selection among different sizes of rotifers (for 20 Im
size classes) was calculated using Chesson's O-index. Larvae ranging from 2.1-3.0 mm SL
preferred SS-type and S- type rotifers (100-160 0O0m), while larvae ranging from 3.0-4.0 mm
SL preferred 120-180 Om rofifers. Larvae bigger than 4.0 mm SL preferred over 160 Om
rotifers. We concluded that small-sized rotifers (SS-type, S-type) are necessary during the
first feeding (<3.0 mm), while L-type rotifer is essential for larvae bigger than 3.0 mm SL.

Based from this result, we investigated the effect of different feeding regimes on survival,
growth, and quality of larvae. Three feeding treatments (SS, L and S$S-L tank) were
prepared. SS tanks were fed SS-type rotifer solely from the first day of feeding (day 4) until
© day 20. L tanks were fed L-type rotifer only throughout the experiment, while SS-L tanks
were fed SS-type rotifer from day 4 until day 10 (<3.0 mm SL), and then fed L-type rotifer
from days 11 to 20. Larvae were sampled on days 4, 7, 11, 13, 17, 20 and SL was
measured, and the number of rotifers in the gut was counted. Furthermore, the diurnal
feeding activity on days 6-18 was also investigated. We reared larvae under natural light
condition, and fed SS-L rotifer. Sampling was done at 4h interval for 24h. The number of
rotifers in the gut was counted, and enzyme activity analysis was done on day 6, 12 and 18.
On day 21, the quality of the larvae was evaluated. Larvae from each tank were transferred
to another small tank, and survival 1 hour after transfer was determined. Docosahexaenoic
acid (DHA) content of the fish in day 21 was measured.

The number of rotifers in the gut of larvae during initial feeding (day 4) was as follows: 3.2
ind. (SS tank), 0.2 ind. (L tank), and 4.0 ind. (SS-L tank). Feeding incidence was also higher
when larvae were fed with SS-type rotifers. Survival of larvae on day 20 was 24.2%, 7.2%,
and 33.6% in SS, L, and 8S-L tanks, respectively. SL of larvae on day 20 was as follows: 4.1
mm (SS tank), 3.8 mm (L tank) and 4.3 mm (SS-L tank). Larvae fed only during light
condition and enzyme activity was highest in the day time. DHA composition and survival 1
hour after transfer of larvae in SS-L tank were higher than other feeding treatments.

These results demonstrated that survival, growth, feeding incidence and quality of larvae can
be improved when fish were fed with the feeding regime based on its feeding selectivity.
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COMPARATIVE STUDIES ON THE EFFECT OF DIMETHYSULPHOXIDE, GLYCEROL
AND METHANOL AS THE CRYOPROTECTANTS IN SPERM CRYOPRESERVATION OF
GREEN RIVER CATFISH Mystus nemurus

A. Hassan
Faculty of Agrotechnology and Food Science
University College of Science and Technology, Malaysia (KUSTEM)
21030 Kuala Terengganu, Malaysia.
Anuar@kustem.edu.my

Studies on the effect of dimethysulphoxide, glycerol and methanol as cryoprotectants in
sperm cryopreservation of green river catfish, Mystus nemurus were conducted to determine
the motility, fertility and hatching rate using cryopreserved sperm.

The results showed that the undiuted sperm of M. nemurus has large number of
spermatozoa ranging from 1.5 x 10" ml™ to 3.0 x 10'mI". The sperm at low temperature
could survive much longer than at higher temperature. The percentage of motile spemn
diluted in six extenders showed no significant difference (p>0.05). Further studies of 6.5 x
10° mI" of M. nemurus sperm were done to observe the efficiency of cryoprotectants. Sperm
that were diluted in 100% extender without addition of cryoprotectant became immotile as
soon as the samples were stored in liquid nitrogen container (-196°C). Glycerol is the best
cryoprotectant for M. nemurus sperm cryopreservation. However, it was influenced by the
concentrations used. Ten percent glycerol showed the best result. The determination of
sperm motility, fertilization rate and hatching rate is important to identify the effectiveness of
the cryoprotectants. All concentrations of cryoprotectants tested, showed significant
differences (p<0.05) in sperm motility.
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EFFECTS OF WATER TEMPERATURE AND PH ON THE SURVIVAL AND GROWTH OF
MARBL.E GOBY LARVAE Oxyeleofris marmoratus (BLEEKER)

Ambok Bolong Abol-Munafi*, Ng Beng Siang, Pham Thanh Liem
Institute of Tropical Aquaculture
Kolej Universiti Sains dan Teknologi Malaysia,
Mengabang Telipot, 21030 Kuala Terengganu,
Malaysia.
munafi@kustem.edu.my

Studies on the effect of different water temperatures and pH on the early larval stage of
marble goby Oxyeleotris marmoratus were conducted. The best growth was observed in the
larvae reared at a temperature of 30°C, with the final total length and the mean growth rate
of 4.23mm (= 0.20) and 0.12 mm.day” respectively. The growth of larvae was significantly
the lowest in larvae reared at a temperature of 24°C (0.05 £ 0.005 mm.day”). Larvae reared
at the temperature of 24°C and 26°C were significantly lower (P< 0.05) in survival rates than
those reared at 28°C and 30°C, mean survival rates at those temperatures were 16.67% (+
8.00) and 18.00% (+ 5.11), respectively. The survival rate of larvae at 32°C (22.8 = 5.11)
was not significantly different compared to those of larvae at 30°C and 26°C. The exposures
in different ranges of pH (4, 5, 6, 7 and 8) were studied. After 96 hours of non- feeding
treatments, highest survival was cbserved at pH 6 and 7 with the survival rate of 22.67% and
23.67% respectively. Larvae that exposed to pH 6 and pH 7 were significantly lower (P<
0.05) in survival rates than those at pH 4, 5 and 8.

306



POSTER: INCREASING AQUACULTURE PRODUCTIVITY

PARTIAL REPLACEMENT OF ARTEMIA SALINA BY Moina sp. IN THE REARING OF
EARLY POSTLARVAE OF THE SHRIMP Litopenaeus schmitti

Amilcar Arenal, Leonardo Martin, Jes(s Fajardo, Eulogio Pimentel, Lourdes Hidalgo, Manuel
Pacheco, Carmen Garcia, Dayami Santlesteban.
Center of Genetic Engineering and Biotechnology,
P.0O. Box 387, ZIP 70100, Camagley 1, Cuba.

The objective of this study Is to assess Moina sp. as feed for early postlarvae cultures of
shrimp Litopenaeus schmitti. Different diets using Moina sp. were designed and their
influence on postlarval quality were evaluated. Additionally, the enzymatic activity of amylase
and protease, as well as soluble protein in postlavae, were characterized. Postlarval groups
fed on Artemia and Arfernia/Moina sp. had a significantly greater growth than those fed on
Moina sp. and Moina sp./microparticulate. No differences were observed in osmotic stress
resistance, where the survival percent of stressed postlarvae was above 91%. Postiarval
moisture showed no differences with values ranging from 78.1-83.6%. Diets with Arfemia or
Artemnia / Moina sp. were found to have better nutritional levels. Diets with Moina sp. and
microparticulate/Moina sp. had low carbohydrate levels, and at some stages they was poor
digestibility or protein content. To our knowledge this is the first report on the use of Moina
sp. as feed for L. schmitti early postlarvae.
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MOBIILE HATCHERY: A NEW TOOL FOR FISHERIES EXTENSION

Unnop Imsilp, Sombut Singsee, Pin Polchai, Nongyac Manee*, Naruepon Sukumasavin
Agquaculture of indigenous Mekong Fish Species
Udonthani Intand Fisheries Development Center,
Supakitjanya Road, Muang District, Udon Thani
Udonthani Province 41000, Thailand.
fipth@ji-net.com

A mobile hatchery has been developed under the AIMS Thailand sub-component since 2002
to use as a tool for aquaculture extension in rural areas where there is no access to regular
hatcheries. However, the mobile hatchery has proven to be more flexible than it was
designed to be.-lt has been used to breed wild fish in the field where transportation of the
fish to the main hatchery is impossible. 1t has been demonstrated in Nakhonphanom,
Udonthani, Mukdahan and Nam Houm {Lac PDR). A hatching hapa measuring 2x2x0.5 m
with flow-through water supply can be used to hatch 3.4x106 eggs of Barbodes gonionotus,
with 93% fertilization rate and 86% hatching rate, 1.5x106 eggs of Labeo rohita with 74%
fertilization rate and 95% hatching rate, or 1 x106 eggs of Cirrhinus microlepis, with 60%
fertilization rate and 30% hatching rate. Funnel-type incubators with 15 liter volume can be
used to hatch 1.0x105 eggs of Probarbus jullieni with 60% fertilization rate and 40% hatching
rate. It also has been used for fisheries conservation awareness rising. This paper presents
details the use of the mobile hatchery for fisheries development in Thailand.
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LARVAL DEVELOPMENT OF Chicoreus ramosus (LINNAEUS, 1758) (GASTROPODA:
MURICIDAE) IN MUKAHEAD MARINE RESEARCH STATION, PENANG

Wong Wai Sin*, Zulfigar Yasin, Aileen Tan Shau Hwai
Muka Head Marine Research Station
Centre For Marine & Coastal Studies
School of Biological Sciences
Universiti Sains Malaysia,
11800 Penang.
halosin78@yahoo.com

The culture method and larval development of Chicoreus ramosus (Linnaeus, 1758),
collected from Pulau Segantang, Kedah, are illustrated. Broodstocks were collected from the
wild and kept in hatchery using 1 ton fiberglass tank supplied with continuous flowing
seawater and local rock oysters as food. The broodstocks were kept in the hatchery until
they spawned naturally. An adult sized 234mm in length and 186mm in width laid 356
‘capsules in a single egg mass in 10 days. The hatching duration was 8 days. The egg
capsules were transferred into separate fiberglass tank with ultrafiltered (1pm) seawater and
the seawater was changed every alternate day. The colour of the egg capsules changed
from pale yellowish indicating the development of the embryos. On average, 548+54.4
embryos were observed in each capsule but only 76.78% hatched and developed to
planktotrophic larvae.

The larvae were sieved onto a 250 ym mesh size sieve and transferred into 500L cylindrical
fiberglass tank supplied with aeration. The larvae were fed with phytoplankton Chaefoceros
calcitrans and Isochrysis galbana. The morpholofy of the shell and soft body of the larvae
were observed daily. The larvae reached metamorphosis stage when a pronounced beak
was observed on the outer lip of the larvae shell. The pronounced beak appeared between
the 11™ and the 13" day after hatching. When the pronounced beak was observed on the
shell, the mantle of the larvae was actively touching the surface of the culture tank. Hard
substrates with barnacles and oyster spats were prepared as settling surface for the
metamorphosed juveniles.

309




7 ASIAN FISHERIES FORUM 2004

IN VITRO INCUBATION OF GIANT FRESHWATER PRAWN Macrobrachium rosenbergii
EGGS

J. Zainoddin*, A. Ali, R. Hashim
National Prawn Fry Production and Research Centre,
Pulau Sayak , Kota Kuala Muda, Kedah, Malaysia.

An experiment was carried out to determine the in vitro incubation of giant freshwater prawn,
Macrobrachium rosenbergii eggs. Wild broodstocks of giant freshwater prawn kept in
freshwater were fed with squid and a commercial diet, spawned successfully in fibreglass
tanks. A sexual ratio of 1 male: 4 female was used where 60 pieces of female resulted in
55% moulting and 48.3% spawning rate. Spawned eggs showed normal development with
82.62% ripe eggs compared to 17.36% dropped eggs due to incomplete fertilisation.
Fertilised eggs were removed from the brooding chamber after 5 days of spawning and 200
pieces were incubated in each round glass beaker at a constant temperature of 30° C + 0.5
with gentle aeration. Eggs incubated at salinity O ppt, 2 ppt, 4 ppt, 6 ppt, 8 ppt, 10 ppt, 12
ppt, 14 ppt, 16 ppt, 18 ppt and 20 ppt produced normal newly hatched larvae after 19 days.
Hatching percentage were 90.76 + 7.26, 92.03 + 0.85, 92.03 +2.22, 92.92 + 259,
90.66 +4.61, 92.00 *+3.44, 94.83 £ 1.76, 95.18 + (.63, 94.32 *4.50, 95.37 + 5.18,
and 90.45 £ 0.55, respectively with no significant difference for the salinity range of 0 — 20
ppt. At the higher salinity of 25 ppt with a hatching percentage of 92.73 = 3.51, the eggs
showed normal development but produced 19.83% =+ 1.53 abnormal larvae and this was
was significantly different compared to those from the lower salinity. At 30 ppt salinity the
eggs failed to hatch due to inability to survive at the eye pigment stage. Hatching occurred
on two consecutive days in all salinities tested.  Larvae from both hatching day are
morphologically similar in term of total length and body weight and no significant difference
except for abnormal larvae.
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DEVELOPMENT OF DIGESTIVE TRACT IN HYBRID CATFISH

Masduki Mohammad Morni*, Abol-Munafi Ambok Bolong, Mohd. Azmi Ambak
Institute of Tropical Aguaculture,
Koiej Universiti Sains dan Teknologi Malaysia,
21030 Kuala Terengganu, Malaysia.
masdukimm@kustem.edu.my

Histological development of digestive tract was studied in hybrid catfish from hatching (day
0) until day 7. Specimens were obtained from interspecific hybridization between Clarias
macrocephalus female and C. gariepinus male and maintained in hatchery (28 + 1°C). The
digestive tract of newly hatched larvae was a simple undifferentiated tube. One day after
hatching (1 dAH), the mouth started to open and the gut was differentiated into a buccal
cavity, oesophagus and simple digestive tube. The formation of pancreas and liver was
distinguished as a clump of cells. On the 2™ dAH, the development of gastro-intestinal tract
had started and development of zymogen granules in pancreas was observed. When the
larvae started their exogenous feeding on newly hatched Arternia nauplii (3" dAH), the
stomach developed with isometric epithefium cells and the intestine was well developed and
divided into three sections. By 5% dAH the development of gastric gland was observed
beneath the gastric epithelium and the clearly visible PAS-positive mucus layer in the luminal
side of the stomach epithelium indicated that their stomach had attained its typical
morphological characteristics and was fully functional.
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ONTOGENY OF THYROID HORMONES DURING EARLY DEVELOPMENT STAGE OF
MARBLE GOBY Oxyeleotris marmoratus (BLEEKER) LARVAL

Ambok Bolong Abol-Munafi, Asmanelli*,
Awang Soh Mamat and Mohd. Effendy Abdul Wahid
Institute of Tropical Aquaculture
Kolej Universiti Sains dan Teknologi Malaysia
21030 Kuala Terengganu, Malaysia,
asmanelli@hotmail.com

Thyroid hormone is considered to play important roles in the regulation of development and
growth of larval fish. In this regards, a study was carried out on the structural and functional
development of the thyroid gland in the marble goby's early life stages. Larvae were
collected at incremental time intervals from newly hatched to 30 days after hatching (dAH).
Thyroxine (T4) immunostaining was used to assess the development of thyroid follicles and
the Elisa kit was used to quantify T4.

It was found that at hatching (0dAH) T4 was already detected in the larvae even if the thyroid
follicles were not yet developed. T4 levels decreased from 3 - 9 dAH then increased again
from 10 — 30 dAH. Since the thyroid follicles were not yet developed at hatching (0dAH), the
T4 present at hatching was most probably not produced by the larvae itself but are, most
probably, of parental origin. T4 levels decreased thereafter at the larvae utilized their T4. The
increase in T4 at 10 dAH indicated that the larvae was already producing its own T4 as fully
developed thyroid follicles were detected by histological examination at 13 dAH.
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DIFFERENT FEEDING REGIMES AFFECTING CARCASS TRAITS IN TRIPLOID AND
ALL-MALE POPULATIONS OF NILE TILAPIA

Stephan Wessels, Andreas Muller-Belecke, Gabriele Hérstgen-Schwark®
Institute of Animal Husbandry and Genetics
University of Géttingen
Albrecht-Thaer-Weg 3
[-37075 Géttingen, Germany.
ghoerst1@gwdg.de

To avoid the problem of stunting, production of all-male and triploid stocks are methods in
Nile Tilapia (Oreochromis niloticus) aquaculture to increase the overall productivity. All-male
populations are known to facilitate culture in a broad range of systems as they show better
growth performance and homogenity if compared to mixed sex populations. Due to their
functional sterility the use of triploid seed represents an effective approach to eliminate
negative effects of uncontrolled reproduction. Although triploid fish show various
advantages, especially females tend to produce large amounts of intestinal fat if subjected to
ad libitum feeding regimes. Fodder could be saved if the energy, deposited in intestinal fat
stores, would be utilised for somatic growth. Therefore an eight week feeding trial during the
early growth period was conducted to investigate the effects of different feeding regimes on
the body composition of three different genetic groups of tilapia (Lake Manzala strain, Egypt.
mixed sex, triploid, all-male) with emphasis on intestinal fat deposition.

Three month old tilapia of the different genetic groups, stocked in replicates of 26 fish in 80 |-
aquaria in a recirculating system, were either fed ad libitum three times a day or subjected to
food deprivation every second day. At five month of age, all fish were slaughtered and
carcass traits were measured. Males fed ad fibitum had a 60 % better growth compared to
the restricted groups. The all-male groups showed the best overall growth capacity. The
growth of females in the restricted regime was 92% inferior to the growth of their daily fed
counterparts. Food deprivation did not result in deereased amounts of intestinal fat in the
triploids, neither in males nor in females, during the early fattening phase under the given

feeding regimes. Only in the all-male groups intestinal fat was significantly affected by food
restriction.

313



7 ASIAN FISHERIES FORUM 2004

A NEW YY-MALE OREOCHROMIS NILOTICUS STRAIN ORIGINATING FROM AN
EXCEPTIONAL MITOTIC GYNOGENETIC MALE - LINE DEVELOPED AND GROWTH
PERFORMANCE TESTING OF THE GENETICALLY ALL MALE PROGENIES

Andreas Muller-Belecke, Gabriele Hérstgen-Schwaric*
Institute of Animal Husbandry and Genetics
University of Géttingen
Albrecht-Thaer-Weg 3
D-37075 Géttingen, Germany.
ghoerst1@gwdg.de

As basis for the development of so called yy-males, producing all male offspring if mated
with normal Oreochromis niloticus females, an exceptional O. niloticus male was used which
was obtained by artificially induced mitotic gynogenetic reproduction and known to produce
only all male offspring. In a first step diethylstilbesterol (500mg/kg of feed) was orally
administered for 40 days to first feeding progenies from this evidently homozygous yy-male
and normal females (xx) (Lake Manzala population, Egypt). The resulting individuals were
functional females but possessed a genetically male (xy) status. Progenies of these
functional females (xy) with normal males (xy) resulted in approx. 25% yy-males, which were
verified by progeny sexing. Only males, which produced 100% male progenies (n>50) with a
random sample of at least three normal females were designated to be yy-males. For the
easy continuation of the yy-male status in a breeding strain, yy-females were needed. To
obtain yy-females yy-males were mated with functional females (xy), their progenies
(approx. 50% of them were genetically yy-males) were changed to functional females by
diethylstilbesterol enriched feed and the needed yy-females were verified by progeny sexing.
By mating yy-males with yy-females yy-male offspring was produced in large guantities. To
get first information about the growth potential of the new yy-male strain originating from the
above mentioned homozygous yy-male, performance comparisons between all male groups
(progenies of yy-males mated with normal females (xx)) and traditional mixed sex groups
were conducted in 80 l-units. The all male groups were 12.4% larger if compared with the
whole mixed sex groups but 2.5% smaller than the males within the mixed sex groups.
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GENETIC DIVERSITY OF SEBASTES INERMIS BY RANDOM AMPLIFIED
POLYMORPHIC DNA (RAPD) AND MITOCHONDRIAL DNA ANALYSIS

Kyung-Pyo Hong*, Yo-Soon Jang, Choong-Hwan Noh, Jung-Goo Myoung,
Jong-Man Kim
Karea Ocean Research & Development Institute
Ansan P.O. Box 22, Karea.
kphong@kordi.re.kr

Genetic diversity of dark-banded rockfish (Sebastes inermis) in wild and cultured stocks was
examined by random amplified polymorphic DNA (RAPD) and mitochondrial DNA (control
region) polymorphism analysis. Total of 46 polymorphic fragments were produced from 9
random primers, OPA-01, OPA-11, OPB-08, OPB-20, OPE-05, OPG-10, OPH-12, OPI-C4
and OPI-20, with 7, 3, 6, 20, 6, 6, 10, 4 and 5 genotypes, respectively. Among OPB-08
depended polymorphic bands, 300 bp fragment appeared only in wild population at 61.3%
frequency level, and suggested that this RAPD would be a useful marker for the
discrimination of fish stock, wild or cultured, due to an effective parent number of each
stock. In restriction fragment length polymorphism (PCR-RFLP) analysis of mtDNA  control
region with Mbo | and Xsp |, 8 mtDNA composite haplotypes were observed with different
haplotype frequency and stock-specific haplotypes. It is expected that RAPD marker and
mtDNA haplotypes identified in this study would be used as effective genetic monitoring
tools in our ongoing stock enhancement program of Korea.

Wild Cultured

Figure 2 RAPD pattem for dark-banded rockfish, Sebastes inermis using
random primer OPB-08. A 100bp Plus DNA Ladder was used as a DNA
marker (lane M). An arrowhead indicates a 300 bp RAPD marker observed
in the specimens from wild stock, but not in the cultured stock.
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PHYLOGENETIC RELATIONSHIP BETWEEN TWO CYPRINIDS FISH: Barbonymus
schwanenfeldii AND B. gonionotus USING SEQUENCING OF CYTOCHROME C
OXIDASE | (COI) MITOCHONDRIAL DNA FRAGMENT

Yuzine B. Esa*, Sabrina Haron
Molecular Ecology Laboratory
Faculty of Resource Science and Technology,
University Malaysia Sarawak
94300 Kota Samarahan,

Sarawak.
eyuzine@frst.unimas.my

A study was undertaken to examine the phylogenetic relationship between two cyprinids fish
(Barbonymus schwanenfeldil and B, gonionotus) using partial sequencing of cyfochrome ¢
oxidase | (COl) mitochondrial gene. Fish samples were collected from two sites in
Peninsular Malaysia (36 samples from Seriing River and one sample from Pahang
River)ple), two sites in Sarawak (4 samples from Rejang River and 3 samples from Layar
River) and one site from Sabah (5 samples from Kinabatangan River). Restriction fragment
length polymorphisms (RFLPs) analysis identified four restriction sites (Alul, Csp6l, BsuR),
and Pvull) diagnostic between B. schwanenfeldii and B. gonionotus. Phylogenetic analysis
using Neighbor-joining (NJ} method showed that B. schwanenfeldii and B. gonionotus are
_reciprocally monophyletic, thus supporting their taxonomic status as distinct species.
Additionally, the clustering of mtDNA haplotypes in both species into Peninsular Malaysia
and Borneo clades (geographical structuring) possibly resulted from genetic drift related to
the separation of Borneo from Peninsular Malaysia during the late Pleistocene epoch.
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Figure 1 Phylogenetic free inferred using Neighbour-joining (NJ) method with 1000 replicates. Helosioma
temminckii was used as outgroup. Abbreviations: BGK1, BGK2 = B. gonionotus Bomeo; GJ3, GHS2, GHS4 and
GKSE = B. gonionotfus Peninsular; T-BSFB1, T-BSFB2, T-BSFB3, T-BSFK5, T-BSFKB, T-BSFK10 and T-
BSFK20 = B. schwanenfeldii Borneo; SFJ1, SFJ2, SFPL3, SFPL4, SFTS3, SFTS4 and SFPP4 = B
schwanenfeldii Peninsular Malaysia.
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DEVELOPMENT OF TRANSGENIC TECHNOLOGY FOR JAPANESE FLOUNDER

Ryosuke Yazawa*, lkuo Hirono, Takashi Aoki
Graduate School of Marine Science and Technology,
Tokyo University of Marine Science and Technology,

Konan 4-5-7, Minato, Tokyo 108-8477, Japan.

aoki@s.kaiyodai.ac.jp

Aquaculture is becoming widely practiced all over the world, and the level of production has
been increasing. However, infectious diseases cause serious problems in the aquaculture
industry. Transgenic technology is able to produce new stains of acuaculture species that
have important traits more rapidly and easily in comparison with usual breeding techniques.
However, fish species targeted for transgenesis have been limited. And, the technique has
not been established for agquaculture species. Japanese flounder, Paralichthys olivaceus is
one of the important culture fish in Japan. For the establishment of a technique for
transgenic Japanese flounder, we (1) explored useful promoters derived from Japanese -
flounder, (2) developed a method for gene transfer into Japanese flounder eggs and {3)
constructed an expression vector for producing disease resistance fish sfrains, and
examined it in zebrafish. '

5" flanking regions of 4 different genes, gelatinase B, complement component C3, tumor
necrosis factor and keratin derived from Japanese flounder were identified and linked to a
reporter gene. These promoters showed different regulation manner of gene expression /n
vitro and in vivo. These results demonstrated the availability of different promoters for
transgenic Japanese flounder depending on various situations.

We tried to establish an efficient gene transfer method for Japahese flounder eggs. The
particle gun method is optimal for Japanese flounder fransgenesis. The particle gun method
produced up to 100 embryos expressing reporter gene in one of the experiments.

We generated transgenic zebrafish that expressed chicken lysozyme gene under the control
of Japanese flounder keratin' gene promofer. This fransgenic strain showed resistance
against Flexibacter columnaris and Edwardsiella tarda infections.

Accumulation of these techniques developed in this study will help realize the production
transgenic Japanese flounder, and should contribute to a better understanding of the biology
and aquaculture, :
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STUDIES ON GENETIC DIVERSITY AND PHYLOGENY OF CHINESE UNIONIDAE
(MOLLUSCA : BIVALVIA)

Xiong Bangxi*, Wei Kaijian
Fisheries College
Huazhong Agricultural University
Wuhan 430070, P.R. China.

Unionidae is an important group of freshwater benthos. Due to the convergence
phenomenon of freshwater mussels, there is stil much controversy regarding the
classification of Chinese Unionidae. In China, studies of freshwater mussels were mostly
on their resources, biology and morphology, while few in the field of genetics, and deficient
in their population genetic structure and genetic diversity. Due to increasing contamination
of the inland waters such as lakes and rivers, disturbance of habifats and overexploitation of
resources of freshwater mussels in recent years, genetic diversity of mussels was damaged
to some extent and nhatural resources of some economic important mussels are on the
decline or e on the verge of extinction. In order to further understand the status of genetic
diversity of different species, it is essential to investigate the molecular phylogenetic
relationship of Unionidae on the basis of molecular genetics.

Therefore, RAPD markers were used to detect genetic diversity of twenty populations of
eighteen species from ten genera in Chinese Unicnidae. lts phylogeny was studied
employing the combined analyses of RAPD markers, rDNA ITS1 seguence analysis and
shell morphometrics. Promising results have been achieved.
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PROTEOMICS ANALYSIS OF HARUAN Channa striatus TISSUE EXTRACT

L.eow Chiuan Yee, Saringat Hj. Baie, Gam Lay Harn
School of Pharmaceutical Sciences, University Sains Malaysia
11800 Penang, Malaysia.

The snakehead fish Channa striatus {C. Striatus) locally known as Haruan (in Malay) is an
obligatory air-breather and predaceous fish. The fish resides in the slow-flowing steams and
crevices near riverbanks in Southern China. Besides being consumed as a dietary protein
source, C. striatus is used for its medicinal properties, the fish- was reported to enhance
dermal wound healing and reduce post-operative pain and discomfort.

In our present study, the proteins present in the fish tissue was analysed to evaluate the.
Variation in protein expression in three batches of fish samples from three different catches,
caught in different months and places in Penang. The fish tissues were first homogenized
into a powder form followed by the addition of protein extraction buffer and vortexed. The
mixture was then spun at 12000 g for 30 minutes. The supernatant was recovered and
subjected to SDS-PAGE protein separation. The gel was then stained with Coomassie Blue.

Twenty-five distinct bands were observed and there were no variations in the protein profiles
of the fish samples that were obtained from three different catches. However, when the
protein profiles of the fishes were compared according the fish’s size, the intensity of the
protein bands for the smaller sized fishes (range from16 cm to 25 cm) were significantly
more intense than those of the bigger sized fishes (range from 28 to 38 cm). Thus

indicating that with equal dried weight of tissues, the smaller fishes yielded higher amount of
proteins than the bigger fishes.

The protein bands were excised and in-gel digestion with trypsin was performed. The
resulting tryptic-fragments were subjected to LC/MS/MS analysis and the MS/MS data that
contained the amino acid sequence of the protein were used to conduct protein database
search. A total of 84 proteins were identified and most of the proteins were kinase enzymes.
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GENOMIC APPROACH IN THE STUDY OF ANTIBACTERIAL SEAWEED AND SEA
CUCUMBER EXTRACTS INHIBITING GRAM POSITIVE BACTERIAL PATHOGENS

N.S. Mariana*, N. Mashan, N. Alipiah, F.M. Yusoff, A. Arshad
Department of Clinical Laboratory Sciences,
Faculty of Medicine and Health Sciences, 43400, UPM, Serdang,
Selangor, Malaysia.
mariana@medic.upm.edu.my

The uitilization of scme species of seaweed and sea cucumber extracts for biomedicinal
purposes has been widely known and accepted. However, the species commercially utilized
has also been overexploited, making the search for new valuable species an important
pricrity in the research agenda. In addition, sustainable production of the the bioactive
products must also be ensured. Harvesting of the whole plant or animals has been the
conventiona! method for extracting the extracts and the biochemical or molecular based
activity of the extracts has not been documented.

Two genomic approaches to hasten the search bioactive molecules and understanding
molecular based mechanism was utilized in the project that include screening of
antibacterial peptides seaweed and sea cucumber as well as the study on nucleotide
sequences of S. aureus inhibited by the extract. Molecular screening of antibacterial
peptides indirectly can pave the way for sustainable supply of bioactive products. The
nucleotide changes of selected S. aureus genes imply potential drug target sites.

The findings of the research include successful amplification of the gene encoding a peptide
with antibacterial ability whereby the the gene encoding for a membrane permeabilizing
gene was amplified from a species of sea cucumber tissue which is not the commercialized
species. The methanol extract showed selective antibacterial activity whereby only with gram
positive pathogens are inhibited. The disc diffusion assay showed the extract ehibited zones
of inhibition when grown in plates of gram positive pathogens. The extract inhibited drug
resistant and non-drug resistant pathogens.

Another aspect of genomics utilized is the analysis of nuclectide sequence of cell wall
protein gene and the DNA repair gene of gram positive bacteria inhibited by red seaweed
methanol exiract. Nucleotide changes were seen in the DNA repair gene but not the cell wall
protein gene of gram positive pathogen upon treatment with the seaweed extract. The disc
diffusion assay showed zones of inhibition around the extract when grown in gram positive
pathogens but not the gram negative pathogens. Based on these preliminary results, utilizing
genomics for screening of biomolecules in natural resources has the potential of speeding
up drug discovery programme and the study on nucleotide sequences of treated pathogen
can aim at utilizing the biomolecules to target the affected nucleotides so as to inhibit growth
of the organism.
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THE SV40 T ANTIGEN NUCLEAR LOCALIZATION SEQUENCE (NLS) ENHANCES
NUCLEAR IMPORT OF VECTOR DNA IN EMBRYOS OF A CRUSTACEAN, Lifopenaeus
schmitti

Amilcar Arenal*, Rafael Pimentel, Carmen Garcia, Eulogio Pimentel, Peter Alestrém.
Center of Genetic Engineering and Biotechnology, P.O. Box 387, ZIP 70100, Camagley 1,
Cuba.

A genetic transformation system for penaeid shrimp could provide a powerful technique for
improvement of different production traits of importance for a sustainable aquaculture. The
development of a successful transformation system depends upon the ability to efficiently
introduce exogenous DNA to the target species. The nuclear localization signal (NLS)
peptide of the SV40 T antigen ability to facilitate nuclear impori and transient gene
expression of transgenes is known from vertebrate systems and is here for the first time has
been shown in a crustacean using embryo from shrimp Litopenaeus schmitti. Electroporation
was used to introduce pCMV-facZ; a plasmid that contains the human cytomegalovirus
promoterfenhancer {CMV) fused to the P-galactosidase (facZ) coding region into
L.itopenaeus schmitti zygotes. Supercoiled DNA was used at 50 or 500 ng/pl with or without
associated NLS peptides. The hatching frequency of electroporated zygotes was around
60% for all groups apart from the pCMV-facZ: NLS group at 500 ng/ul (43%). Based on
Southern blot analysis of PCR products the gene transfer frequency was two-fold higher
using DNA: NLS complexes than with naked DNA (23.8% vs. 11.5%, with 50 ng/ul of
plasmid DNA; 44.3% vs. 28.8% with 500 ng/ul). The B-galactosidase assay indicated that
nuclear uptake is faster for the DNA: NLS complexes than for naked DNA. The B-
galactosidase activity was always higher in the DNA: NLS groups than in the naked DNA
groups. To our knowledge, this is the first report of the use of a NLS peptide to improve gene
transfer and nuclear uptake in penaeid crustaceans.
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GENETIC VARIABILITYOF THE MARBLE GOBY Oxyelectris marmoratus BASED ON
THE PARTIAL REGION OF THE MITOCHONDRIAL CYTOCHROME B GENE

Ruzainah Al", Siti Azizah Mohd Nor, A. 8. Othman, Patimah Ismail
School of Biological Sciences,
Universiti Sains Malaysia,
11800 Minden, Penang, Malaysia.
tg8870@yahoo.com

In this study, we analysed sequence variation in PCR amplified partial fragment of
cytochrome b gene of 25 individuals of the marble goby, Oxyeleotris marmoratus collected
from five populations in Peninsular Malaysia. A 350 bp fragment of mitochondrial cyt b gene
was amplified by using universal primer. Interpopulation genetic distance values were
calculated among the five populations based on Kimura 2 parameter. Genetic distance and
maximum parsimony analyses as well as phylogentic tree construction were done using
PAUP 4.0b1. Outgroup sequence were obtained from Genbank. The dendrogram produced
showed two major clusters. The first cluster consisted of four individuals from Kelantan and
the outgroup. The rest formed another major cluster which divided into four sub-clusters, The
first sub-cluster contained all individuals from Johor and another four individuals from
Kelantan. The second sub-cluster gave two nodes, first node consisted of all individuals from
Pulau Keladi, Pahang whlile three individuals from Tasik Banding, Perak, formed the other
node. The other sub-clusters consisted of individuals from Tasik Banding, Perak. Genetic
distances ranged from 0.0037 ~ 0.0598. Bootstrap support values ranged from 52% to 88%.
The sequence comparisons of different geographic populations give estimates of their
genetic relatedness and provide genetic information which could be applied for further
genetic improvement in a breeding programme.
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CULTURE OF TIGER SHRIMP Penaeus monodon IN A ZERO WATER EXCHANGE
SYSTEM

Azmi Rani *, Fadzilah Yuscf, L.D. Rajamanickam
Brackishwater Aquaculture Research Centre
81550 Gelang Patah, Johor, Malaysia.
azmi_rani@yahoo.com

A major issue for the shrimp farming Industry is the environmental impact of discharged
nutrients from shrimp farms into natural water sources. The effluent has the potential to
increase algal blooms, deplete oxygen at the bottom of water bodies and reduce biodiversity.
Most of the discharged nutrients originate from unused feed and faeces. Disease outbreaks
are intensified by poor water quality and high density of farms sharing water intakes and
outlets. One approach to improve farming sustainability and biosecurity is development of
high-intensity grow out systems with no water discharge over the crop cycle. This study
evaluated a closed cultivation system for viability and profitability of tiger shrimp production
while reducing discharge of nutrients and suspended solids into the environment. The
treated pond used a locally available bioremediation set while the control pond was operated
using normal water exchange procedures. The cuiture period was within 120 days. Both
control and treated ponds had good survival (72.4% and 71%, respectively), mean final
weights were 15.5 and 17.3 g, respectively, and FCR were 2.0 and 1.8, respectively. In
addition, no significant differences were observed between the control and treatment pond
for any of the daily water quality parameters measured (dissolved oxygen, pH, temperature,
salinity and Secchi disk readings) or any of the weekly water quality parameters measured
(total ammonia-N, nitrite-N, nitrate-N, reactive-P, total-P, BOD and TSS).
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THE GROWTH PERFOMANCE OF JAPANESE ABALONE, Haliotis discuss hannai IN
THE RECIRCULATING AQUACULTURE SYSTEM

Jeonghwan Park*, Hyung-Bae Kim :
Department of Marine Bio-Resources, Gangwon Provincial College,
Gangnung 201-804, Republic of Korea.

Abalone culture is expanding in several countries in response to dedine in production from
fisheries. Recirculating aquaculture systems (RAS) reduce many of the obtacles related to
predation, weather conditons, and effect of waste water, allowing consistent quality of
product and environmental frendly aquaculture. This research was conducted to evlauate the
growth performance of Japaness abalone, Haliofis discuss hannai in the RAS. The
experiment was performed for juvenile abalone with shell length of 24.5 O at temperatures of
160 in the RAS. Abalones were divided into three groups with stocking densities, 700{Group
A), 1,300(Group B), 1,910 (Group C) individuals/0 bottom area of culture tank and were
randomly stocked in triplicate. The system with water volume of 70 consisted of 9 tanks, a
fluidized sand filter, a protein skimmer and two hydrocyclones.

Table 1 The growth performance of Japaness abalone, Haliotis discuss hannai in the
recirculating aguaculture system for 125 days (P<0.05)

A group B group C group
Total (g) 1,549.3+40.02° 2,962.%11 7.44 4 1 03.2t53.69
Initial NO. 700 1,300 1,910
shell length (mm) 24.72+0.19°  24,52+0.24° 24.22+0.23°
Total (g) 2213.8412.93° 4,062.5bi48.33 5,610.43150.08
Final NO. 646 1,185 1,673
shell length (mm) 34.27+0.49° 33.43+0.96° 32.89+0.50°
Daily feeding rate (%) 8.2+£0.41° 7.9+0.21° 7.7+0.16°
Daily growth rate (%) 0.28+0.28°  0.26:0.01°  0.25#0.00°
Growth Daily increase of the shell length
76.5+2,39% 71.2£5.79° 69.4+2.10°
(km/day)
Feed Conversion 24.7+0.3" 25.7+0.0° 25.7+0.0°
Survival rate (%) 93.2+1.1° 81.941.1° 88.6+0.5"

324



POSTER: INCREASING AQUACULTURE PRODUCTIVITY

EFFECT OF PARTIAL OR TOTAL REPLACEMENT OF FISH MEAL PROTEIN BY
SOYBEAN MEAL PROTEIN ON GROWTH, FOOD UTILIZATION AND PANCREATIC
ENZYME ACTIVITIES IN AN INDIAN MAJOR CARP Labeo rohita

Joydev Maity, Bidhan C. Patra®
Aguaculture Research Unit
Department of Zoology, Vidyasagar University
Midnapore — 721102, West Bengal, India.

This study was undertaken to determine whether the partial or total replacement of fish meal
protein by protein from solvent-extracted, commercially available soybean meal would
provoke a response in pancreatic proteolytic enzyme secretion in Labeo rohita fingerlings. At
the end of the growth trial (60 days) the activity of chimotrypsin was determined by an in vitro
method based on the oral introduction of N-benzoy!-L-tyrosyl-p-aminibenzoic acid (bt-PABA).
Comparative trials were run with fish forced fed with PABA. The extraction index (bt-
PABA/PABA) reflected the decreasing rate of pancreatic chymotrypsin activity with
increasing amount of soybean protease inhibitors introduced into diet. This finding is in
contrast to the several fold increase of trypsin activity in faeces collected from fish fed a
soybean meal supplemented diet. The growth rate of fish was reduced significantly when
50% of the fish meal was replaced by soybean meal, and 100% replacement resufted in
growth arrestment and mortality. It is suggested that the increase in secretion of pancreatic
proteases caused by the soybean protease inhibitors does not compensate for the decrease
in the efficiency of dietary protein digestion.
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USED OF MICROBIAL PHYTASE REPLACE INORGANIC PHOSPHORUS IN SEX-
REVERSED RED TILAPIA Oreochromis nilotic us {LINNAEUS) X Oreochromis
mossambicus (PETERS)

Wutiporn Phromikunthong*, Jacques Gabaudan, Atchariya Musakopat
Department of Aquatic Science,
Faculty of Natural Resources
Prince of Songkla University,
90112 SBongkhla, Thailand.
pwutipor@ratree.psu.ac.th

The effects of a microbial phytase (liquid Ronozyme P) derived from Aspergillus niger
{Roche, Basel, Switzerland) on digestibility, and utilization of phosphorus (P) originating from
plant materials were studied in sex-reversed red tilapia. Diets were mainly composed of
soybean meal and contained P only from plant materials. The basal diet (Diet 1} was
formulated to contain 30% protein, 3.5 kcal digestible energy/g, 0.78% total phosphorus, and
0.28% available phosphorus. Microbial phytase was added to the basal diet at 0, 500, 1,000,
2,000 and 4,000 units/kg, respectively (Diets 1 to 5). Diets 6 and 7 were the same as Diet 1
except that 0.2 and 0.3% feed grade dicalcium phosphate were added (calculated fotal
available phosphorus levels in the diets were 0.46 and 0.56% respectively). Five replicate
groups of fish (20 tilapia/tank) of mean initial weight of 5.5 g were stocked into 235-/ flow-
through aquaria for 10 wk. The results indicaied that the supplementation of microbial
phytase 1,000 units/kg provided the best phosphorus digestibility coefficient which was
sufficient for tilapia feed. An increasing trend was noted for hematocrit and hemoglobin in
tilapia fed the diets containing 1,000 units of microbial phytase/kg and above. In addition,
serum phosphorus markedly increased when tilapia was given diets with over 1,000 units of
microbial phytase/kg while the supplementation of 500 units of microbial phytase/kg
increased the serum Zn. Higher levels of phosphorus was retained in the bone and the lower
level of phosphorus present in the feces of tilapia fed the diets containing phytase resulted in
less phosphorus being excreted into the pond water.
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APPARENT PROTEIN DIGESTIBILITY OF Gliricidia sepium J. LEAF MEAL (GSLM) BY
MOZAMBIQUE TILAPIA Oreochromis mossambicus

G. Gebre-Michael*, C. R. Saad, M. S. Kamarudin, R. A. Halim, R. A. Alimon
Dept. Agrotechnology Faculty of Agriculture, University Putra Malaysia
43400 UPM, Serdang, Selangor, Malaysia.
gmgebeyehu@yahooc.com

Digestibility of feedstuffs is one of the most important aspects in the evaluation of the
biological as well as economic effectiveness of any feedstuffs. Generally, it is a well
established fact that feedstuffs of plant origin are less digestible fo fish than those from
animal origin (NRC, 1983). This is due, mainly, to the relatively high fiber content in plant
tmaterials than feedstuffs from other sources. There are no previous reports on the possible
use of G. sepium leaf meal (GSL.M} in fish diet. The objective of this study was therefore to
investigate the apparent profein digestibility if GSLM by Mozambique Tilapia, O.
mossambicus.

The apparent protein digestibility of Gliricidia sepium J. by African cichlid (O. mossambicus)
was determined. The conventional indirect method of digestibility determination has been
used in this study. Accordingly, one percent chromic oxide was added to the total G. sepium
leaf meal (GSLM) diet and the chromic oxide concentration both in the diet and feces was
analyzed following the acid digestion method. The result obtained has prevailed that O.
mossambicus digested about 56% of protein in GSLM. It is concluded therefore that G.
sepium is considered fairly digestible by Tilapia (O. mossambicus) and is quite better than
the digestibility of similar fodder legume leaf meals (Table 1).

Table 1 Protein digestibility (%} of G. sepium leaf meal (GSLM) compared with the
digestibility of similar feed ingredients

Feedstuff Digestibility (percent)
GSLM-(this experiment) 56.0
Fishmeal* T 844
Soybean meal® 944
Leucaena leaf meal (soaked)™ 41.0
Leucaena leaf meal (sun-dried) ** 40.0
Alfalfa meal* 65.7
Coffee pulp* 29.2

* Lovell (1989).
** Wee & Wang, 1987.
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UTILIZATION OF BREWERY WASTE IN SUPPLEMENTARY DIET FOR INDIAN MAJOR
CARPS: EFFECT ON FLESH QUALITY

V.1, Kaur*, P.K.Saxena
Department Of Zoology And Fisheries
Punjab Agricultural University
Ludhiana — 141004,
vikgulati@rediffrmail.com

Brewery waste includes brewer’'s spent grains left after extraction of malt required for the
production of beer. One hundred kilogram of barley produces 170 kg of wet brewer’s grains
(having 80-85% moisture). The brewery waste contains 19% crude protein, 3-5% ether
extract, 18-20% crude fiber and a good profile of amino acids (NRC, 1983),

The present studies were conducted to observe the suitability of brewery waste as a feed
ingredient of carp diet and alsc to find out the appropriate level of its inclusion in the diet.
The brewery waste was used at four different levels (10%, 20%, 30% and 40%), replacing
rice bran (at 25%, 50%, 75% and 100% levels) in traditional diet, composed of rice bran
{40%), mustard deoiled cake {40%) and fish meal {20%), of Indian major carps, Catla calla,
Labeo rohita and Cirrhinus mrigala. Brewery waste {spent brewer's grains) -was collected
from M/s ‘United Brewers’ Ludhiana. In fresh form, it contained 80-85% moisture, 24.5%
crude protein, 8.90% ether extract, 20.5% crude fiber, 40.6% nitrogen free extract and 4.7%
total ash. The waste was sun dried for 3-4 days and then oven dried at 70-80°C for 12 hours
to make it completely moisture free. Experiments were conducted for 12 months in cutdoor
cemented tanks.

Results in terms of net weight gain, specific growth rate, feed conversion ratio and protein
efficiency ratio showed that brewery waste can be utilized at 30% level in the diet of L. rohita
and C. caffa, but in C. mrigala it does not showed positive results, Flesh quality was
determined at the end of the experimental period. Maximum flesh protein content in all the
three fish species was recorded in the fish fed on diet having 40% brewery waste, while
lowest in fish fed on diet having 10% brewery waste. On the contrary, the flesh lipid content
showed a reverse trend i.e. maximum lipid content were observed in the diet without brewery
waste in all the three fish species, while lowest flesh lipid were recorded at 40% level. The
maximum total sugar content of flesh in C. caffa and C. rnrigala were recorded at 30%
inclusion level of brewery waste, while in L. rohifa in diet without brewery waste. The
maximum moisture content were recorded at 10% inclusion level of the brewery waste in all
the three fish species, while minimum at 30% inctusion level of brewery waste in C. catla, in
diet without brewery waste for L. rohifa and at 40% in C. mrigala. The maximum ash content
were recorded at 10% inclusion level of brewery waste in C. caffa, while in diet without
brewery waste for L. rohifa and C. mrigala. Results clearly revealed that increase in fish
biomass with inclusion of brewery waste was not due to the increase in water content in
flesh

In terms of cost of diets, diet having 30% brewery waste costs about Rs. 5.15/kg, in
comparison to control diet, which costs Rs. 6.20/kg.

The better growth performance and flesh quality of carps fed on diets containing brewery
waste has been attributed to the good quality of the waste as compared to rice bran (crude
protein 12.87%, ether extract 1.50%, total ash 11.18%), avallability of good quality protein as
the brewery waste contains essential amino acids like lysine, arginine and methionine
(William, 1955) comparable to fish meal and about thrice the level of these amino acids in
rice bran (Lovell, 1989).
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THE INCLUSION OF UREA-TREATED PALM KERNEL MEAL AS A FEED INGREDIENT
IN THE DIET OF JUVENILE SEABASS LATES CALCARIFER AFFECTS GROWTH
PERFORMANCE

AM. Mohammed-Suhaimee’, Z. Zaincha, W.K. Ng
Brackishwater Aguaculture Research Centre, Gelang Patah, Johor.

A 56-day feeding trial was conducted to evaluate the effect of using palm kernel meal (PKM)
and chemically-treated PKM using urea (UTPKM} as feed ingredients in diets on the growth
performance of juvenile seabass Lates calcarifer. Seven isonitrogenous (45% crude protein),
isoenergetic (19 kJ g”) and isolipidic (10% crude lipid) practical experimental diets were
formulated. The control diet (Diet 1) did not contain any PKM and the other six diets were
formulated to have either raw PKM or UTPKM at 7.5 %, 156.0 % or 22.5 % of the diet
respectively, at the expense of solvent-extracted soybean meal. Danish fish meal was
included at 39.7% for all diets so that at least 60% of the total dietary protein came from
animal protein. Growth performance of seabass juveniles with initial weight of 49.8 + 0.2g
(mean * s.d.) fed the control diet, 7.5% PKM and 15% PKM or 7.5% UTPKM, 156% UTPKM
and 22.5% UTPKM diets showed similar growth (P > 0.05) and better performance than fish
fed the 22.5% PKM diet (P < 0.05). Mean final weights of seabass fed all diets except 22.5%
PKM diet were not significantly different (P > 0.05) compared to seabass fed with the control
diet. Similar trends were observed in terms of percent weight gain and specific growth rates.
On the other hand, in terms of protein efficiency ratio (PER) and net protein utilization (NPU),
there were significant differences (P < 0.05) among all dietary treatments with the control
diet giving the highest PER and NPU of fish compared to fish fed 156.0% PKM or 22.5%
PKM. Nevertheless, the PER and NPU of fish fed with either 7.5% PKM, 7.5% UTPKM or
15% UTPKM showed similar performance with the control diet (P > 0.05). It was concluded
that PKM is a potential partial replacement for soybean meal in the diets of juvenile seabass
and that urea treatment of PKM may further improve the utilization of this by-product from
the oil palm Industry.
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EFFECTS OF USING (N-3) HUFA- ENRICHED Artemia AS STARTER FOOD ON
GROWTH AND SURVIVAL OF RAINBOW TROUT Oncorhynchus mykiss LARVAE

A. M. Abedian*, M. K. Mirzakhani, G, Azari Takami
Fisheries Department, Faculty of Marine science, Tarbiat Modares University.
aabedian@yahoo.co.uk

In this experiment, the effects of using newly hatched Artemia and enriched Artemia as
starter food on growth and survival of rainbow trout larvae were investigated and compared
with artificial food. Larvae with absorbed yolk sack with weight of 92.2 mg were reared for 20
days using four different food types: {1)- Artificial food, (2)- Newly hatched Artemia, (3)-
Enriched Artemia and (4)- 50 % artificial food and 50 % enriched Artemia. Triplicates were
used for each treatment. At the end of experiment, highest percentage of weight gain (104.4
+ 9.47) was observed in treatment 3 (P<0.05) and highest survival (96.5+1.69%) occurred
with larvae fed treatment 4 (P<0.05). In view of body composition, larvae fed with enriched
Artemnia had highest levels of unsaturated fatty acids (n-3) compared to larvae fed other
dietary treatments.
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EFFECTS OF DIETARY CASSAVA LEAF AND ROOT MEAL ON GROWTH
PERFORMANCE AND BODY COMPOSITION OF AFRICAN CATFISH Clarias gariepinus

Amalia Sutriana*, Roshada Hashim, K. Marimuthu
Laboratory of Fish Nutrition and Feed Management, Aguaculture Research Group, School of
Biological Sciences, Universiti Sains Malaysia, 11800, Fulau Pinang, Penang, Malaysia.

An experiment was carried out to evaluate the effect of different levels of cassava leaf meal
{CLM) and cassava root meal (CRM) in the diets of Clarias gariepinus as a partial
replacement of soybean meal. The total cyanide content of oven dried cassava root meal
and cassava leaves were 13.96 ppm and 56.28 ppm respectively. Nine isonitrogenous and
isocaloric diets were formulated with two different levels of cassava leaf meal alone and in
combination with three levels of cassava root meal as follows: diet 1 as a control diet
(containing fish meal and soybean meal), diet 2 (10 % CLM alone), diet 3 (10 % CLM and 10
% CRM), diet 4 (10 % CLM and 20 % CRM), diet 5 (10 % CLM, 30% CRM), diet 6 (20 %
CLM alone), diet 7 (20 % CLM, 10 % CRM), diet 8 (20 % CLLM and 30 % CRM), diet 9 (20 %
CLM and 30 % CRM). Triplicate groups of Clarias gariepinus with initial body weight of 1.42
+0.11 g were hand fed twice at 7 %/ body weight/ day for 12 weeks. Growth performance,
feed utilization and nutrient digestibility were studied.

The results showed that growth performance and feed utilization efficiency were significantly
better in the fish fed control diet with the best FCR (1.74+ 0.05) and SGR (3.22+ 0.04) than
those fish fed the cassava based diets. The highast apparent protein digestibility (83.11+
1.17) and total digestibility {52.56 + 0.24) were also obtained in the control diet. This was
followed by fish fed diet containing 10 % cassava leaf meal alone with a higher FCR (2.013+
0.04) and SGR (3.03+ 0.03) compared with the diet containing 20 % of cassava leaf meal
alone. There was a trend of reduced growth and feed utilization when increasing levels of
cassava root meal was incorporated in the cassava leaf meal based diets, but the
differences were not significant among the diets. Inclusion of 30 % cassava root meal gave
the poorest FCR (3.28+ 0.1} and the least SGR (1.88+ 0.04). Diets containing cassava could
cause an imbalance of amino acid profile especially methionine content, lower digestibility
and palatability. The data obtained in this study indicate that a diet containing up to 10 % of
cassava leaf is acceptable and could be used for least-cost formulation in the catfish diet.
However, to include the cassava root, the maximum level is suggested not exceeded 20 %
inclusion. :

331




77 ASIAN FISHERIES FORUM 2004

THE PROTEIN REQUIREMENT OF SILVER BARB Barbodes gonionotus LARVAE

Mohd Salleh Kamarudin®, Carina Tayag, Che Roos Saad, Aizam Zainal Abidin
Department of Agrotechnology
Faculty of Agriculture
University Putra Malaysia
Selangor, Malaysia.
msalleh@agri.upm.edu.my

Silver barb is one of the most important aquaculture species in Southeast Asia. High cost of
live food used at the larval stage hampered the culture development of this species. This
study was conducted to determine the protein requirement of silver barb. Five isocaloric
diets (18.4 kJ g} containing 40-80% crude protein were formulated in microbound form.
Five-day old larvae (3.38 mm and 0.08 mg) were obtained from artificially spawned brooders
using carp pituitary extract. Larvae were fed to satiation thrice a day for 16 days. Growth,
survival and body composition of the larvae were determined at the end of the experiment.

Growth increased as the protein level increased up to a maximum level of 55% and
decreased as the protein level increased further to 60%. Survival of the larvae was highest
when they were fed 50% dietary protein but this was not significantly different from those
larvae given 55% protein. Body protein increased when the dietary protein was increased
with the exception of larvae fed on the 50% protein diet. Body lipid and ash contents of the
larvae were however, not significantly different among dietary treatments.

Table 1 Survival (%), growth performance and feed efficiency of silver barb larvae fed the
experimental diets with varying protein levels for 16 days'

Diet Survival Body weight Total Length

Final {(mg) Gain (%) Final (mm)  Gain (%)
40  55.7+0.4> 8.0+13° 843.7 + 53.1° 7.7+0.3° 130.3 +9.3°
45  55.0+3.5° 9.8+0.1% 1054.0+21.0® . 8.2+0.0° 142.8+ 1.1
50 7114312 12.2+1.7% 1342.4+ 380.0°® 9.2+0.3° 172.2+ 31.0°
55  62.843.1*°® 13.6+3.1° 1506.6 + 104.0°  10.8+0.5° 213.6+ 53.5°
60  42.4+2.8° 10.1+0.7°° 1089.0 + g2.6° 8.5+0.2"° 144 57+ 4.7

Table 2 Body composition (% = SEM) of silver barb tarvae fed diets with varying dietary
protein levels '

DIET PROTEIN LIPID ASH
40 56.3 + 0.75¢ | 155+ 1.3% 111+ 1.94
45 56.9 + 2.1%¢ 12.2 +0.8° 13.8£2.4"
50 54.8+3.0° 14.7+ 1.3 9.6+ 15"
55 50.7 = 1.4 14,1+ 1.6 12.1+ 2.8
60 62.1 + 1.8 14.3+1.9%° 11.3+2.8%

332



POSTER' INCREASING AQUACULTURE PRODUCTIVITY

IDENTIFICATION OF REPRODUCTIVE HORMONES IN POLYCHAETES Perinereis sp.
AND Marphysa sp.

Oraporn Meunpol*, Wanvipa Suthikrai, Saovaluk lampai, Ekachai Duangjai
Marine Biotechnology research Unit
National Center for Genetic Engineering and Biotechnology
Department of Marine Science
Chulalongkorn University
Bangkaok 10330, Thailand.
oraporn@biotec.or.th

Polychaetes have long been acknowlédged by aguaculturists to be the most suitable for
marine prawn maturational diets over other natural feeds owing to their ability to enhance
reproductive performance of prawns. Nevertheless, there is almost no research for
identifying such critical maturational enhancing factors in polychaetes. Based on knowledge
that prawn reproductive system is influenced by hormonal and neuronal factors, it is possible
that hormonal contents of polychaetes might be one of the reasons for the maturation of
prawns. We prepared polychaete extracts to identify the existence of some reproductive
hormones such as vertebrate-type steroid hormones and eicosanoids by radicimmunoassay,
enzyme-immunoassay, radiochemical assay and high performance liquid chromatography.
The results showed that polychaetes contained progesterone, prostaglandin and a terpenoid
hormone-like substance. In an attempt to clarify the effects of each hormone on ovarian
development, immature ovaries of freshwater prawn were incubated with progesterone and
prostaglandin in vitro at concentrations of 500 pg/ mi and 1000 pg /ml. Percentages of
mature oocytes increased In hormones treatments.

Figure 1 Prostaglandin levels (ng/ mg Protein) in whole homogenate of polychaetes
analysed by enzyme immunoassay {average + sd). Data with asterisk indicates highly
significant number (p < 0.05).
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THE AVAILABILITY OF AN OPTIMAL DIET AS AN IMPERATIVE FACTOR ON THE
DOMESTICATION OF TIGER SHRIMP Penaeus monodon IN CONCRETE RACEWAY

Fadzilah Yusof ¥, Azmi Rani, Mohd. Khan Buyong
Brackishwater Aguaculture Research Centre
81550 Gelang Patah, Johor, Malaysia.
fadzilah_yusof@yahoo.com

Present supply of tiger shrimp spawners come from the wild and these spawners are found
o be carriers of certain diseases. For this reason, there is a need to develop domesticated
or farm-raised tiger shrimp broodstock in view of the fact that 80% of natural broodstocks
generally died during capture as a conseguence of handiing difficulty. Of those that survive,
only about 30% were not white spot syndrome virus carriers with only 6% would be
spawners. Domesticated broodstock could ensure more reliable supply of specific pathogen
free postlarvae, which is a major requirement for sustainable tiger shrimp farming. One of
the needs in farm-raised tiger shrimp to reach broodstock size is optimal diet for better
growth and higher sexual maturity rate. Fresh feed such as squid and fish fillet could
enhance the growth and survival rate of the shrimp.

The objective of this study was to identify the optimal diet for better growth and survival rate
of farm-raised tiger shrimp broodstock.  Marketable sized tiger shrimp weighing
approximately 38g each were obtained from a local farm and stocked in three concrete
raceways sized 4m x 40m with a stocking density of 5 shrimp/m?®. Shrimp in tank A, the
control tank, were fed with pelletised feed (monodon feed; Grobest no.5), shrimp in tank B
were fed with fresh food (squid and fish fillet) and shrimp in tank C were fed with artificial-
homemade feed (combination of pelletised feed with fresh feed). The study showed that
growth and survival rate of shrimp that was fed with artificial-homemade feed was
significantly higher than that which were fed with the commercial pelleted feed and fresh
feed.
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AN IMBALANCE OF EAA/NEAA AND NOT THE ANTAGONISM OF LYS-ARG AFFECTS
GROWTH AND FEED UTILIZATION OF YELLOW Mystus nemurus

Chutima Tantikitti*, Sutin Srisook
Department of Aquatic Science
Faculty of Natural Resources,
Prince of Songkla University
Hat Yai, Songkhla 90112, Thailand
chutima.t@psu.ac.th

Effects of an excess or imbalance of amino acids on growth and metabolism of nutrients in
yellow mystus is scarce. The aim of this study was to investigate effects of an excess of
either lysine or arginine on growth and feed utilization of juvenile yellow mystus. Diet 1, the
control diet contained fish meal, gelatin and crystalline essential amino acids (EAA)
simulating the amino acid profile of Mystus nemurus except for lysine and arginine which
were incorporated at the required levels of 3.46 and 4.80 % of protein, respectively. Diets 2
and 3 were formulated to contain an excess level of lysine and arginine, respectively. Diet 4
contained both lysine and arginine at an excess level. Catfish with average initial weights of
6.75-6.82 g were fed their respective experimental diets for 8 weeks.

Fish fed diet 1 had the poorest specific growth rate (SGR), feed conversion efficiency (FE),
protein efficiency ratio (PER), and productive protein value (PPV). Growth and feed
utilization of fish fed diets 2, 3 and 4 were normal and significantly higher than those of fish
fed diet 1. Although diet 1 contained lysine and arginine at the required levels, the amount
of non-essential amino acids (NEAA) was very high making up 66.6% of total crystalline
amino acids. NEAA levels in diets 2, 3 and 4 were 51.51, 40.44 and 39.22% of total
crystalline amino acids, respectively. Though not significantly different, fish fed diets 2 or 3
had better feed intake and specific growth rate. The results indicated that an imbalance of
EAA/NEAA in the diet had an effect on growth and feed utilization of yellow mystus and that
the antagonism of lysine-arginine was not observed in the present study.

Table 1 Feed intake, final weight, specific growth rate and feed utilization of yellow mystus
fed diets containing excess lysine and arginine levels

Diet Feed Final SGR FE PER PPV
intake weight
{g/fish} (g/fish) (%) (%)
1 (3.46, 4.80)1 13.16¢ 14.3920.88 1.31+£0.19 0.57+0.06 1.63x0.18 24.95+1.73
0.63
2(13.86, 4.80) 2360+ 24154071 2.23x0.07 0.74+x0.03 2.13+x0.07 33.2411.02
0.28
3{3.46, 15.08) 27.98+ 26.70+1.31 2.41+0.08 0.71+£0.02 2.11+0.05 32.07+2.26
A 1.83
4{13.86,15.08) 2533+ 24724850 2.19+0.52 0.69+0.00 208+0.26 32.58+4.12
8.73

' Numbers in parenthesis are arginine and lysine levels (% of protein)
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DIET COMPOSITION OF THREE CATFISHES FROM AL-HAMMAR MARSH, AL-
FUHOUD, IRAQ

Amir Ali Al-Shamma’a
Animal Nutrition Dept., Animal & Fisheries Resources Center,
. Ministry of Science & Technology. P.O. Box. 765, Baghdad, Iraq.
al_shammaa84@yahoo.com

The stomach contents of three catfishes were studied. These were Asian Jier, Silurus
friostegus Heckei, 1843, Abu Al-Hakam Heferopneustes fossilis (Bloch, 1794), and Abu Al-
Zommer Mystus pelusius (Solander in Russell, 1794). Fishes were collected from Al-
Hammar Marsh near Al-Fuhoud town between March 1989 and February 1990. Small fish
formed 70.7% of the S. friostegus consumed food by volume and 83.2% according to
ranking index. While shrimp and insects larvae were ranked first and formed 47.7% and
59.4% of M. pelusis diet according to volumetric method and ranking index, respectively.
Detritus and non-nutritional materials comprised 51.7% and 67.9% of H. fossilis stomach
contents according to the above two methods of analyses respectively. M. plusius was the
most active feeding fish (86.6%).
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AVAILABILITY AND QUALITATIVE STATUS OF COMMON SHRIMP FEEDSTUFFS iN
KHULNA DISTRICT OF BANGLADESH

A.M. Omar Farugue, M.R. Hasan, M.A. Hossain
Department of Aguaculture
Bangladesh Agricultural University
Mymensingh 2202, Bangladesh.
farugamo@yahoo.com

A survey on shrimp feed markets was carried out in all shrimp farming upazilas (sub-
districts) of Khulna district in Southwestern Bangladesh to study the avaitability, seasonal
change of quality and economic use of feedstuffs in shrimp farming. The market survey for
availability and price of feedstuffs and collection of feedstuff samples from four selected
markets for proximate composition analysis were done at three month intervals from
January, 2002 to December, 2003. The results of the study showed that the commonly used
feedstuffs were generally available throughout the year in all freshwater prawn
(Macrobrachium spp.) farming upazilas while it was less available in penaeid shrimp farming
areas. The most important feed ingredient fish meal was moderately available only in
freshwater prawn farming areas in 2002 but the availability decreased in the following year.
The price of commonly available indigenous feed ingredients such as fish meal, mustard oil
cake, sesame oil cake, coconut oil cake, rice polish and wheat bran ranged between 17 .50-
40.00, 8.00-14.00, 8.50-13.00, 7.50-12.50, 5.25-8.00, and 6.80-12.00 Taka (1 US$ = 62
Bangladesh Taka) per kg respectively. The price of imported feed ingredients like soybean
oil cake, meat and bone meals and protein concentrates ranged between 12.00-19.25,
19.00-26.00 and 33.00-40.00 taka per kg respectively. Significant (P<0.05) seasonal
variation in price of fish meal and wheat bran was observed while the seasonal variation was
not significant (P>0.05) in price of various oil cakes and rice polish during the two seasons
study period. Crude protein content of fish meal, mustard oil cake, sesame oil cake, coconut
oil cake, rice polish and wheat bran ranged between 25.29-67.37%, 29.74-38.10%, 23.5-
33.00%, 14.00-21.00%, 10.50-16.80% and 13.40-19.20% respectively. Nutritive value of
locally produced fishmeal generally was of poor quality due to deliberate addition of non-
protein waste materials during milling by the miller. No significant (P>0.05) seasonal
variation was observed in protein content of feedstuffs during the study period except for fish
meal and rice polish where the variation was significant (P<0.05). It was assumed that the
qualitative variation of fish meal and rice polish was mainly due to addition of other material
and rice husks respectively, not due to the seasonal change. Soybean oil cake, meat & bone
meals and protein concentrates were generally of good quality containing 40-50%, 45-55%
and 54-66% crude protein respectively. In highlighting economic protein source, mustard oil
cake was the cheapest (32.36 Tk./kg protein), followed by soybean oil cake (36.26 Tk./kg
protein), meat and bone meals (38.52-50.87 Tk./kg protein), sesame oil cake (41.15 Tk./kg
protein) protein concentrates (55.60-66.26 Tk./kg protein) and fish meal (65.61-69.98 Tk./kg
protein). The results of the survey indicated that cost-effective compounded pelleted feed
might be formulated using these locally available feed ingredients for small-scale commercial
shrimp farming. '
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COMPENSATORY GROWTH OF JUVENILE FLOUNDER Paralichthys olivaceus FED
COMMERCIAL FEED DURING SUMMER SEASON

Sung Hwoan Cho*, Sang-Mok Lee, In-Seok Park, Cheol Young Choi
Division of Ocean Science,College of Ocean Science and Technology
Korea Maritime University, Busan 606-791, Korea.
chosunh@hhu.ac.kr

In the occurrence of red tide or coldwater mass, fish are most likely to be starved unfil it
disappears. Fish farmers are suffering from great economical loss due not only fo high
mortality directly resulting from red tide or coldwater mass, but also from reduction in fish
growth due to starvation. The objecfives of this study were to investigate possibility of
compensatory growth of juvenile flounder fed commercial feed during the summer season.
Twenty five juvenile (Mean weight + $.D.;37.9+0.26 g) fish were stocked and hand-fed
commercial sinking feed containing 55.6% crude protein and 8.0% crude lipid. Five
treatments of fish with 3 replicates were prepared. Fish in the control group (C) was hand-
fed to satiation twice daily during 6 weeks. Fish inthe 51, 52, 83 and S4 experienced 1, 2, 3
and 4 weeks of starvation, respectively, before being fed to satiation twice daily during the
rest of feeding trial period.

Survival of flounder in C, S1 and S2 was significantly higher than that of fish in S4. Weight
gain of flounder in C and 81 was significantly higher than that of fish in S2, 83 or 84. And
weight gain of fish in S2 and S3 was significantly higher than that of fish in S4. Feed
consumption of flounder linearly decreased with weeks of feeding, except for that of fish in
S3. FER and PER for flounder in C, 81, 82 and S3 were significantly higher than those for
fish in S4. This study showed that compensatory growth iss obtained in juvenile flounder
properly fed by the commercial feed for 5 weeks after 1-week feed deprivation during the
summer season. Compensatory growth of flounder was well supported by improvement in
SGR, FER and PER for flounder in this study.

Table 1 Survival (%), weight gained (gffish), feed supply (g/fish), feed efficiency ratio (FER)
and protein efficiency ratio (PER) of juvenile flounder with different feeding strategies. Means
in the same row followed by different superscript letters are significantly different (P<0.05).

. . W.T. Feed
Treat. Fl;?sih)w.T.(So/u)mvai gained supply FER PER

¢ ° (gifish)  (gffish)
C g0.742.82a 77.3+5.81a 52.8£2.78a 45.2+1.36a 1.17+0.026a2.10£0.047a
31 83.1+6.13a 80.0+0.00a 45.1£5.80a 35.714.35b 1.26+0.009a2.27+0.016a
Sy 67.914.54b 84.0+0.24a 30.0+4.680b 25.6+2.20c 1.1610.0889a2.09+0.160a
S3 59.04£0.54b 60.0118.O4ab20‘gio'44b 21.3£2.59¢c 1.01£0.115a1.82+0.206a
54 39.242.95¢c 22.046.00b 1.3x2.71c  0.610.28d 0.1440.286b0.25+0.515b
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EFFECT OF FEEDING FREQUENCY WITH DIFFERENT FEED TYPES ON GROWTH
AND BODY COMPOSITION OF FLOUNDER Paralichthys olivaceus

Sang-Min Lee’, Heum Gi Park
Faculty of Marine Bioscience and Technology
Kangnung National University
Gangneung 210-702, South Korea.
smlee@kangnung.ac.kr

A 7-week feeding experiment was conducted to determine the proper feeding frequency with
different feed types for growth and body composition of the juvenile flounder Paralichihys
olivaceus. Three replicate groups of fish with average weight of 11.1 g were fed to satiation
with moist pellet (MP), sinking dry pellet (DP) and floating extruded pellet (EP} at different
feeding frequencies (three, two and one meal a day or one meal every 2 days). At the end
of the feeding trial, gastric evacuation rate of the fish was monitored after feeding.

Survival of fish was not affected by either feed type or feeding frequency. Weight gain, feed
efficiency, protein efficiency ratio, and daily feed intake of the fish were affected by feed type
and feeding frequency. Weight gain and daily feed intake of fish increased with increasing
. feeding frequency at each feed type. The highest weight gain of fish fed the EP diet three
times daily was not significantly different from that of fish fed the DP diet three times daily.
Feed intake of fish fed the MP and DP diets showed a higher tendency than that of fish fed
the EP diet at each feeding frequency. Feed efficiency and protein efficiency ratio of the fish
tended to decrease with increasing feeding frequency at each feed type, and were higher at
EP diet than at MP diet. Proximate compositions of fish were not affected by feed type
whereas they were significantly affected by various feeding frequencies. As feeding
frequency increased, moisture content increased and lipid content increased. 1t is conciuded
that three meals a day is effective for improving growth performance of juvenile flounder
grown from about 10 gto 60 g.
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EFFECTS OF FEEDING FREQUENCY AND DIETARY COMPOSITION ON GROWTH
AND BODY COMPOSITION OF JUVENILE ROCKFISH Sebastes schlegeli

Guen-Up Kim, Joo-Young Seo, Sang-Min Lee”
Faculty of Marine Bioscience and Technology
Kangnung National University
Gangneung 210-702, South Korea.
smiee@kangnung.ac.kr

A 8-week feeding experiment was conducted to determine the optimum feeding frequency
with different formulated diets on growth, feed utilization and body composition of juvenile
rockfish Sebastes schlegeli. Three replicate groups of the fish (average weight of 4.1 g) were
fed the experimental diets containing high carbohydrate (HC), high lipid (HL) and high
protein (HF) at different feeding frequencies (two meals a day, one meal a day or one meal
every 2 days).

Weight gain of the fish fed HC, HL and HP diets were affected by feeding frequency, but not
by dietary composition, Weight gain of the fish fed one meal every 2 days was lower than
that of other groups. Daily feed intake of fish was significantly affected by both dietary
composition and feeding frequency. Daily feed intake of fish fed the HC diet was higher than
that of the fish fed the HL and HP diets at the same feeding frequency. Feed efficiency and
protein efficiency ratio were affected by both dietary composition and feeding frequency, and
decreased with increasing feeding frequency. Whole body lipid content of fish fed the HL diet
was higher than that of fish fed the HL and HP diets at the same feeding frequency.
Proximate composition of muscle was not influenced by both dietary composition and
feeding frequency. These results indicate that one meal a day is more effective than two
meals a day or one meal every 2 days, regardless of dietary composition, and high lipid diets
have more beneficial effects compared to high carbohydrate diets for improving growth
performance and feed utilization of juvenile rockfish weighing between 4 g and 21 g.

340



POSTER: INCREASING AQUACULTURE PRODUCTIVITY

THE USE OF MEAT MEAL AS A DIETARY PROTEIN SOURCE REPLACING FISH MEAL
FOR JUVENILE ROCKFISH Sebastes schilegeli

Yong-whan Lee, Kyoung-Hyun Choi, Sang-Min Lee’
Faculty of Marine Bioscience and Technology
Kangnung National University
Gangneung 210-702, South Korea.
smlee@kangnung.ac.kr

This study examined the partial replacement of the fish meal with commercial meat meal in
practical diets for Juvenile rockfish Sebastes schlegefi. Five experimental diets were
prepared to contain meat meal at 0% (control), 10%, 20%, 30% and 40% with substituting
the mackerel meal in the control diet. Three replicate groups of fish (initial mean weight 4.1
g) were hand-fed to visual satiation two times daily for 8 weeks.

Survival was over 90% and was not significantly different among treatments. The best
weight gain, feed efficiency and protein efficiency ratio were obtained from fish fed the diets
containing 0% and 10% meat meal, and were not significantly different to those of fish fed
diet containing 20% meat meal. Condition factor, visceralsomatic index and hepatosomatic
index were not influenced by dietary meat meal levels. The contents of moisture, crude
protein, and ash of whole body were not significantly affected by dietary meat meal levels,
whereas crude lipid content of fish fed the diets containing 30% and 40% was lower than
that of fish fed the control diet. Concentrations of plasma total protein and glucose were not
significantly affected by dietary meat meal levels. The data obtained in this study indicate
that a diet containing up to 20% meat meal could be used for least-cost formulation
in juvenile rockfish.
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EFFECTS OF TYPE OF DIETARY CARBOHYDRATE AND A-STARCH LEVEL ON
GROWTH AND BODY COMPOSITION OF JUVENILE FLOUNDER Paralichthys
olivaceus

Sang-Min Lee’

Faculty of Marine Bioscience and Technology
Kangnung National University
Gangneung 210-702, South Korea.
smlee@kangnung.ac.kr

A 7-week feeding trial was conducted to investigate the effects of type of dietary
carbohydrate and a-starch level on growth and body composition of juvenile flounder.
Triplicate groups of fish (average weight, 1.5 g) were fed the experimental diets containing
15-25% a-potato starch, 15% B-corn starch and 15% dextrin.

Survival was not affected by type of dietary carbohydrate and a-starch level. The best weight
gain was obtained from fish fed the diets containing 15% dextrin. Weight gain of fish fed the
diet containing 20% a-potato starch was significantly higher than that of fish fed the diets
containing 15% and 25% o-potato starch levels. Feed efficiency and protein efficiency ratio
{PER) of fish fed the diets containing 15% B-corn starch were significantly lower than those
of other groups. PER tended to increase with increasing a-potato starch. Daily feed intake of
fish fed the diet containing 15% B-corn starch was significantly higher than that of other
groups. Hepatosomatic index, condition factor and proximate composition of whole body
were not affected by dietary carbohydrate. These results indicate that juvenile flounder are
able to efficiently utilize dextrin compared to a-and f-starch in diets and that o-potato starch
could be incorporated up to 20% in the diet for optimum growth of juvenile flounder.
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EFFECTS OF VARIOUS DIETARY LIPIDS ON FISH GROWTH AND QUALITY OF
TILAPIA FILLETS

Chong Cheong Yew*, Norhayati Ismail, Ng Wing Keong
Fish Nutrition Laboratory
School of Biological Sciences
Universiti Sains Malaysia,
Penang 11800, Malaysia.
wkng@usm.my

The present study investigated the impacts of different lipid sources in red hybrid tilapia diet
on growth and fillet quality. Tilapia was fed five diets containing 8% added fish oil (FQ), fish
oil + crude palm ail (1:1), linseed oil {LSO) + crude palm oil (1:1), crude palm oil (CPO) or
soybean oil (SBO) for 5 months.

There were no significant effects {P>0.05) of dietary treatment on final fish weight, mortality,
growth rate, feed conversion rate, carcass and fillet yield, condition indices and haematocrit
or tissue histology. After 1 month into the feeding trial, fatty acid profile in muscle reflected
the profile found in diet. No significant differences in proximate composition were observed
between groups. The muscle of tilapia fed with the FO diet had significantly higher
concentration of n-3 fatty acids such as EPA (20:5n-3) and DHA (22:6n-3). Generally, there
was no significant difference between the fatty acid profiles of muscle between 1 month and
5 months on the experiment diets. However the levels of 22:6n-3 in fish liver sample
decreased significantly after 5 months compared to that found after 1 month on the diets.

With regards to quality parameters, there were no differences in water holding capacity and
texture among fish on various dietary treatments. Sensory analysis values did not differ in
response to dietary lipid with the exception of juiciness in frozen tilapia fillet. Fillet from fish
fed LSO+CPO were given higher values for juiciness by the sensory panel. During the
storage period, the percentage of thaw drip and texture tended to increase although these
were not significantly different. Lipid oxidation from all treatments increased after freezing for
6 months as storage time increased. No change in proximate composition and fatty acid
profile was detected during the 6 month frozen storage.

In conclusion, this study shows that tilapia diet where fish oil is replaced by CPO can
produce similar results with respect to growth, feed efficiency and fish quality. Considering
the lower cost and availability of palm oil in Malaysia, it will make it a potential alternative for
substituting fish oil in fish feed.
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EFFECTS OF KELP ASCOPHYLLUM NODOSUM SUPPLEMENT IN DIET ON GROWTH,
SURVIVAL AND RESISTANCE TO DISEASE IN BLACK TIGER SHRIMP Penaeus
monodon

Sirikanya Chungthanawong*, Somkiat Piyatiratitivorakul, Piamsak Menasveta
Department of Marine Science and Excellence Center for Marine Biotechnology, Faculty of
Science, Chulalongkorn University, Bangkok 10330,

Eifects of kelp Ascophyllum nodosum added diets on Penaeus monodon were tested in two
experiments. All experimental diets consisted of 40% protein and 10% fat. A. nodosum meal
was mixed to shrimp basal diet at concentrations of 0, 5 and 10% for the experiment-1 and
0, 2.5 5, 7.5 and 10% of the diet for the experiment-2. Experiment-1 was tested in P.
monodon postlarva-15 at an experimental period of 28 days a closed recirculating water
system described by Menasveta et.al (1991). Shrimp were evaluated for length, weight and
growth rate every week. The result showed that shrimp length fed 5% kelp added diet was
higher than those of shrimp fed 10% kelp added diet, but not different from those of the
control (0% kelp). Final weight and growth rate of shrimp in each diet were similar (Table 1),
In experiment-2, 1.5 month-old shrimp was tested at a period of 56 days in 2x2x1.5 m3 cage
culture. Weight and length of shrimp were determined every 2 weeks and at the end of the
experiment, survival and resistance of diseases, Vibric harveyi were determined. The results
showed that shrimp fed 5% kelp added diet was higher than those shrimp fed 2.5, 7.5 and
10% kelp added diets. There was no significant difference of length and survival rate of
shrimp fed different kelp added diets (Table 2). For disease resistant test to V. harveyi there
were no significant in shrimp’s survival rate, fotal hemocytes count and phenoloxidase
activity among the diets.

Lable 1, Length, weight and growth rate of postlarval black Liger shamp.

Diel Formula Dray-0 Day-28 Srowih rate
(Bkaip)
length iom.]  weighl (g} length (am.)  weight fg) %)
] 1.8640.18  0.07440.011 2.7240.58%  0,12940.112 63.72
5 166017 0QO08H3017 28340.84° (01494014 B.13
10 1684014 00840012 2.544065% 012940148 61,68

[gble 2. Length, weight and survival rate of black tigar shrimp reared in cages with different kalp added
diats.

Diel formula Bay-0 Cray-5g Survival rate
% kalp]
length sem.)  weight (g} length {cm.)  weight (g) %]
0 T.E12085 3.7940.94 B.B8x1. 15 7.6242.74% TE.004H 41
25 7.81+0.88 3.791+0,04 960111 7.5342 .60 86,3314, 18
5 7.21£0.86 3.7940,04 B.77+1.00 8002232 T9.50+2.24
7.5 7.8110.65 3.79+0.04 9.5241,08  7.2342 40 77.75+4.78
10 7.81x0.88 378004 061113 7.4042.42° 76, 254741

MNole: means with the same superseript indicate no significant diference (p>0.05)
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EFFECTS OF ASTAXANTHIN AND VITAMIN A SUPPLEMENTATION ON GROWTH,
SURVIVAL AND STRESS TOLERANCE OF Penaeus monodon LARVAE

Rungjit Yoddee*, Somkiat Piyatiratitivorakut, Piamsak Menasveta
Department of Biotechnology, Faculty of Science
and Marine Biotechnology Research Unit,
Chulalongkorn University, Bangkok 10330, Thailand.
' jumiko@maildozy.com

Penaeus monodon larvae (zoea, mysis and postlarvae) were fed 9 different diets consisting
three levels of astaxanthin (AX; 0, 200 and 500 ppm) and three levels of vitamin A (A; 0,
20,000 and 40,000 {U/kg). The expetiment was 3x3 factorials in a completely randomized
design with three replicates. Diets were practical forms with mean protein and lipid of 50 and
11%, respectively. The results showed that Ax and A had interactive effect on zoeal and
mysis survival and growth rate. Shrimp’s larval fed AX 500 ppm provided the highest survival
and growth rate. For the postlarval stage, larvae fed only AX 500 ppm had higher survival
rates than those shrimp fed other diets. The growth of postlarvae fed diet without addition of
‘Ax and A was significantly greater than those of shrimp fed other diets. Shrimp fed A 40,000
IU/kg showed less survival rate in zoeal stage, but in mysis and postlarval stages, shrimp fed
higher AX and A contents gave less survival rate than those shrimp fed only A diets. During
a low salinity stress test, PL15 shrimp fed diets containing AX 500 ppm had significantly
greater tolerance 1o low salinity exposure.

100
B Zoea
A B Mysis
apPL

% Survival rata

Figure.1 Survival rate of different |arval stage of . monodeon fed diet supplemented with
different concentrations of astaxanihin (Ax) and vitamin A (A
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EFFECTS OF VITAMIN E AND ASTAXANTHIN ON MATURATION OF MALE WHITE
SHRIMP Litopenaeus vannamei

Suangsuda Supasai*, Somkiat Piyatiratitivorakul, Piamsak Menasveta
Department of Biotechnology, Faculty of Science, Chulalongkorn University,
Bangkok 10330
Thailand.

This study was to determine effects of dietary vitamin E and astaxanthin on reproductive
performance of male white shrimp Lifopenaeus vannamei. The experiment was conducted
using 3x3 factorials involved randomized completely design. Three level of vitamin E (200,
400 and 600 ppm) and 3 levels of astaxanthin (100, 300 and 500 ppm) combinations were
prepared from the same basal diet. Five month-old L. vannamei males were selected from
intensive rearing pond. At the beginning, only shrimp with no appearance of spermatophores
were used for the experiment. The feeding experiment was operated 40 days in 4
replications. The results showed no interactions between dietary vitamin E and astaxanthin
on growth, survival and reproductive performances (spermatophore weight, no. of
sperm/spermatophore, percentage of live and abnormal sperm). Both vitamin E and
astaxanthin had no significant effect on growth (P>0.05). Astaxanthin had also no significant
effect on survival rate of the shrimp. For vitamin E, shrimp fed diets supplemented with 600
ppm vitamin E had significantly higher survival rate than those fed 200 ppm (P<0.05). Effects
on reproductive performances: significantly higher mean of spermatophore weight was
observed in shrimp fed diets with vitamin E 400 ppm, compared to those fed diets with
vitamin E 200 ppm (P<0.05), while astaxanthin at 500 ppm provided significantly higher
spermatophore weight than those shrimp fed diet containing 300 ppm astaxanthin (P<0.05).
For sperm counts, all levels of astaxanthin showed no significant effect on number of sperms
per spermatophore (F>0.05) but vitamin E at 400 ppm had significantly higher sperm
number than those fed with vitamin E 200 and 600 ppm {P<0.05). Shrimp fed with vitamin E
400 and 600 ppm had significantly greater live sperms than those fed 200 ppm (P<0.05)
while astaxanthin showed no effect on live sperms {P>0.05). Percentage of abnormal
sperms investigated as percentage of abnormal body sperm indicated no significant effect of
both vitamin E and astaxanthin, when evaluated in term of percentage of abnormal spike,
vitamin E enriched diets did not show any significant difference but shrimp fed diets
containing astaxanthin 300 and 500 ppm had significantly lower abnormal spike than those
fed diet containing 100 ppm of astaxanthin (P<0.05). The present study suggested that
supplementation of vitamin E and astaxanthin in shrimp diets as appropriate amount can
enhance reproductive performance in male white shrimp L. vannamei, .

Table showing #e results of astexamthin and vitemin E of survival and mepreductive performancas of male
whita shrimp Lippenacrs vannamei

Dy = tmankin corcsnimlicons (pRm; Degtary wEamin E pancantratiors jpam)
Farmreizns 10 0 el o) 403 &37
Hurstal raka 1) TATETAREE | DS AT 44 gleatiiy UEaTMRAT | Bapentn T ey
Sperratophar waight, OMdORIA DA | onasdsioiirt § oposzzenoins | poonedencont’ | nosssooisr jocesmnoiid™
4]
Srem oounls (110
t‘fl““mmbwm 0T 1,030,477 1 D0 DYTAEOARET | 13TTenawt | 4 0dis02a
Live spamszts) i SRl DRITIEE YT TAATEEE DA FEBIAT, 44 | UASiTESLH4 | UG 4DHEEST
Atnomal spks of spam FLOING 1Y 20, 324 £8 T 1AL TAY A ATEI0GEE | B 07106007 | M. imne dan®
LN
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GROWTH ENHANCEMENT EFFECT OF PLANT EXTRACTS ON CULTURED FISH

Jeong-Ho Kim*, Tae-Sung Jung
Faculty of Marine Bioscience & Technology, Kangnung National University,
Kangnung, 210-702, Korea.
jhkim70@kangnung.ac.kr

Various kinds of oriental herbs are known to promote growth rate of animals, including
humans. The study investigated the growth enhancement effect of selected plant extracts
using several cultured fish species. Through a series of preliminary tests, Eleutherococcus
senticosus (Siberian Ginseng), Artemisia capiffaris (Chinese wormwood) were found to be
effective. Then, field trials were conducted in aquaculture farms, with a mixture of these 2
plant extracts. As a result, growth enhancement effects were observed in carp (Cyprinus
carpio), rockfish (Sebastes schiegeli), olive flounder (Paralichthys olivaceus) and mullet
(Mugil cephalus).

Growth hormone (GH) and Insulin-like Growth Factor-1 {(IGF-1) of rat were measured, after 3
months’ administration of the plant extracts. In female experiment groups, levels of GH and
IGF-1 were significantly higher than those of control groups. . The levels of GH and IGF-1 in
male experimental groups were also higher than those of control groups, although there was
no significant difference between two groups. Mt is suggested that these oriental herbs may
stimulate pituitary glands to secrete GH and IGF-1, and consequently enhance growth.

The present study indicated that growth enhancement can be achieved by administration of
oriental herbs orally. More detailed studies should be undertaken to clarify the mechanism(s}
lying in the enhancement of fish growth.

* . Significantly different from control group (P<0.05)

Fish species Parameter Before experiment  Controf group Experimental
after group after
experiment experiment
M. cephafus  Ave. Length {(mm) 90.9£7.5 129.8+ 6.9 142.5 +10.2
Ave. Weight (g) 11.3£2.9 33657 445 £10.4
P. ofivaceus  Ave. Length (mm) 102+1.3 12.3+£1.9 13.7£1.9°
Ave. Weight (g) 134 +23 167 2.4 227 +2.1*
S. schiegeli  Ave. Length (mm) 12.3+1.3 134112 147 £1.7
. Ave. Weight (g) 275+ 3.7 342+29 457 £ 3.1*
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UTILISATION OF SPENT BLEACHING CLAY FROM PALM OIL REFINING AS A FEED -
INGREDIENT IN TILAPIA DIETS

Wing Keong Ng, Kuan Shern Lee*, Shean Yen Low
Fish Nutrition Laboratory
School of Biological Sciences
Universiti Sains Malaysia
Minden 11800 Malaysia.
wkng@usm.my

Spent bleaching clay (SBC) from the palm oil refining industry was included in pelleted feed
for the tilapia, Oreochromis sp., to determine the influence of SBC on growth performance
and feed utilization efficiency. Hematocrit and hepatosomatic index (HSI) values were also
determined for fish fed the different diets. An 8-week feeding trial was carried out, Five
isonitrogenous (30% crude protein) and isocaloric (12.55kJg™") diets with 13% lipid and
containing 0%, 10%, 20%, 30% and 40% SBC respectively were formulated. Each
experimental diet was fed to triplicate groups of 12 titapia with an initial mean weight of 3.90
+ 0.01g. No significant differences (P>0.05) were observed on the growth performance of
tilapia. However, significant differences (P<0.05) were observed in the feed utilization
efficiency of fish fed the various diets. Mortality rate was low and this showed that SBC is
safe to use. Hematocrit and HSI values for fish fed the different diets were not significantly
different (P>0.05). The inclusion of 40% SBC diet gave the highest pellet stability. In
conclusion, this study showed that SBC which contains a substantial amount of absorbed oil
through the refining process of palm oil is a potential source of dietary lipid and energy in
pelleted diets for tilapia. The use of SBC in fish diets could help reduce environmental
problems caused by the disposal of the waste clay as well as reduce the reliance on fish oil
and reducing cost of commercial fish feeds in the process.
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ANTIOXIDATIVE ACTIVITY FROM MICRCALGAE OF MALAYSIAN WATERS

Natrah Fatin Ikhsan*, Fatimah Md. Yusoff, Nordin Lajis, Mchamed Shariff,
Mariana Nor Shamsuddin
Laboratory of Marine Science, Laboratory of Natural Products
Institute of Bioscience, Universiti Putra Malaysia
43400 Serdang, Selangor
Malaysia.
atyn_80@yahoo.com

Search for natural antioxidants are mainly focused on higher plants. Little has been done on
microalgae even though microalgae contribute 25% of the total vegetation on the planet.
Lipid peroxidation has been suggested to occur through involvement of free radical that
attacks polyunsaturated fatty acids in membranes and plasma lipoprotein that caused
oxidative damage to biological cells. The antioxidative activity of microalgae that can inhibit
lipid peroxidation is probably due to the active compounds present in the microalgae. In this
study, the antioxidative activity of extracts from various purified microalgae found in Malaysia
was evaluated. Thirteen microalgal extracts were screened for antioxidative activity using
Ferric Thiocyanate (FTC), Thiobarbituric Acid (TBA) and 2, 2'di-phenyl-1-picrylhydrazyl
(DPPH) methods. The inhibitory activity of the sample against lipid peroxidation and the
antioxidant potential of each samples were evaluated.

Out of 13 samples screened, only five extracts were active for antioxidative activity
meanwhile others were inactive including two freshwater microalgae. Results showed that
every active sample tested were active but tend to exhibit high or low antioxidative activity
depending on solvent used to extract it. The prymnesiophyte /sochrysis galbana showed
high antioxidative activity in both methanol and water extracts. Meanwhile, green algae
Nannochloropsis ocufata and Tefraselmis tefrathele showed to have more active
antioxidative activity in water extracts than methanol extracts and diatom Chaefoceros
calcitrans showed to have high active antioxidative activity when extracted with methanol
than water extracts (Table). Thiobarbituric Acid (TBA) method determines lower molecular
compound’s peroxides and measures its relative concentration. This proven the antioxidative
activity in the samples tested meanwhile 2,2'di-phenyi-1-picrylhydrazyl (DPPH) methods
showed the Antioxidant Potential of the microalgae used.

Table Antioxidative activity of different marine microalgae in different types of extraction.
Lower absorbance (500 nm) than standard (Quercetin) resulted in higher antioxidative
activity using FTC method and TBA.

Antioxidative level

Activity Most active Average Low
(< Quercetin) {<Quercetin) (=Quercetin) (>Quercetin)
Methanol fsochrysis galbana Nannochioropsis oculata  Tetraselmis tetrathele

Chaetoceros calcitrans

Water Tetraselmis tetrathefe Nil Chaetoceros calcitrans
Nannachloropsis
octlata

Isochrysis galbana

Chlorefla sp.
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RELATIONSHIP BETWEEN EGG QUALITY AND MATURITY OF OVULATED EGG IN
JAPANESE EEL Anguilla japonica

Dong-Hwan Shin*, Mikio Ishihara, Chul-Won Park, Hajime Matsubara, Shohei Kaneko,
Tomoya Kotani, Masakane Yamashita, Takashi Todo, Shinji Adachi, Kohei Yamauchi
Division of Marine Biosciences, Graduate School of Fisheries Sciences, Hokkaido Univ.,
Minatocho 3-1-1, Hakodate, Hokkaido, Japan 041-8611.
shineelegg@yahoo.co.kr

The Japanese eel, Anguilia japonica, is an important species in the aguaculture industry of
Japan, China and Korea. Recently, success has been achieved in the production of glass
eel in captivity. However, the fertilization and hatching rates are still highly variable. Thus,
improvement of egg quality is necessary for consistent mass production. . In this study, the
oocyte maturation related proteins and the stage of meiotic division in ovulated eggs from
artificially matured eels were examined, to assess whether these parameters are related to
the egg quality. A. japonica females received weekly injections of salmon pituitary
homogenate. To induce ovulation, matured fishes were given an injection of 170-
hydroxyprogesterone. The fertilization and hatching rates were estimated in each ovulated
fish. Ovulated eggs were analyzed by SDS-PAGE and by Western blotting using anti-
goldfish cdc2 and anti-Bufo cyclin B antibodies. In addition, ovulated eggs were fixed for
histological observation of stage of meiotic division. The anti-cdc2 and anti-cyclin B
antibodies recognized three (34, 35, 37 kDa) and two (52 and 50 kDa) bands, respectively,
in ovulated eggs. Especially, cyclin B and 35kDa cdc2 were found in high fertilizable eggs,
but not in low fertilizable eggs. Various stages of meiotic division were observed in ovulated
eggs of Japanese eel. Low fertilizable eggs were mainly composed of germinal vesicle
migration (GVM) egg and Prometaphase |. On the other hand, high fertilizable eggs were
mainly composed of Metaphase |l. The presence of abnormal meiotic division and overripe
eggs seemed to affect the viability of other eggs. From the result of this study, stages of
meiotic division and oocyte maturation related proteins may serve as indicators of egg
quality for artificially matured Japanese eel.
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Figure 1 Relationship between frequency of chromosome status and fertilization rate or
hatching rate.1, GVM egg; 2, Prometaphase I; 3, Metaphase |; 4, Anaphase | ~
Prometaphase II;5, Metephase II; AN, Abnormal meiotic division; OR, Overripe egg.
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INDUCTION OF EARLY OOCYTE GROWTH BY THE ORAL ADMINISTRATION OF
ANDROGEN IN JAPANESE EEL Anguilla japonica

Kenji Shimizu’, Ayako Senaha, Go Kimura, Hajime Matsubara, Takashi Todo,
Shinji Adachi, Kohei Yamauchi ‘
Division of Marine Biosciences, Graduate School of Fisheries Sciences, Hokkaido Univ.,
Minato 3-1-1, Hakodate, Hokkaido, Japan 041-8611.
kenji31@ms8.ncv.ne.ip

In a previous study, the authors implanted 11-ketotestosterone (11KT), a major androgen in
some fish, and estradiol-17 (E2) by the silastic capsules in immature female Japanese
eels, Anguilla japonica, that have ovaries containing previtellogenic cocytes of about 150um
in diameter. After one month, the cocyte diameters of eels treated with 11KT but not £2
increased significantly with an Increased number of oil droplets. In the present study, the
effects of oral administration of other androgens, 17u-methyltestosterone (MT) and
testosterone (T), and E2 on the previtellogenic oocyte growth was examined. Firstly, female
eels that have oocytes of about 40 um in diameter were fed the diets containing MT or E2 at
the dose of 0, 0.1 or 1.0 mg/kg-diet for two and four months. However, significant
differences were not observed between the oocytes in control and those in hormone treated
groups, Subsequently, female eels that have cocytes of about 90 pm in diameter were fed
the diets containing MT, T or E2 at the dose of 0 or 1.0 mg/kg-diet during the same period.
After four months, oocyte diameters in the MT treated group increased with greater
abundance of oit droplets than those in other groups. These results indicate that the oral
administration of MT can induce growth of previtellogenic oocytes over 90 ym in diameter in
Japanese eel,

351



7™ ASIAN FISHERIES FORUM 2004

COMPARATIVE GONAD DEVELOPMENT, GROWTH AND BODY COMPOSITION OF
GRASS CARP AND FEMALE GRASS CARP x MALE BIGHEAD CARP HYBRID

Kalbassi “M.R., Ebrahimzadeh S.M., Nazari R.M, Behrozi Sh.
Aguaculture Department
Faculty of Marine Sciences
Tarbiat Modarres University
~ 46414-356 Noor, Iran.
Kalbassi_m@modares.ac.ir

Grass carp and female grass carp x male bighead carp hybrids were reared under
polyculture conditions in combination with silver carp, bighead carp and common carp during
4 months (Jul-Nov). Physicochemical parameters of pond water as well as growth, , genad
development and carcass proximate analysis were compared between grass carp and
hybrid fishes.

- Final results showed that the condition factor of hybrid and grass carp decreased with
means of 1.07 and 1.32, respectively. Final weight gain of 37.8 in hybrid and 37.7 in grass
carp (no significant differences), specific growth rate in both species were 0.25, while the
daily growth rate was found to be 3.44 g. and 0.44 g. in grass carp and hybrid, respectively.

Histological studies of gonad development in both species showed that, the ovaries of grass
carp had a normal growth and consist of primary oocyte, but hybrid ovary growth remained
in the ocogonia primary stage. In male grass carp, testis has a proliferated spermatogonia
stage in contrast with primary spermatocyte stage in hybrid testis. Proximate analysis of
carcass of both species showed no significant differences on protein, ash, lipid and moisture
content of meat (p>0.05).
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INDUCED SPERMIATION OF RAINBOW TROUT Oncorhynchus mykiss USING A GNRH
ANALOGUE

B. Mojazi Amiri*, F. Paykanheyrati, H. Mostafavi, A. Mirvaghefi, A.'Hajizadeh, S. Dorafshan
Dept. Fisheries & Environmental Sciences, Faculty of Natural Resources, University of
Tehran, P. O. Box: 31585-4314, Karaj, tran.

In this study the benefits of using the first Iranian made GnRHa (D-Ala6 desGly10) mGnRH
ethylamid to induce spermiation in male rainbow trout, Oncorhynchus mykiss, was.
evaluated. In addition, its effect on acceleration and synchronization, guantity and quality of
milt and plasma testosterone (T) levels were also examined.

For these purposes, 40 non-spermiating male O. mykiss were injected with a mammalian
gonadotropin releasing hormone analog GnRHa preparation of 0 (contral), 30, 40, 80 pg/kg
body weight (B.W) or vehicle (propylen glycol). Spermiation was synchronous and
accelerated in treated groups. Six days after first injection, the cumulative spermiation rates
reached respectively 40, 49 and 79% in injected groups (i.e. 30 to 80 ug/kg B.W.) while none
of the control fish spermiated. GnRMa injections advanced spermiation and reduced the
average time to spermiation from 16+3.67 days for control group to 14.322.2, 8.2+0.75 and
6.620.29 days for treated groups, respectively (p<0.05). The average volume of total
expressible milt increased significantly after treatment with GnRHa from 8.29+1.59 ml/kg
B.W. for control to 11.42+1.55, 14.39+.55 and 17.14%1.55 mi/kg B.W. in groups 2 to 4
respectively (p<0.05). The fertilization and survival rates to the eyed stage did not show any
significant differences among the groups (p>0.05). Circulating levels of testosterone (T)
prior to the GnRHMa treatment were relatively low in all groups. Treatment with GnRHa
induced significant increase in plasma T after 12 h, increasing it to 43.41£5.82, 38.66+5.63,
39.7245.07 ng/ml in groups 2 to 4 respectively, which were higher than T levels for control
(i.e. 24.58+7.13ng/ml, p<0.05). These levels remained high until 48 h in treated groups; but
after this time, T levels reduced to the basal levels of time 0, except in group 4 which had
received its second GnRHa injection at time 48.
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RELATIONSHIP BETWEEN OVARIAN DEVELOPMENT AND SERUM LEVELS OF
GONADAL HORMONES IN THE PROTOGYNOUS FISH Epinephelus coioides IN THE
PERSIAN GULF WATER

F.Abbassi*, S5.0ryan, A.Matinfar
Alzahra University
Vanak ave, Tehran

fran,
fabbassi_2000@yahoo.com

Epinephelus coioides (Family Serranidae} is protogynous. This species is one of the most
important fishes in food chain of marine proteins of Persian Gulf.

In this study, monthly samples of Epinephelus coioides were examined during 17 months
from May 2001 to September 2002 in the Persian Gulf. Blood samples and oocytes at all
stages of development were taken from Epinephelus coioides. The hormones have assayed
and also different stages of gonads from the histological point of view were studied by light
microscope.

The results indicated that change in serum levels of gonadal estradiol were correlated with
ovarian development. Serum 17-B estradiol level increased in April reached their highest
levels (1.482 ng/ml P<0.01 )in ripe females whose gonads contained both cortical alveoli
and vitellogenic oocytes during the spawning season.17-B estradiol level was also correlated
with GSI. The gonadosomatic index (GSI)) were highest in March—May. Peak GS| occurred
in May. Testosteron peaked in female during vitellogenesis and maturation (1.045 ng/ml
P<0.01) .Plasma concentration of 17,208P was significantly elevated in female with ovaries
undergoing final oocyte maturation (FOM) and to have high potency fo induce maturation.

Regarding to the results of this research, it seems that the period of spawning in
Epinephelus coioides is in May - June and the aquaculture procedure of Epinephelus
coloites could be performed in the above mentioned periods.
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DIFFERENCE IN CARNOSINASE ACTIVITY AS RELATED TO CARNOSINE
DEGRADATION BETWEEN JAPANESE AND EUROPEAN EELS

Chyuan-Yuan Shiau®, Ru-ju Tu
Department of Food Science
National Taiwan Ocean University
Keelung, 202, Taiwan, ROC.
cyshiau@mail.ntou:edu.tw

A high-performance liquid chromatographic (HPLC) procedure was used to determine the
contents of L-histidine (His), carnosine (8-alanyl-L-histidine, Car}, and anserine (B-alanyl-L-
1-methyl-L-histidine, Ans) in the tissues and plasma of cultured Japanese eel (Anguilla
japonica) and European eel (Anguilla anguiffa). His and Car were found in the muscle,
vertebrae and gill of both eels, but not detected in the liver and plasma. Ans was not
detected in any tissues and plasma. The muscle contained the highest amount of Car
among the tissues. Japanese eel had a higher Car content than European eel.

Car in European eel meat was rapidly degraded at the initial stage during storage at 5 and
25°C. The constituent amino acids of Car, His and B-alanine (B-Ala) were increased. The
increased moles of His and B-Ala were almost equal to the decrease of Car. This result
showed that Car was rapidly converted to §-Ala and His in European eel meat after storage.
However, no significant change in Car level (p>0.05) of Japanese eel meat was found during
storage. The Car was still abundant even when the fish was spoiled, and B-Ala and His were
slightly increased. His in European eel meat increased at the initial stage and then
decreased during storage at 25°C. As His decreased dramatically during elongated storage,
histamine (Him) rapidly increased. The increased mole was almost equal to that of the
decrease in His. The result showed that Car in A. anguilfa meat was converted to His and
then further to Him. However, His remained unchanged during storage at 5°C.

The carnosinase activity measured by fluorescence method showed that the activity was
found in different tissues and plasma of both eels except for the muscle. The activity in order
was liver > gill > plasma > vertebrae > muscle. The optimal pH and temperature of tissue
carnosinase were 9.5 and 40°C, respectively. Plasma carnosinase was stable at the pH
values ranging from 3.5 to 8.5, and the temperature from 0 to 60°C. The activities of plasma
and tissues in A. anguiffa were higher than those in A. japonica. Carnosinase was present in
the meat of the former, but not detected in the latter. This result revealed that the reason why
Car in A. anguilfa meat was more rapidly degraded than that in A. japonica. After bleeding
treatment, the degradation of Car in A. anguilfa meat still occurred during storage at 5 and
25°C; however, the rate was lower than that without bleeding.
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A PRELIMINARY STUDY OF PHYLOGENETIC RELATIONSHIPS OF THE ‘Labeoin’
GROUP OF FISHES REVIEWED BY MITOCHONDRIAL 16S rRNA SEQUENCES

Emi Sherizan, A.R.*, Siti Azizah, M.N., K.H., Khoo.
School of Biological Sciences, Universiti Sains Malaysia, 11800 Minden, Penang, Malaysia.
emisherizanabrahim@stud.usm.my

The Labeoin Is a group of fishes commonly found in Malaysia and throughout Southeast
Asian region. However, controversy still remains regarding the taxonomy of this group.
Phylogenetic relationships among four species within this group namely Labio barbus
festivus, L. feptocheilus, Osteochilus hasselti and O. viftatus were well resolved based on
DNA sequencing of the 165 rRNA mitochondrial gene. Neighbor joining and parsimony
analyses conducted using PAUP* Version 4.0b10 showed that most of the specimens were
classified accordingly to their species except one specimen of O, viffatus which was isolated
from its own cluster suggesting that this sample was misidentified at the early stage and it
might be a new species. Taking these findings into consideration, misidentification and
wrong classification could be detected. Finally, it is hoped . that this findings will contribute
towards the correct taxonomic status of this group.
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THE ANALYSIS OF CANVAS TANK REAR TILAPIA (CTRT) AND POND REAR TILAPIA
(PRT) & THE PRODUCTION OF CTRT ‘SOLOK LADA’

Salwanis Maaz"*, Fazilah Ariffin, Sharifah Anisah Syed Agil
School Of Industrial Technology
Universiti Sains Malaysia
11800 Penang, Malaysia.
fazilah@usm.my

A preliminary study on the sensory evaluation of Canvas Rear Tank Tilapia {CTRT) samples
treated with different feeding rates (satiation fed with feeding rate 3X a day, 6% of body
weight with feeding rate twice a day, 6% of body weight with feeding rate 3X a day, 4% of
body weight with feeding rate twice a day, 4% of body weight with feeding rate 3X a day)
was carried out. Different feeding rates were found not to have influence on the taste and
odour (fishy) of the samples. The satiation fed ( produce bigger fillet size) was then choose
to compare with the Pond Rear Tilapia (PRT) samples.

Fish samples (CTRT and PRT) were processed in the form of fish fillets then subjected to
different types of washing (1) washing with normal plain water (ll) washing with tamarind
water, prior to difference cooking procedures; frying and steaming. Proximate analysis,
sensory evaluation and texture analysis were carried out in order to see the differences
between two samples of fish from different habitat. The edible poriion of CTRT contains 79%
moisture, 13.4% protein, 4.73% fat, 0.9% ash and 0% crude fibre. While PRT consist of
76.5% moisture, 11.2% protein, 3.3% fat, 2.88% ash and 0.1% crude fibre. The results from
analysis of varians showed that there was no significant different (p>0.05) in term of texture
and odour of both fish fillet washed with tamarind water. However, there was a significant
different (p<0.05) for texture and odour of both fillets washed with normal plain water.
Nevertheless, result from the Texture Analyzer showed that there were differences in texture
for both fish fillet for all the freatment.

The same CTRT samples were also used to produce a local Malaysian dish called ‘Solck
lada’ as a comparison to marine fish ‘kembung’. The samples were subjected to the washing
treatment with tamarind water prior to steaming procedure. Comparisons were made based
on proximate analysis and sensory evaluation by trainned panelists. The results showed that
CTRT ‘solok lada’ was more accepted due to its sweeter taste and whiter flash colour
compared to the ‘kembung solok lada’. However, proximate analysis showed no significance
difference in nufritional values for both products.”

The effect of two storage temperatures (10°C and -18°C) on the CTRT ‘solok lada’ were also
studied. The result showed that ‘solok lada' stored at -18°C had a longer shelflife (75 days)
compared to ‘solok lada’ which was stored at 10°C (28 days). However, chilling injury was
observed for the green chili of the ‘solok lada’ stored at -18°C. The result from the proximate
analysis showed an increase in the fat content and decrease in the protein content, after 75
days of storage at -18°C. Nevertheless there was no significance difference found in the.
crude fibre, moisture, total ash and carbohydrate content.

357



7™ ASiAN FISHERIES FORUM 2004

THE EFFECT OF SEAFRESH SOLUTION ON QUALITY CHARACTERISTICS OF
WALKING CATFISH Clarias batrachus

Fatimah Abu Bakar *, Syarifah Norazlina Syed Amir
Faculty of Food Science and Technology
Universiti Putra Malaysia
43400 UPM Serdang, Selangor Malaysia.

Today, the fish industry has become one of the largest Industries in the world. There is a
great market potential for and seafood products. One of the factors limiting the successful
development of this industry in Malaysia is the quality of landed fish. Moreover, it has to
meet the guality requirements of not only retailers but consumers as well. Seafresh solution
is a natural 100% organic product, which is biotechnologically derived from local plant
sources. Use of this solution was introduced as an alternative preservative for fish and
seafood products. Thus, studies on quality characteristics of walking catfish (Cfarias
batrachus) were carried out using Seafresh solution at different concentrations (0 ppm, 25
ppm, 50 ppm, 75 ppm and 100 ppm). The fish samples were soaked in Seafresf solution for
10 minutes. Then, the samples were stored in a styreform box containing ice in a ratio of 1:2
(fish:ice) and stored in cold room (10° C) for 14 days. On every alternate day, the ice water
was drained and replenished with new ice whilst sampling of fish was carried out at the
same time,

Microbiological analysis was performed for total mesophilic and psycrophilic aerobic counts
as well as coliform test. These analyses were done using Plate Count Agar (OXOID) and
McConkey broth {DIFCO). Biochemical analysis was also carried out for pH profile using pH
meter (Jenway model 3305) and sensory evaluation was also done to observe the
organoleptic changes throughout storage. Results from the experiment showed that there
was an increment in the total mesophilic aerobic counts, from log 4.04 CFU/g to log 7.15
CFU/g. However, there was no growth of psychrophilic bacteria after 7 days of storage at
10°C. For coliform test there was an increment, from log 4.86 CFU/g to log 6.38 CFU/g in the
control sample without the solution but negative resuits were obtained for all treated
samples. Biochemical results for pH showed similar trends of increasing values and were
closely related to the microbiological data until spoilage set in. For overall changes in
sensory scores of colour, odour, texture and overall acceptability, there is no significant
differences (p>0.05) if compared between control with 25 ppm and control with 50 ppm of
Seafresh solution. Significant differences (p<0.05) were obtained however control with 75
ppm and control with 100 ppm Seafresh solution. The present study showed that Seafresh
solution was effective as an alternate preservative for walking catfish at above 75 ppm levels
in removing the muddy earthy flavour as well as bacteriologically against the coliforms.
Future study will be carried out on the toxicity of Seafresh solution on human use and further
role of this solution on other guality characteristics of other fish and seafood products.
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PROXIMATE COMPOSITION AND COST PER PROTEIN UNIT OF TRADITIONALLY
PRODUCED FISH, SQUID AND SUN-DRIED SHRIMP MEALS OF Decapterus sp., Sepia
sp., AND Acetes sp.

Abdul Kadir, R. A., Shapawi*, R., Senoog, S., 2004
Borneo Marine Research Institute
Universiti Malaysia Sabah
Locked Bag 207 3, 88999 Kota Kinabalu,
Sabah, Malaysia.

088-32000 ext 2598 (Tel)
088-320261 (Fax)
rossita@ums.edu.my

Proximate compaosition and cost per protein unit of trash fish (Decapterus sp.), squid (Sepia
sp.) and sun-dried sergestid shrimp {Acefes sp.) meals produced using traditional method
were evaluated. Fish and squid were subjected to four different processes; boiling,
squeezing, drying and grinding. Sun-dried shrimp was only subjected to drying and grinding
processes. Moisture content was highest in fish meal (13.53 + 1.58), followed by squid meal
(5.79 £ 0.19), and sun-dried sergestid shrimp (4.29 + 0.47). Sun-dried sergestid shrimp
contained high level of ash (17.10 £ 0.93), which is twice greater than ash content of fish and
squid meals. There was no significance different (p>0.05) in term of crude lipid content of the
meals. Crude protein content of fish and squid meals (43 = 2.37 and 40 + 242 %
respectively) were significantly higher (p<0.05) than sun-dried sergestid shrimp meal (19 =
0.72 %). Price per protein unit (RM/protein unit) of squid meal (RM1.36) was about three
times higher than of fish and shrimp meals (RM0.36 and RM0.40 respectively). Event though
dried shrimp meal has lower crude protein percentage, the cost per protein unit is
comparable to fish meal and higher than squid meal. Low crude protein content of sun-dried
shrimp meal in the study was probably due to the effect of sun-drying process and long
storage. Overall, the nutritional content of meals produced, especially crude protein, is
heavily affected by processing method, species used, and the quality of raw materials.
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OCCURRENCE OF Vibrio vulnificus IN FISH AND SHELLFISH FROM MARKETS IN
CHINA

Yutaka Yano*, Masahito Yokoyama, Masafaka Satomi, Hiroshi Oikawa, Shun-Sheng Chen
National Research Institute of Fisheries Science, Yokohama 2368648, Japan.
yanoya@affrc.go.jp

Vibrio vulnificus is a marine and estuarine bacterium naturally occurring in tropical and
temperate environments and causes primary septicemia and wound infections in humans.
Primary septicemia usually occurs through the consumption of raw or lightly cooked seafood,
while wound infections occur by exposure to seawater or the handling of fish.

The occurrence of V. vulnificus was investigated in 48 samples consisting of 11 species of
live seafood available from markets in coastal cities of China. The homogenized samples
were enriched in alkaline peptone water and the cultures were streaked onto mCPC agar
plates for the isolation. Yellow and flat colonies were subjected to PCR analysis targeting
hemolysin gene of V. vulnificus. Direct spreading method was also used for the isolation.
The bacteria were detected in 4 out of 4 razor clam, Sinonovacula constricta, samples, in 7
of 7 giant tiger prawn, Penaeus monodon, samples, and 5 of 9@ mantis shrimp, Squilla
oratoria, samples (Table1). The maximum level of V. vulnificus was found to be 3.4 (log10)
CFU/g in the razor clam and 4.9 (log10) CFU/ g in the prawn samples by the direct
spreading method. The determination of bacterial counts on the prawn body showed that
most of the bacteria were found on the shells and very scarcely in the edible muscle.
However, it also suggested that dense populations potentially occur in the intestines. These
results suggest that V. vuinificus could be a potential health hazard to the public consuming
the shellfish, and the aquaculture and distribution systems should be improved for food
safety.

Table 1 Occurrence of Vibrio vulnificus in seafood from markets in China

APW ¢ Direct mCPC ®
Sample City * No. of b
P sampies Positive Positive Log10 (range)®

Bivalves

Razor clam S 1 1 0 -

Razor clam S 3 3 3 3.4(3.2-3.4)

Little necked clam 8§ 2 0 0 -

Little necked clam D 2 0 0 -

Little necked clam Q@ 2 0 0 -

Ark shell clam D 2 0 0 -

Ark shell clam Q 2 0 0 -

Ovyster D 2 0 0 -
Crustacean

Giant tiger prawn S 3 3 3 4.0(3.9-4.0

Giant tiger prawn 8 4 4 4 4.6 (3.1-4.9)

Mantis shrimp S 4 3 0 -

Mantis shrimp G 5 2 0 -

Chinese mitten crab S 2 0 0

Chinese mitten crab S 3 0 0 -

a: S, Shanghai, D, Daliar; Q, Qingdao; G, Guangzhou. b: All samples consisted of three or more
individuals. ¢: Enrichment in Alkaline pepione water and isolation on mCPC. d: Isolation and counting by
direct-spreading method using mCPC. e: The values show the averages of V. vulnificus viable counts (log
10 CFUs/g) and the ranges of those.
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ROLE OF ORGANIZATIONAL CULTURE IN INFLUENCING SUCCESS OF QUALITY
MANAGEMENT SYSTEM IN SEAFOOD INDUSTRY IN KERALA, INDIA

Smitha Nair, A.Ramachandran*
Professor, School Of Industrial Fisheries,
Cochin University Of Science & Technology,
Fine Arts Avenue, Lakeside Campus,
Cochin —6820186, Kerala, India.
ram-alappat@eth.net

An organization’s culture is the everyday manifestation of its underlying values and traditions.
This in turn reflects the quality culture of the organization. Only firms with a healthy quality
culture can become world-class competitors, which is the underlying aim of almost all
organizations. This paper therefore aims at studying the role of various s organizational
culture factors in affecting the success of quality management system in the seafood industry
in Cochin, India. The elements of organizational culture, which are analyzed in the study,
include the business environment, organizational values,.cultural role models, organizational
rites, rituals and customs, and cultural transmitters. Leadership styles and management
patterns are analyzed. intrinsic to quality culture is the organizational climate, which is also
assessed in the study.

Sampling survey technique with survey instruments of questionnaires and interviews was
used to obtain data. Random sampling technique was used to select the plants under study.
In-depth study of 5 plants was undertaken, while almost 80% of the EU plants in Cochin
were sampled generally.

The findings showed that there is a change in trend from autocratic to participative styles of
leadership, with increasing awareness of the role of teamwork. Analysis also revealed that
there is an inclination towards continuous improvement and about 6.5% of the plants had
effective Quality Circles. About 13% of the plants had quality — oriented incentive systems.
Though the organizational culture presently has a higher production — oriented emphasis, the
scope for developing a guality — oriented emphasis seems enormous, due to increasing
levels of management commitment, as observed.

Future studies will prescribe the type of organization culture appropriate for implementing a
total guality management system, which is the ultimate tool for enhancing customer
satisfaction. :
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THE STUDY OF SOME BACTERIAL PATHOGENS IN CULTIVATED Oncorhynchus
mykiss , Cyprinus carpic AND Hypophthalmichthys molitrix IN IRAN

Ali Misaghi', Afshin Akhondzadeh Basti, Taghi Zahraei Salehi
Department of Food Hygiene, Faculty of Veterinary Medicine, Tehran, India.
University, p.o.Box; 14155-6453,
a_misaghi@hotmail.com

There is an increasing demand for fish products in the world in recent years. Therefore, the
hygienic quality of these products is the main concern. With respect to this fact that the water
in fish farms may be contaminated by sewage, fish feed and manure, which is used in fish
farms in some of developing countries, and may have a flora of microcorganisms of sweage,
manure, etc. As a result, there is always the risk of contamination of fish that are produced in
these farms.

In this study 40 samples (20 Oncorhynchus mykiss, 16 Cyprinus carpio and 4
Hypophthalmichthys molitrix) were analysed using American Public Health Association
(APHA) methods for detection of Listeria monocyfogenes, Escherishia cofi, Vibrio
parahaemolyticus and salmonelfa spp..

Listeria monocyfogenes (1/2a) was just isclated from 4 Cyprinus carpio. All the samples
were coliform positive. From 20 Oncorhynchus mykiss 7 samples were E.colf positive, while
2 samples out of 16 Cyprinus carpio were contaminated with E.coli. Vibrio parahaemolyticus
was isolated from all the samples. Finally 3 Oncorhynchus mykiss out of 40 samples were
Salmonelia positive. DNA typing of Saimonella positive samples indicated that three of them
were S, fythimurium. According to the resulis and with respect to this fact that consumers of
these products in northern provinces of Iran prefer to consume them undercock, they may
be considered as the risks of food infection for consumers.
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GROWTH OF RED TILAPIA HYBRID AFTER PRE-TREATMENT IN CLOVE OIL

Haslawati Baharuddin®*, Mumtaziah Abdul Hamid
Freshwater Fisheries Research Centre,
Batu Berendam, Melaka, Malaysia.
haslawati@po jaring.my

Clove oil is used as an anaesthetic in the handling and transportation of live fish. There
were claims that clove oil stunted the growth of Red Tilapia Hybrid. In-tanks culture trials
were conducted on two batches of fingerlings. The initial mean weights in Trial | and Trial {!
were 26.92+5.80g and 35.66+10.55g, respectively. At the end of 12 weeks, there were no
significant differences (p < 0.05) in the final mean weights between the controls and the
treatments (30-minutes baths at 60, 80, 100 and 120 ppm clove oil) in both the trials.
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COMPARISON IN BIOMASS PRODUCTION AND ECONOMICS BETWEEN PANGASID
CATFISH MONOCULTURE AND COMPOSITE CULTURE WITH CARP IN FARMERS®
PONDS

Saleha Khan*, Md. Shariful Hague
Depariment of Fisheries Management, Bangladesh Agricultural University
Mymensingh-2202, Bangladesh.
salehamk@bdcom.com

Culture of pangasid catfish, Pangasius hypophthalmus, has flourished throughout the
country within few years since after its introduction in Bangladesh from Thailand in 1990,
and contributed significantly to the country’s annual fish production and livelihood of the
people. Popularity of farming this fish is in decreasing trend due to increasing problem with
high cost of pelleted feed and lower consumer demand and market price due to off-flavour of
the fish. To overcome this problem, an experiment with a set of three treatments (T4, 30000
pangasid catfish/ha, T, 15000 pangasid catfish + 15000 silver carp/ha; and T 20000
pangasid catfish + 10,000 silver carp/ha) each with three replications was conducted in
farmers’ ponds for 14 weeks from 01 May to 6 August. Pelleted feed was given only for the
pangasid catfish. A 50% replacement of pangasid catfish by silver carp (T;) showed higher
growth rate, better water quality (dissolved oxygen, nitrate-nitrogen and phosphate-
phosphorus) and control of blue-green algae. Up to the second week of. culture, no
difference in growth rate of pangasid catfish was observed among the three treatments.
Growth rate was higher in T, from 10™ week until the final harvest. The maximum input cost
was required for T, while T, required least input cost followed by Ts. Economic analysis
showed maximum profit in T, followed by T and T4. In composite culture system, pangasid
catfish took only three and a half months to reach good marketable size and there was no
off-flavour. Moreover the input cost came down to 50% by replacing 50% pangasid catfish by
silver carp. In this way, three successive crops are possible in the same pond in a year. Poor
farmers who are not able to invest much money will be benefited from the present study as
they can get higher production of pangasid catfish and an extra crop of silver carp investing
less money than pangasid catfish monoculture.
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ECOLOGY AND MANAGEMENT OF EUGLENOPHYTES IN AQUACULTURE PONDS
FOR IMPROVING FISH PRODUCTION

Saleha Khan*, Md. Mahbubur Rahman
Department of Fisheries Management, Bangladesh Agricultural University
Mymensingh-2202, Bangladesh
salehamk@bdcom.com

As farmers are facing various problems with marked reductions in total fish production due to
bloom of euglenophytes, experiments were conducted in on-campus research ponds of
Bangladesh Agricultural University as well as in rural farmers’ ponds to evaluate the ecology
and management of euglenophytes in ponds for improving fish production. In our first
ecological study, heavy blooms of euglenophytes were observed in the ponds where chicken
manure was applied. The bloom of this group was influenced by a set of enviranmental
factors such as comparatively higher water temperature, acidic pH and higher phosphate
and nitrate concentrations. To control the euglenophytes bloom the second experiment with
a set of four treatments each with three replications was conducted in 12 experimental
ponds. n ponds of treatment 1 (T1) one third of the water surface was covered by duckweed
(Lemna minor); in treatment 2 (T2) 0.5 kg lime/decimal/month was applied; in treatment 3
(T3) both duckweed as in T1 and lime as in T2 were applied; ponds of treatment 4 (T4) were
considered as control where neither duckweed or lime was applied. The species composition
and density of fishes including silver carp (Hypophthalmichthys molitrix) and silver barb
(Barbodes gonionotus) which consumes euglenophytes were common in all treatments. The
highest cell density of euglenophytes was found in the ponds of T4 followed by T1, T2 and
T3. Acidic pH was found to be most conducive for the bloom of euglenophytes. In T1 ponds
a thin bloom was observed where pH was neutral or slightly alkaline. In ponds T2 and T3,
bloom of euglenophytes did not occur possibly due to alkaline pH and shade and nutrient
absorption by duckweed. The grazing on euglenophytes by the silver carp and silver barb
also had some contribution in controlling bloom though the species ratio and density of
fishes were same in the ponds of all treatments. Growth of fishes was comparatively higher
in the ponds of T4 and T3 which might be due to better water quality and availability of
adequate food. The lower growth was recorded in the ponds of T4 which might be due to
euglenophytes bloom. Thick euglenophytes bioom inhibited the light penetration which
hampered photosynthesis of other plankton with causing lower dissolved oxygen. As a
result, the growth of beneficial plankton as well as the final growth of fishes in the ponds of
T4 decreased markedly. Gut content analysis revealed that silver barb and silver carp
frequently consumed euglenophytes.
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SHOREFLY’S LARVAE: A POTENTIAL BIOLOGICAL AGENT FOR DEGRADING
ORGANIC iN SEDIMENT OF SHRIMP FARM

Law Ah Theem, Lim Peik Lee, Aziz Arshad, M. K. Abdul Rashid
Faculty of Science and Technology,
Kolej Universiti Sains & Teknologi Malaysia,
21030 Mengabang Telipot,
Kuala Terengganu, Malaysia,
atlaw@kustem.edu.my

One of the constraints for the success of marine shrimp farming is the proper management
of the organic matter contamination in the pond sediment. It has been estimated that the rate
of prawn wastes accumulated in ponds range between 100x10° kg/ha/yr and 300x10°
kg/hafyr (Boye, 1992; Smitch, 1993). This heavy organic matter loaded in ponds will lead to
anaercbic condition and production of toxic gases such as hydrogen sulfide, nitrous oxide
and methane. These gases are highly toxic to aquatic organisms especially to shrimps. |
This will lead to high mortality and retardation growth of shrimps and cause server lost of
investment. Many techniques have been innovated for degrading organic matters
contamination in sediment of prawn farms. However, they are expensive, not reliable, or
environmental unfriendly. We manage to isolate and mass culture of marine shorefly larvae
(Hydreffia sp} which are active in consumption of organic matters in shrimp pond sediment.
In laboratory, the optimum conditions for degradation of organic in sediment are set at
salinity 20.0 g L™, pH at 7.4, temperature at 40.20 °C and sediment to water ratic at
1.00:2.37 with 100 4-days old larvae of Hydrellia sp /20 grams of sediment. |t can remove
85% of organic in the sediment within 4 days under the optimal condition. This biological
treatment technique can also be applied efficiently for the treatment of organic contamination
in mangrove soils and in fish cake processing plant's wastes. At the end of the treatment,
larvae are consumed by other organisms before they turn into adult shore flies. Therefore
this biological technique is cheap, clean, efficient, and environmentally friendly in removing
organic wastes in sediment.
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PROLIFERATION OF RICKETTSIA-LIKE ORGANISM PARASITIZING IN THE OYSTER
Crassostrea ariakensis GOULD, IN BALA/C MOUSE

Jingfeng Sun, Xinzhong WwWu', Bohai Wen, Meiling Chen, Weizhu Zhang
Coliege of Animal Science, Zhejiang University, Hangzhou 310029, China.

The BALA/c mice were infected with Rickettsia-like organisms (RLO) purified from the gills of
oyster, Crassostrea ariakensis. The BALB/c mice were divided into four groups for: injecting
the RLOs; injecting the RLOs treated with penicillin; injecting the RLOs treated with penicillin
and Cyclophosphomidum(CP) at the same time; (4). control group, injecting the sterilized
PBS. The infection study involved three generations of the mice. The infected mice were
anatomized at different times and RLOs were detected with direct staining technigue,
histological section and transmission electron microscope. RLOs were found in the spleens
of the three genérations of mice and were much more in 3 rd group mice. The conclusion
was: RLO is innoxious or low virulent to BALB/c mouse and is penicillin resistant; RLOs may
propagate in the mouse bodies, but RLOs can propagate much more in the mouse that is
inhibited the immunity function. In this study, the BALB/c mouse model for proiiferation. of
Rickettsia-like organism parasitizing in C. arfakensis was successfully set up. The culture
method of RLOs from marine mollusks in the terrestrail animal is significant for solving the
animal model of RLO proliferation for further research on molecular immunology and
molecular biology of RLO, and provides the pathological model for researching the
pathogenic mechanism of RLO. This is the first report on the proliferation of Rickettsia-like
organism from marine mollusks in terrestrial animal.
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DETECTION OF RICKETTSIALES-LIKE PROKARYOTE ASSOCIATED WITH
MORTALITY OF Chiamys farreri BY NESTED PCR

Dengfeng Li, Xinzhong Wu °, Bohai Wen, Dongsheng Niu, Ben Zhang
College of Animal Sciences, Zhejiang University, Hangzhou, 310029, China.

Mass moralities have occurred in farmed Chlamys farreri since 1996 in China. An obligate
intracellular rickettsiales-like prokaryote (RLP) was suggested as an agent. Partial 16S rRNA
gene of 1319bp was amplified, cloned, sequenced, analysized and identified by in situ
hybridization. Phylogenetic analysis shows that the RLP is a new member of Rickettsiale.
There are three segments unigue to the RLP. To detect the RLP rapidly, sensitively and
accurately, a nested PCR method was developed. Two pairs of primers were designed,
based on the 165 rDNA, to specifically amplify a 203 bp segment of the RLP. Positive
reaction was obtained for C. farreri samples from the diseased animals which were known to
infect with the RLP by symptom, histology and microscopic examination while negative
reaction was obtained for those collected from farms in which no disease has happened,
and identified as RLP free by microscope. Results show that the method is sensitive and
accurate. The establishment of effective detecting method is significant for diagnose and
control of RLP disease in C. farreriin time.
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ESTABLISHMENT OF MOUSE MODEL OF A RICKETTSIALES-LIKE PROKARYOTE
(RLP) OF SCALLOPS Chlamys farreri

‘Dengfeng Li, Xinzhong Wu', Bohai Wen, Weizhu Zhang, Meiling Chen, Ling Qiu
Zhejiang University, Hangzhou, 310029, China.

The rickettsiales-like prokaryote (RLP) discovered in scallop, Chlamys farreri was suggested
as the agent responsible for mass mortality of Chlamys farreri and was named as
Sinorickettsia chlamys.To get stable, not enslaved to season and field, laboratory source of
the RLP for the researches of immunology, molecular biology and pathogenesis at molecular
level. The present paper tries to determine whether S. chlamys can infect mammals as a
new animal model. Mice (Balb/c) were injected intra abdominally with purified RLP and
sacrificed 11 days later to examine under microscope and use for nested PCR detection
specific to RLP. Despite the groups only injected RLP in PBS, two parallel groups were
injected RLPs and combined with cyclophosphamide and penicillin respectively. Control
group was injected with PBS. With above same methods the homogenate of spleen of each
group were injected into passaging groups and total of three passages were carried out
continually each group. Results showed that the three experimental groups appear languish,
hair shocking, twitching and anorexia symptoms at 5 days after injection. After dissection,
spleens appeared tumescent. On the impressed slides of spleens and dried slides of blood
drop, moderate numbers of bacteria with morphological features of the RLP in C. farreri were
observed. Some bacteria inclusions were observed nearly filling the whole host cells and
some bacteria were observed releasing from damaged macrophages. The infection of the
group only injected with RLPs and the group injected RLPs with penicillin were basically
equal, lighter than that of the group injected RLPs and the group injected RLPs with
cyclophosphamide. Nested PCR with template extracted from the mice of all the groups of
the three generations challenged with S. chlamys could get the specific segment. No
symptom and RLP infection were observed in control group of each generation. No specific
segment was amplified in nested PCR with template extracted from control group. In
conclusion, S. chiamys can infect mouse Balb/c and reproduce, passage in it. Balb/c can be
used as an animal model of S. chiamys. Cyclophosphamide can help the infection of S.
chiamys to Balb/c slightly. Penicillin makes no impact on the infection of RLP to Balb/c. This
is the first paper report the infection of mammal with RLP originated from marine cultured C.
farreri.
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PURIFICATION AND ANTIGENIC CHARACTERISTICS OF THE RICKETTSIA- LIKE
ORGANISM FROM THE OYSTER Crassosfrea ariakensis GOULD

Xinzhong Wu', Jingfeng Sun, Weizhu Zhang, Bohai Wen
College of Animal Sciences, Zhejiang University, 268 Kaixuan Road, Hangzhou 310029,
The People’s Republic of China.

Rickettsia-like organisms are the etiological agent infecting the oyster, Crassostrea
ariakensis heavily. Because of the fack of molluscan cell fine for in vitro culture of specific
intracellular prokaryotes, antigenic analysis of the rickettsia-like organism has been limited
by the inherent difficulties of purifying them. In this report, use of different speed
cenfrifugation and renografin density gradient centrifugation to purify the rickettisa-like
organism directly from the infected tissues of the oyster, is described. The purity and
integrity of purified prokaryotes were verified by electron microscopy. Specific polyclonal
antiserum of the mouse was prepared for serological characterization of RLO. Thirteen
major constitute proteins were electrophoretically identified, their molecular weights ranging
between 99 and 17 KD, and the percentages of RLO proteins were analyzed by scanning.
apparatus. The serum above was used in an immunoblot of proteins from purified
prokaryotes to identify 3 major antigens. The results from this study have furthered our
knowledge of the protein antigens of RLO and identified several proteins potentially useful in
diagnostic assays or for production of experimental vaccines.
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AQUEOUS EXTRACT OF MATURE PODS OF Moringa oleifera ACTS AS AN
IMMUNOMODULATING AGENT IN INDIAN MAJOR CARPS Labeo rohita (HAM.)

Arup Tewary, Bidhan C. Patra”
Aquaculture Research Unit,
Department of Zoology, Vidyasagar University,
Midnapore- 721 102, West Bengal, India.
bepatra@yahoo.com; rup_tw@yahoo.com

Moringa oleifera is an important medicinal plant (Under the family - Moringace) and
distributed throughout India. Hot water agueous extract of the mature pods of Moringa was
collected, centrifuged and the supernatant collected. Polysaccharides were collected from
this supernatant by repeated precipitation in ethanol and the precipitate was lyophilized and
used as a crude extract for this experiment.

The Iyophilized extract of these pods as 0.01, 0.1 and 1.0 % were added in the experimental
feed and fed @ 2% of their body weight per day for three weeks to young Labeo rohita
(Ham). A separate group of Labeo was reared with the same formulated diet, devoid of pod
extract. At the end of the experimental period, various non- specific defence mechanisms,
inciuding respiratory burst (NBT cell), phagocytic ratio (PR), phagocytic index (Pl), serum
protein level and albumin globulin ratio of the fish were measured.

Labeo rohita fed with 1.0 % lyophilized pod extract exhibit significance in non—specific
immune response as compared to the control group after the three-weeks feeding trial.

This lyophilized extract showed significant macrophage act'ivity through the release of nitric
oxide on MOUSE monocyte cell line (J744.1).

Table 1 Estimation of phagocytic ratio (PR), phagocytic index (Pl), & number of NBT positive
cells

Treatment PR PI NBT cells
Treated (1% Extract) 12 1.63 35
Control 7 1.21 12
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DIPLECTANIDS FROM ORANGE-SPOTTED GROUPER Epinephelus coioides
' CULTURED ALONG THE WEST COAST OF THAILAND

Theerawoot Lerssutthichawal*, Supranee Chinabut
Nakhorn Si Thammarat Campus, Rajamangala Institute of Technology
Nakhon Si Thammarat 806110 Thailand.

Orange-spotted grouper (Epinephelus coioides) from cage-cultured area in Krabi (West
coast of Thailand) were examined for monogeneans. The fish of 4-5 inches were caught by
fishermen and released into floating net cage and cultured to marketable size of 1-1.2 kg.
Ten fish were sampled fwice a month for a 10 month- study period. The fish samples were
examined for external and internal parasites. Six species of diplectanid monogeneans were
found viz., Diplectanum grouperi, Pseudorhabdosynochus coioidesis, P. lantauensis, P.
epinepheli and another two new Pseudorhabdosynochus species (spp. A and B). Juveniles
of diplectanids were also observed in some cases during the study period.

Dipfectanum grouperi was the most dominant species, indicated by highest prevalence and
mean intensity (Table) followed by Pseudorhabdosynochus coioidesis. There were no
significant differences in term of abundance among their own groups during the sampling
period. Overall water quality parameters, DO (4.6 -6.5 ppm), pH (7.1 - 7.9), temperature (27
- 31°C), salinity (20 — 32 ppt), unionized ammonia (0.0 — 0.017 ppm) remained stable during
the study period, except for transparency (42.5 — 155.0 ¢m.) which was associated with the
rainfall and tide. The lower degrees of prevalence and intensity of monogeneans might be
due to the lower transparency. In most cases the fish showed no clinical signs of
monogenean infection.

Table Mean intensity and prevalence of diplectanids

Prevalence

Diplectanid species (%) Intensity Mean intensity
Diplectanum grouperi 96 126 131
Pseudorhabdosynochus coioidesis 83 53 65
Pseudorhabdosynochus epinephel; 45 B 12
Pseudorhabdosynochus lantauensis 14 1 4
Pseudorhabdosynochus sp. n. A 89 36 40
Pseudorhabdosynochus sp. n. B 34 4 12
Juveniles of diplectanids 75 12 16
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IMMUNOSTIMULATORY EFFECT OF MEDICINAL PLANT Nyctanthes arbortristis IN
Oreochromis mossambicus

L.D.Devasree, R.Dinakaran Michael*
Centre for Fish Immunology, Postgraduate and Research
Department of Zoology, Lady Doak College, Madurai 625002, india.
rdmichael@eth.net

An immunostimulant is a substance that elevates nonspecific defense mechanisms and
specific immune response if followed by vaccination or infection. Though many synthetic and
natural substances have been tested for their immunostimulating properties, traditional
herbal medicine seems to be a rich source of active substances for immunostimulation. The
objective of the present study was. to investigate the effect of water-soluble and hexane-
fractions of Nyctanthes arbortristis leave on the immune responses of Oreochromis
mossambicus. The fractions were administered intraperitoneally at doses of 3.2mg, 16mg,
80mg or 400mg Kg' and assessed for specific immunity in terms of antibody response,
nonspecific immune mechanisms in terms of lysozyme activity and intracellular reactive
oxygen species production and integrated immunity in terms of relative percent survival
(RPS). All the doses of both the fractions tested significantly enhanced primary and
secondary antibody response to Aeromonas hydrophifa. Similarly, the serum lysozyme level
was also enhanced by all the doses of water soluble and hexane fractions tested. The doses
of 16 mgkg™ and 400mgkg™ of hexane fraction enhanced the intracellular reactive oxygen
species Production whereas in case of water soluble fraction the doses of 3.2mgkg™ and
16mgkg™ enhanced the intracellular reactive oxygen species production. The hexane
fraction gave better protection against experimental infection with A.fydrophifa when
compared to water soluble fraction.

Table 1 Table showing the effect of water soluble & hexane fractions on the immune
responses of Oreochromis mossambicus

Disease resistance

RPS
Dose Primary &Secondary  Serum lysozyme activity  Intraceliular reactive ( )
tested Antibody response {Units/ml) oxygen species % expt. moriality
Kg" (Log; titre} (oD) 1o %100

% cont. martality

WSF HF WSF HF WEF HF

(Day14) (Day14)  (Day10) _ (Day10) _ (Day2) _ (Days)  ''SF HF
0 mg 60 70 167.5¢18.2  164.129.96 046%0.06 443,007 - -
32mg 5033 9.5:0.34% 2675:27.00 374qz27+ 0.70.07" 0.48:004 27 29
16mg  g1+0.13* 10.3:0.21* 205+18.18* 385.8+30.8* 0.820.06* 0.7%0.03" 19 37 -
80Mg  gi006+ 6510220 25441063 3308a372r 0270.05 039004 42 54
400mg g, 95043 2325:215% 4358:488" 023003 0.6:0.05° 50 67

* P<0.05 when compared with control
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IMMUNOSTIMULATORY EFFECT OF SELENIUM IN TILAPIA

R.Isaac Arunkumar, R.Dinakaran Michael*
Centre for Fish Immunology
Lady Doak College
Madura-625002 india.
rdmichael@eth.net

Fish diseases have been traditionally treated using chemicals. Selenium is a well-known
essential nutritional trace element for animals and man. It plays an important role in the
catalytic activity of many enzymes. Unlike most of the metals, Selenium generally
potentiates the immune response rather than suppressing it. In the present study, the
modulatory effect of sublethal doses of selenium on the antibody response to bovine serum
albumin {BSA) and sheep red blood corpuscles (SRBC) using passive haemagglutination
and direct haemagglutination assays respectively, the total and differential blood leucocytes
count and the disease resistance against Aeromonas hydrophila in  Oreochromis
mossambicus was investigated,

A significant enhancement (P < 0.05) in antibody response was observed on the peak day
(day 10) for all the doses except 0.1% LDsg of selenium tested. A similar enhancement of the
total count of peripheral blood leucocytes was noted, The disease resistance of selenium
treated O. mossambicus was stimulated when they were challenged with virulent A.
hydrophila. These findings show a general enhancement of immunity in O. mossambicus
which will possibly help the fish defend against pathogens. This study may help in
developing an alternative strategy to manage the outbreak of diseases in aguaculture,

Table 1 Effect of Selenium on the antibody response (peak day) of O.mossambicus to BSA/SRBC,

% L.Dgp of Selenium administered

Anti
nigen 0 0.01 K i 10
BSA 8+086 9.3 +04* 89+04 95+02% 9.2 +0.3*

SRBC 48204 6.5+ 0.5* 6+ 0.6" 611" 6.8+ 0.4*

Table 2 Effect of Selenium on the peripheral blood leucocytes (peak day) in O.mossambicus,

Peripheral Blood % LDsgg of Selenium administered

Leucocytes 0 0.01 0.1 1 10
Total Count . . N .
XA0%mm?®) 13.5+£1.9 194 1.5 175+1.3 17.3+1.6* 155417
. . L 70+1.7 76 + 1.7 78 +0.9% 76 + 1.7 75+ 1.2
%‘fﬁ;‘f?;a)' G 28+ 1.4 24 1 1.2* 21+ 0.8° 23+ 1.6% 25+13
o) M 1+1.6 0+1.2 1+£1.3 1£1.1 012

L-Lymphocytes G-Granulocytes M-Monocytes

Table 3 Percentage mortality of selenium-administered O.mossambicus challenged with Aeromonas

hydrophila
Route of Metal % LDgg of Selenium administered
Administration 0 0.01 0.1 1 10
Intraperitoneal 80 36.7 40 56.7 80
Exposure 71 27 10 10 . 23

* P< 0.05 when compared with control
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STREPTOCOCCOSIS IN Lates calcarifer

Kidchakan Supamattaya®, Chalerm Wanman
Aquatic Animal Health Research Center
Department of Aquatic Science, Faculty of Natural Resources
Prince of Songkla University, Hat Yai, Songkhla 20112 Thailand.
kidchakan.s@psu.ac.th

Streptococeus sp. isolated from infected Seabass (Lates calcarifer) can grow on medium at
pH 9 and salinity 0 ppt. The lethal dose where the mortality is 50 percent {L.Dso) was 1,937 X
10 colony forming unit (injected intraperitoneally) after 14 days of infection. Diseased fish
showed dark body coloration, erratic swimming, exophthalmia, dropsy, pale liver,
splenomegaly and hemorrhage in the brain, Blood parameters ie. haematocrit,
haemoglobin, plasma protein and red blood cell of infected fish were decreased, while white
blood cells were increased. Histopathological changes in diseased seabass were necrosis,
vacuolization and granuloma of the liver, increased the number of melanomacrophage in
liver and spleen, shrinkage of glomerulus in the kidneys, inflammation and necrosis of the
spleen and heart, hemorrhage in brain, hyperplasia and telangiectatic of the gill while
vacuolization and capsulation of the exophthaimic eyes were observed.
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EFFECT OF Cinnamomum cassia OIL EXTRACT ON STREPTOCOCCOSIS IN
Oreochromis niloticus X O. mossambica

Hirun Kanghear*, Kidchakan Supamattaya, Sanan Subhadhirasakul
Aquatic Animal Health Research Center,Department of Aquatic Science, Faculty of Natural
Resources, Prince of Songkla University, Hat Yai, Songkhla 20112 Thailand.
hirunkanghear@yahoo.com

Streptococcosis caused by Streptococcus spp. was found in cultured sex reversed red tilapia
(Oreochromis niloticus % O. mossambica). The disease signs were lethargic and spiral
swimming, ascites, cataract and exopthalmia, hemorrhages on the skin, fins and brain.
Lethal dose (LDso) of these pathogenic bacteria was 1.46x107 colony forming unit (injected
intraperitoneally). Cinnamon bark oil extract showed minimal inhibitory concentration of 250
ppm against pathogenic Strepfococcus spp. The results from gas chromatography and mass
spectrophotometer showed that the extract contained 3 active substances e.g. trans-
cinnamaldehyde (CgHzO) 83.08%, coumarin {CsHsO;) 12.60% and cinnamic acid (CoHsOs)
2.15%.

Fish fed diet supplemented with 250 ppm cinnamon oil extract exhibited higher relative
percentage survival than those fed diet supplemented with antibiotic (Sulfamethoxazole)
and high concentration of cinnamon oil extract (500 and 1,000 ppm) after challenged with
Streptococeus spp.
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TRYPANOSOMIASIS IN Clarias macrocephalus X C. gariepinus IN THAILAND

Kidchakan Supamattaya*, Jareeporn Ruangsri, Rungsun Ruggamol, Apinya Songpradit,
Suthinee Bhuvanath
Agquatic Animal Health Research Center, Department of Aquatic Science, Faculty of Natural
Resources, Faculty of Science, Prince of Songkla University, Had Yai, Songkhla 90112
Thailand.
kidchakan.s@psu.ac.th

Infestation of Trypanosoma sp. (Kinetoplastida) (Figure 1) in hybrid catfish (Clarias
macrocephalus X C. gariepinus) and some freshwater fishes was studied showing such
parasitic infestation was specific only in catfish. The virulence as determined by LDs for 5
days was 2.28x10"° cells in a fish sample. The parasitic infestation caused hematological
changes by significant reduction of red and white blood cells. Similar trends were noted for
hemoglobin and hematocrit which decreased significantly (p<0.05} in the infected fish. The
reverse trend was recognized for serum protein and leukocrit which increased in the infected
samples. The density gradient centrifugation technique using 50% Percoll in 0.85% NaCl
solution was employed in the isolation of parasites. The study of antibody levels in serum
showed that the infected hybrid catfish could develop the antibody which reached its peak
level at 14 days after infection. Mild inflammation of the gills, liver, kidney, spleen, stomach
and intestine was observed by histological studied. As well as the presence of parasites in
the blood streams and sinuses were noted. Marked reductions were recorded for mature red
blood cells whilst the formation of immature red blood and phagocytic cells were at higher
rates as compared to healthy individual.

Figure 1 Characteristics of Trypanosoma sp. (Kinetoplastida) in hybrid catfish (Clarias
macrocepholus x C. gariepinus) (p = parasites; rbc = red blood cell) (Geimsa; bar = 10 pm)
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PATHOGENICITY OF Edwardsiella tarda IN MARINE FISH SPECIES; JAPANESE
FLOUNDER, RED SEA BREAM AND YELLOWTAIL

Tomomasa Matsuyama®*, Takashi Kamaishi, Norihisa Oseko, Kenrou Kurohara, Takaji lida
Aquatic Animal Health Division
National Research Institute of Aquaculture
Fisheries Research Agency, Japan
422-1 Nakatsuhamaura, Nansei, Watarai
Mie, 516-0913 Japan.
matsuym@fra.affrc.go.jp

In Japan, edwardsiellosis caused by Edwardsielfa tarda is an economical threat to
freshwater and marine fish culture,. particularly in Japanese eel (Anguilla japonica),
Japanese flounder (Paralichtys olivaceus) and red sea bream (Pagrus major) culture. Two
phenotypes, typical and atypical E. tarda, have been reported from diseased fish,
Characteristics of typical strains are motile and do not produce acid from arahinose and
mannitol. Typical strains are mainly isolated from freshwater fishes and Japanese flounder.
Strains isolated from diseased red sea bream and yellowtail (Seriofa quinqueradiata) is
identified as atypical E. farda. However, difference in pathogenicity between typical and
atypical strains has not been compared. We examined the pathogenicity of both phenotypes
against marine fish species; Japanese flounder, red sea bream and yellowtail,

Five typical strains isolated from eel, tilapia or Japanese flounder and two atypical strains
isolated from red sea bream were used in this study. To test the susceptibility, each fish
group was injected intraperitoneally with 10°-10° cfuffish of bacteria suspended in sterilized
phosphate buffered saline. Japanese flounder and yellowtail were sensitive to all strains, and
they began to die 3 to & days or 1 to 2 days after inoculation, respectively, In contrast, red
sea bream mortality occurred only when inoculated with the atypical strain. They began to
die 1 or 2 days after injection and all fishes were dead within 6 days. This study indicates
that there is a difference in pathogenicity between the typical and atypical strains,
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APPLICATION OF MONOCLONAL ANTIBODIES FOR DETECTION OF WHITE-SPOT
SYNDROME VIRUS AND NEUTRALIZATION OF ITS INFECTION

Nakao Nomura*, Masatoshi Matsumura
Graduate School of Life and Environmental Sciences, University of Tsukuba,
Tsukuba, Ibaraki, 305-8572, Japan
nomura@i-step.org

White spot syndrome virus (WSSV) is a major viral disease agent of penaeld shrimp. A
number of studies have been done for basic research and development of a diagnostic kit for
WSSV. One of the promising diagnostic tools to detect viral pathogens in shrimp farms must
be the immunological methods using monoclonal antibody because it doesn't need any
expensive equipment and time for the analysis can be very short. However, it was found that
WSSV is a virus encapsulated with envelope proteins which are very fragile and easily
destroyed by ordinary virus purification procedure. Since purification of antigen is an
essential step for a manipulation of monoclonal antibody, purification method for WSSV was
modified to obtain WSSV as virion. After inject of virion purified by modified method, more
than 50 hybridoma dlones producing antibodies which have binding capacity with different
viral protein were obtained. Neutralization effect of each monoclonal antibody on WSSV
infection was investigated and it was found that monoclonal antibody against 28kDa had the
highest neutralization effect, suggesting that 28kDa viral protein may play a significant role
oh WSSV infection. :
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EFFICACY OF OUTER MEMBRANE PROTEIN (OMP), INACTIWVATED WHOLE CELLS
AND HAEMOLYSIN VACCINATION IN Tilapia mossambicus AGAINST Aeromonas
hydrophila

Abdul Aziz, Gopalakann.A, V.Arul*
Depariment of Biotechnology
Pondicherry University
Pondicherry-605014
India.
varul18@yahco.com

Fingerlings of Tilapia mossambicus were immunized intramuscularly with outer membrane
protein (OMP) (150 pgffish), heat inactivated whole cells (0.1ml of 10°%ells/ml) and
haemolysin {0.5 ml). OMP and Haemolysin were prepared following the modified method of
Kabir (1980) and Asao et. al (1988) respectively. Fishes immunized with OMP were
challenged with Aeromonas hydrophifa (0.1ml of 10° cells/mi) after 1, 4, 8 and 16 days of
post vaccination. Similarly fishes immunized with formalin, and heat kilied A. Aydrophila and
heat inactivated haemolysin were also challenged with A. hydrophifa after 3days post
vaccination. Maximum survival was observed in OMP vaccinated fish challenged with A.
hydrophifa after 8 days of post vaccination (90%) (Table). In the group fish immunized with
inactivated whole cells and haemolysin, mortality was reduced to 20 -30 % when compared
to control (90 % of the fish died when challenged with A. Aydrophifa). Injection of OMP
enhances the cell mediated response (Lysozyme, Neutrophil activity and WBC) in tilapia.

Table Relative Percentage Survival of Tifapia mossambicus after OMP, Inactivated
A.hydrophifa vaccination, ‘ -

Groups Relative Percentage Survival
Control (A, hydrophifa) 0
OMP + A, hydrophila 0
OMP + A. hydrophifa {(injected 1 day PV) 0
OMP + A. hydrophifa {injected 4 days PV) 0
OMP + A. hydrophila {injected 8 days PV) 70
OMP + A. hydrophila {injected16 days PV) 80
OMP alone 90
Formalin killed A. Aydrophifa* 70
Heat inactivated A. Aydrophifa* 70
Heat inactivated haemolysin* 80

PV — Post vaccination
* Fishes were challenged with A. hydrophifa after 3 days PV
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PHYLOGENETIC ANALYSIS OF RED SEA BREAM IRIDOVIRUS - LIKE VIRUSES IN
SOUTHEAST ASIA

Jun Kurita*, Ngoh-Lim Gim Hue, Gibson-Kueh Susan, Leobert de la Pena, Chuah Toh Thye,
V. Palanisamy, Motohiko Sano, Norihisa Oseko, Yukio Maeno, Kazuhiro Nakajima
National Research Institute of Aguaculture, Fisheries Research Agency (FRA),

224-1, Hiruta, Tamaki, Watarai, Mie, 519-0423 Japan.
kuritaj@fra.affrc.go.jp

Red sea bream iridovirus (RSIV) causes one of the most serious viral disease of farmed
marine fish species in Japan and similar diseases have been observed not only among
marine fishes but also in fresh water ornamental fishes in Southeast Asia. However, the
causative agents have not been well characterized genetically untit recently except for a few
cases. In this study, full-length major capsid protein (MCP) gene and adenosine
triphosphatase (ATPase) gene, both of which are considered to be suitable targets for
genetic analysis, were identified from 14 viral samples from groupers (Epinephelus spp.),
mullet (Mugil cephalus), sea bass (Lafes calcarifer), dwarf gourami (Colisa falia) and other
fish species in Singapore, Philippines, Malaysia and Hong Kong to compare with their
counterparts of RSIV, closely related infectious spleen and kidney necrosis virus {ISKNV)
and other related viruses belonging to fifth genus of family Iridoviridae. In order to achieve
this purpose, PCR amplifications using degenerated primer sets for both RSIV and ISKNV
were adopted. Extracted DNA from supernatant of cultured viruses or those from affected
fish organs were used as templates. Resultant amplicons were TA-cloned into plasmid
vector, and the three clones for each were sequenced respectively and consensus
nucleotide sequences were determined. Genetic correlation of these Southeast Asian RSIV-
like viruses, RSIV, ISKNV and other related viruses deposited to DNA databank were
investigated by phylogenetic analysis based on nucleotide sequence or deduced amino acid
sequence of MCP and ATPase genes. The results demonstrated that these Southeast
Asian RSIV-like viruses were divided into two clusters, one of which includes RSIV and
another includes ISKNV. Specifically, the viruses of groupers were divided into two groups.
Grouper iridovirus (GIV), which belongs to genus Ranavirus, also has been reported from
Southeast Asia. Therefore, iridoviruses of groupers in Southeast Asia can be classified into
at least three kinds of viruses.
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PCR BASED DETECTICN OF Aeromonas hydrophila IN Cyprinus carpio
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Aeromonas hydrophila causes hemorrhagic septicemia in fishes, reptiles and amphibians
under stress conditions. The present study describes the polymerase chain reaction (PCR}-
based assay for detection of the A. hydrophila in the diseased fishes and water isolates. Two
oligonuclectide primers of 22 and 21 bases respectively were designed to specifically detect
A. hydrophila by PCR assay. For the primer design, a software program GeneTool lite
version 1.0, a BioTool product (www.BioTools.com) and www.DoubleTwist.com and Mac
Vector programs were used. From the nucleotide sequences of the five selected haemolysin
gene containing bacteria (A. hydrophila (strain 28SA) (X65044), A. hydrophila (strain AH1)
(X65045), A. sobria (X65048), A. caviae (U40711) and A. hydrophila (AB021152).), obtained
from GenBank database, the ORF's were obtained and Pairwise identity percentage was
observed after aligning the selected ORF's. For the conserved regions, primers were
designed using the program Mac Vecor. A DNA fragment of 683 bp was amplified from the
sources of standard MTCC strains as well as the field isolates (identified by biochemical
methods). The PCR fragment was checked by digestion with the resfriction enzyme Pst.|.
The sensitivity of the PCR assay was determined fo be 7 pg of DNA. Primer specificity was
checked by comparison using Blast search as well as by PCR assays. Detection of A
hydrophifa in infected samples by PCR amplification proved to be highly sensitive and
specific. The designed Oligonucieotide primers failed to detect other bacteria Vibrio
cholerae, Aeromonas salmonicida, Aeromonas sorbida and Pseudomonas aeruginosa. This
supports the specificity of PCR assay for A.hydrophifa detection in fissue and water samples.
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ADVANCED MOLECULAR DIAGNOSTICS FOR THE RED SEABREAM IRIDOVIRAL
DISEASE

Christopher Marlowe A. Caipang, lkuo Hirono, Takashi Aoki’

Laboratory of Genome Science, Graduate School of Marine Science and Technology,
Tokyo University of Marine Science and Technology, 4-5-7 Konan, Minato,
Tokyo 108-8477, Japan.
acki@s.kaiyodai.ac.jp

Systemic iridoviral infection in fish has been reported for a diverse number of species over a
wide geographical range. The red seabream iridovirus (RSIV) is the causative agent of the
red seabream iridoviral disease (RSIVD), an infectious disease affecting cultured marine
fishes in Japan during the summer season. The virus was first isolated in diseased red
seabream Pagrus major in western Japan in 1990 and has since infected 31 marine fishes
spanning three taxonomic orders. Recently, similar outbreaks of the viral disease have been
observed in some Asian countries like Korea, Hong Kong, Singapore, Taiwan and Thailand.

For effective management in the control of this viral disease before the onset of massive
mortality, several detection methods have been developed to ascertain the presence of the
virus in the cultured stock. These include cell culture, Giemsa staining, immunofluorescence
using monocional antibody and conventional PCR. However, these methods possess
limitations which hamper their large-scale application. The use of histological and
biochemical methods may sometimes fail to detect the viral antigen during the early stages
of infection. On the other hand, conventional PCR sometimes result to insufficient specificity
and low amplification efficiency.

To overcome these limitations in viral diagnosis, we developed the quantitative real-time
PCR and the loop-mediated amplification (LAMP) reaction for the rapid detection of RSIV.
Quantitative real-time PCR has gained wide acceptance as a diagnostic tool because it
makes possible to detect and quantify the virus antigen without the need for cell culture.
LAMP on the other hand, is a relatively new technique that allows amplification of the target
DNA within a short span of time {1 hr) at isothermal conditions (60-65°C). It requires four
primers which are based on six distinct regions of the target DNA; hence a high degree of
specificity is obtained. The presence or absence of the target DNA in the sample is judged
by the appearance of a white precipitate, magnesium pyrophosphate.

The LAMP and real-time PCR methods that we have developed for RSIV diagnosis were at
least 10 and 100 times more sensitive than conventional PCR, respectively. Both methods
were specific for RSIV since no amplification reactions were detected in unrefated viruses
and in apparently healthy fish. Using real-time PCR, we were able to quantitate the viral load
in dead fish as well as the amount of viral antigen in the target sites of RSIV in the infected
fish. After viral challenge, the virus was detected in the survivors which otherwise tested
negative by conventional PCR. For the LAMP reaction, we found high correlation between
the amount of input virus DNA and turbidity at the end of the reaction; hence it may have the
potential to quantify the amount of virus in the infected fish.

With the advanced molecular diagnostics that we have developed for RSIV, alternative
options are being provided to the aguaculture industry for a rapid, accurate as well as
possibly guantifying virus infection in fish before the onset of heavy mortality leading to
tremendous economic losses. These techniques may also be applied for the detection of
other viruses affecting cultured fish and shelffish.
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DEVELOPMENT OF DNA VACCINES FOR JAPANESE FLOUNDER Paralichthys
olivaceus AND ANALYSIS OF THE IMMUNE RESPONSE AFTER VACCINATION

Tomokazu Takano, Motoshige Yasuike, Ju Yong Byon, lkuo Hirono, Takashi Aoki’
Laboratory of Genome Science, Graduate School of Marine Science and Technology,.
Tokyo University of Marine Science and Technology, 4-5-7 Konan, Minato,
Tokyo 108-8477, Japan.
aoki@s.kaiyodai.ac.jp

Japanese flounder Paralichthys ofivaceus is one of the major aquaculture species in Japan.
However, culture intensification for this species is hampered by problems associated by both
biotic and abiotic factors. Disease problems due to either bacterial or viral pathogens have
caused significant damage to the aquaculture industry because they affect the various life
stages of the fish.

DNA vaccine technique for fish has been explored a decade ago. Earlier studies on DNA
vaccination trials in fish, however, have used freshwater species as a model to elucidate the
efficacy of DNA vaccination in fish. Here, we tried to establish the effectiveness of DNA
vaccination in a marine fish species using two rhabdoviruses, the hirame rhabdovirus
(HIRRV) and the viral haemorrhagic septicaemia virus (VHSV). Furthermore, to better
understand the immune response in vaccinated fish, microarray analysis was conducted.

The HIRRYV glycoprotein (G protein) gene, HIRRV nucleocapsid protein (N protein) gene and
VHSV Gprotein gene were cloned into mammalian expression plasmid vector under the
control of the CMV promoter. These plasmid vectors were designated pHRV-G, pHRV-N and
pCMV-VHSg, respectively. Japanese flounder juvenile of approximately 3 g in body weight
were intramuscularly injected with 50 [l of each plasmid DNA solution in phosphate buffered
saline (PBS). Kidney tissues were taken from five fish in each group at 1, 3 and 7 days post-
immunization and stored at —80 °C until total RNA extraction for the microarray analysis. One
month after vaccination, fish were challenged with live HIRRV (4.0 x 10°TCIDs, HIRRV/ fish)
by the intramuscular route or with VHSV (1.0 x 10°TCIDs, VHSV/ fish) intraperitoneally. The
cDNA microarray chip used in this study contained about 800 ESTs clones. Each gene was
spotted in duplicate to facilitate comparison during the analysis. '

Relative percentage survival of the fish injected with pHRV-G and pHRYV-N was 86.5 and
1.5%, respectively upon HIRRV challenge. On the other hand, pCMV-VHSg immunized fish
were completely protected. Microarray analysis showed the up-regulation of antiviral genes
in pHRV-G and pCMV-VHSg immunized fish like Mx, ubiquitin-like protein and interferon-
inducible 56 kDa protein until 7 days post-vaccination, while the pHRV-N lacked the ability to
induce the expression of antiviral genes.

The result of this study suggested the possibility of utilizing the DNA vaccination technique
not only in freshwater fish but also in marine fish if the G-protein gene is contained in the
DNA vaccine. On the other hand, the N-protein gene did not confer strong protective ability
to the host. Micrroarray analysis confirmed up-regulation of important immune-related genes
after vaccination and thus leading to better protection in fish upon viral infection.
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KINETIC TRANSCRIPTION PROFILE OF RED SEA BREAM IRIDOVIRUS AS
CHARACTERIZED BY DNA MICROARRAY
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Konan 4-5-7, Minato-ku, Tokyo 108-8477, Japan.
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Red sea bream lIridovirus (RSIV), a piscine dsDNA virus from the family fridoviridae, has
been isolated as the causative agent of the red sea bream iridoviral disease in at least 31
marine fish species. To better understand the viral replication strategies and to get insights
into the pathogenetic mechanism of the virus, we developed a viral DNA microarray
containing 92 putative open reading frames (ORFs) of RSIV and established RSIV infection
in a permissive cell culture system for time-course sampling. Total RNA was extracted from
Japanese flounder natural embryo (HINAE) celis that had been infected or mock-infected
with RSIV at 3h, 8h, 18h, 24h and 48h post infection (p.i). The total RNA was reverse
transcribed to cDNA, labeled with fiuorescence Cy5- or Cy3-dUTP and hybridized onto the
microarrays.

The microarray analysis showed that the transcriptional profile of RSIV changed as it
progressed through its life cycle. Viral genes started to be transcribed as early as 3h p.i and
a rapid escalation of gene expression could be seen from around 8h p.i onwards. The DNA
replication process was predicted to begin at approximately 8h after the infection in infected
cells. The RSIV transcripts were also classified into 3 main temporal kinetic classes
(Immediate-Early (IE), Early (E) and Late (L) gene class) based on treatments with
cycloheximide (CHX) and phosphonoacetic acid (PAA), which act as de novo protein
synthesis and viral DNA replication inhibitors, respectively. The microarray analysis identified
9 transcripts with IE expression kinetics, 40 transcripts with E expression kinetics and 38
transcripts with L expression kinetics. In summary, this viral DNA microarray study provided
‘the first comprehensive analysis of the temporal kinetic transcription profile for RSIV and this
technology may be applied to other piscine viruses.
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Vibrio alginolyticus ASSOCIATED TO MASS MORTALITY OF ABALONE Haljotis
discus hannai IN KOREA: SPECIFIC DNA DETECTION BY PCR

Dong Lim Choi*, Jeong Wan Do, Hee Jung Choi, Joo Suk Lee, Hyun-Ja Han, Mi Seon Park,
Jin Woo Kim, Franck Berthe
Pathology Division, National Fisheries Research and Development Institute, Gijang, Busan
619-802, Republic of Korea.
dichoi@nfrda.re.kr

Vibrio alginofyticus strain PD2 originally isolated from cultured abalone in Ulsan, Korea in
June 2002 was used in this study. The strain was isolated from the haemolymph of diseased
abalones (Hafiotis discus hannai) using tryptic soy agar. Abalone tissues fixed in Davidson's
solution and separate sections were stained with H&E for bright field light microscopy
examination. DNA extracted from axenic cultures using High Pure PCR. Template
Preparation Kit as outlined in the manufacture’s protocol. The PCR primers used for
amplification of DNA fragments spanning the 16S and 16S-23S intergenic spacers (IGSs)
were targeted at highly conserved regions of the Escherichia cofi 16S ribosomal RNA gene.
The 185-23S 1GS sequence from this study has been deposited in the GeneBank database
(Accession number, AY601670). Abalones, Haliotis discus hannai, originated from NFRDI
(Busan, Korea) and measured between 3-4 (1. A volume of 100 O of bacterial suspension
(4X10% 10°CFU) was inoculated by injection into the right side of mantle. Sterile PBS was
injected into the controls. Mortality of abalones was recorded daity for 1 week post-injection.
Re-isolation and identification of the bacteria from the haemolymph of moribund abalone
post —bacterial challenge was carried out using TSA (1% sodium chloride) and TCBS agar
plates. '

Bacteria isolated from the haemolymph of diseased abalones were Gram-negative, straight
rod, swarming on TSA {+1% sodium chloride). On the basis of the results from the Biolog
GN system and API 20E kit, the PD2 strain was identified as Vibrio alginolyticus. Four
abalones were analysed by histology. Different ciliates were observed in abalone gills but no
lesion- was associated with their presence. Metazoan was found along the foot and
sometimes, necrosis was noted in the around the metazoan. Bacteria were observed in the
connective and muscular tissue of the foot and mantle. The bacteria infection was present in
the four abalones examined and was believed to be systemic. Necrosis of the connective
tissue and muscular fibres was noted and could be associated with the presence of the
bacteria. Mortality of abalone with different bacterial concentration was noted. After injection
of 10°CFU /ml of V. alginolyticus strain PD2, all abalone died within 1 day. Mortalities of
abalones differed with bacterial concentrations. No mortality was observed in the control
treatment. The bacteria were re-isolated from haemolymph of meoribund experimental
abalone and were reconfirmed to be the same species as that injected. PCR resulis were
done for 165 and 23S rRNA PCR. The 1362-bp fragment and 880-bp were obtained from
16S and 235 rRNA PCR, respectively, and were subsequently sequenced. The alignment of
165 rRNA of V. alginolyticus strain PD2 with homologous sequence of Vibrio showed that
the sequence of V. alginolyficus strain PD2 is identical to those sequences of Vibrio.
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OIE WHITE SPOT SYNDROME VIRUS PCR GIVES FALSE-POSITIVE RESULTS IN
' Cherax quadricarinatus

Kerry Claydon*, Bradford Cullen and Leigh Owens
Microbiology and Immunclogy
James Cook University
Townsville, Queensland, Australia, 4811
Kerry.Claydon@icu.edu.au

White spot syndrome virus (WSSV) is an intranuclear bacilliform virus (IBV) that is a serious,
notifiable crustacean pathogen. WSSV has been responsible for worldwide mortalities in the
penaeid aquaculture industry. The Office International des Epizooties (OIE) polymerase chain
reaction {PCR) protocol for WSSV uses primer sets initially developed by Lo et al. (1996). These
primers yield a first-step PCR amplicon of 1441 bp and a nested PCR amplicon of 841 bp. An
amplicon (941 bp) purported to specifically detect WSSV was obtained when using template
DNA extracted from Cherax guadricarinatus in a WSSV PCR detection protocol recommended
by the OIE. Sequencing and analysis of the 941 bp amplicon and an occasional 550 bp amplicon
from C. quadricarinatus revealed no phylogenetic relationship with WSSV, and suggested a
possible lack of sufficient primer specificity for WSSV in the OIE test. This suggestion was
supported by the fact that the OIE outer primer sequence (146F1) was present in both the
forward and reverse position of the 941 bp nested amplicons frem C. quadricarinatus.

This is the first time false-positive results have been confirmed using WSSV primers designed by
Lo et al. (1996). In Australia in late 2000, putative WSSV infections were detected in crabs within
the Darwin Aquaculture Centre and prawns within the aquaculture facilities of the Northern
Territory University using the OIE protocol. The putative infections were thought to have arisen
from the inadvertent use of imported green prawns as feed. Despite the lack of clinical disease,
the positive PCR findings resulted in immediate slaughter of all crustaceans at both facilities and
the Consultative Cormmittee on Emergency Animai Diseases (CCEAD} agreed to conduct a
survey of wild crustaceans (prawns and crabs only) to determine whether WSSV was present in
Australia. The sampling strategy and testing methods used conformed to published OlE
protocols. Positive WSSV results were obtained using the OIE PCR method at a further 3 sites
but parallel samples assessed by biocassay, histology and in sifu hybridisation all gave negative
results.

The potential for false-positive PCR results emphasises that detection should always be
confirmed by another diagnostic method. As WSSV is a notifiable pathogen, the consequences
of false positive results are tough in WSSV free zones, and can lead to incorrect quarantine and
unnecessary destruction of animals. Therefore urgent attention and revision is necessary for the
current OIE PCR protocol for WSSV detection.

5 6

Figure 1 Inner nested PCR reaction using OIE WSSV primers. Three independent replicates of
three samples produced the expected band of 941bp.
M = Marker, Lanes 1-9 = Samples, Lane 10 = Negative control.
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PROTEIN COMPOSITION OF Cryptocaryon irritants, A CILIATED MARINE FISH
PARASITE ISOLATED FROM SEABASS, Lates calcarifer
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11960 Batu Maung, Penang, Malaysia.
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Protein composition of Crypfocaryon irrfians was determined by using one-dimensional
polyacrylamide gel electrophoresis. Results showed 2 to 3 bands from membrane protein
extracted from C. irrtans and 7 bands from the mucus isolated from infected fish with or
without trophont of C. irrfians. Proteins with molecular weight of 15, 50-60 and 70kD were
obtained from the encystment stage and 15kD from the T and Th. Mucus from infected fish
with or without trophonts had proteins of molecular weight at 15, 25-30, 40, 40-50, 60, 60-70
and 70kD. Under silver staining, protein gel electrophoresis of the extracted membrane
protein from the encystment stage showed a total of 3 bands namely: 15, 25-30 and 40-
50kD compared to 2 bands (40-50 and 15kD) in protein extraction of T and Th while no band
was found on the extracted protein from cyst wall of the encystment stage. The proteins of
15, 25 and 40-59kD on SDS-Page ge! belonged to the C. irtians where 25kD was
associated with the encystment stage. Other proteins of 25-30, 40; 60, 60-70 and 70kD
belonged to the fish mucus.
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STUDY OF VHS1 BACTERIOPHAGE LYSOGENY IN Vibrio harveyi

Krit Khemayan*, Timothy W. Flegel
Centex Shrimp, Chalermprakiat Building, Faculty of Science, Mahidol University,
Rama 6 Road, Bangkok 10400, Thailand.

Exposure of a bacterial suspension to a temperate bacteriophage will result in lysis of many
cells and lysogenic conversion of some that contain a prophage plasmid or prophage
element integrated into the host bacterial chromosome. The result is a bacterial clone of
variable stability that may express genes from the acquired prophage. In this study, the
lysogenic bacteriophage VHS1 produced very few, relatively unstable lysogenic clones of V.
harveyi. These unstable clones produced both infected (lysogenic) and uninfected (non-
lysogenic) progeny clones in the same culture. The uninfected clones were very stable and
showed no lytic plagues when lawns were challenged with VHS1. However, they did show
turbid plagues in dot plague assays. Thus, they differed phenotypically from the original
parental isolate, suggesting -that interaction with VHS1 resulted in permanent genetic
change. Despite this, the clones failed to show evidence of genetic material from VHS1 by
southern blot hybridization and PCR assay, suggesting that the change had occurred in the
host genome. Such clones may be called pseudolysogenic since they show some
phenotypic characteristics of lysogenic clones but do not contain phage genes. This
phenomenon has not been previously reported and the mechanism for it is unknown.
Experiments revealed that V. harveyi clones lysogenized by VHS1 carried the prophage as
. an episome that did not integrate into the host chromosome. The VHS1 prophage could be
detected by both southern blot hybridization and by polymerase chain reaction (PCR) assay.
This situation explained the rapid loss of virulence of lysogenic isolates on continuous
subculture in the laboratory.
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CHARACTERIZATION OF Y-ORGAN CELLS IN THE PENAEID SHRIMP Penacus
monodon

W. Namwong*, S. Asuvapongpatana, P. Sobhon, T.W. Flegel, B. Withyachumnarnku!
Department of Anatormy,
Center of Excellence for Shrimp Molecular Biology and Biotechnology (Centex Shrimp),
Faculty of Science, Mahidol University, Rama VI.,
Bangkok 10400 Thailand.

Growth in crustaceans is related to molting that is, in turn, regulated by at least two
hormenes, molt-inhibiting hormone (MIH) and ecdysone. The first one is synthesized in the
X-organ and the latter in the Y-organ. The purpose of this study was to define the location of
Y-organ in the black tiger shrimp Penaeus monodon by light microscopy (LM) and to
examine the morphology and ultrastructure of Y-organ cells by transmission electron
microscopy (TEM). For LM, the cephalothoraxes of juvenile P, monodon were perfused with
Davison’s fixative and processed through paraffin for hematoxylin and eosin (H&E) staining
of tissue sections. For TEM, tissue regions presumed contain the Y-organ were removed
from dorso-medial portions of the gill-branchial chamber, dissected into pieces, fixed with
modified Millonig's fixative overnight at 4°C, and finally embedded in araldite resin. Semi-thin
sections were stained with toluidine blue for LM and thin sections were stained with uranyl
acetate and lead citrate for TEM. The Y-organ was divided into dorso-ventral and antero-
posterior parts. The antero-posterior part was located dorsomedially at the boundary of the
gill-branchial chamber as a thin sheath of tissue aligned along the chamber in an antero-
posterior direction. Glandular cells were arranged in lobules with intervening hemal sinuses.
The oval dorso-ventral part was located forward, ventral to the carapace adductor muscle.
These organs were covered by layers of cuticle at the apical border without an intervening
epidermal lining. Both parts of the Y-organ contained cells that were homogeneously spindle
shape with long processes attached to the cuticle. By TEM, three types of cells were
observed in different specimens. The first type showed prominently heterochromatic nuclei,
numerous tubular mitochondria, and cytoplasmic vesicles. The second type possessed
abundant ribosomes and vesicles and a moderate amount of mitochondria and vacuoles
(i.e., a different proportioning of organelles than in the first type). Electron dense granules
were packed inside some vesicles and myofilament-like structures were seldom found. The
third cell type showed distinctive euchromatic nuclei with scanty cytoplasm and fewer
organelles. Variation in the ultrastructure of Y-organ cells from specimen to specimen may
be related to molt stages. The first and second TEM cell types may represent those found at
the early and late stages of premolt, respectively, when the rate of ecdysone synthesis and
secretion is high, while the third type may represent cells at the intermolt stage.
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CLONING, EXPRESSION AND PRODUCTION OF POLYCLONAL ANTIBODIES
AGAINST RECOMBINANT VP1 CAPSID PROTEIN OF TAURA SYNDROME VIRUS (TSV)

Parin Chaivisuthangkura, Phiromsak Phattanapaijitkul, Thanawan Tejangkura,
Sombat Rukpratanporn, Siwaporn Longyant, Weerawan Sithigorngul®,
Paisarn Sithigorngul, Timothy W, Flegel
Department of Biology, Faculty of Science,

Srinakharinwirot University, Bangkok 10110, Thailand.
weerawan@swu.ac.th

VP1 capsid protein encoding gene of taura syndrome virus was cloned into a pGEX-6P-1
expression vector and transformed into E. cofi. After induction, the bacteria were able to
produce the recombinant VP1 protein (r'VP1). The recombinant protein was purified by SDS-
PAGE and used for immunization in Swiss mice for polyclonal antibody production. The
antibodies can be used to detect TSV infection in tissue by means of immunohistochemistry.
In the future, monoclonal antibodies specific to r'VP1 will be generated in order to develop of
a simple immuno-based test kit for TSV detection with high accuracy and sensitivity at low
cost.

M: Hi-Lo DNA marker

VP1: PCR product of VP 1 gene

Figure 1 Ethidium bromide stained gel of VP1 PCR product
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DEVELOPMENT OF SIMPLE IMMUNOBASED TEST KIT FOR YELLOW HEAD VIRUS
DETECTION: STRIP TEST

Siwaporn Longyant®, Sombat Rukpratanporn, Weerawan Sithigorngul,
Parin Chaivisuthangkura, Paisarn Sithigorngul, Piamsak Menasveta
Department of Biclogy, Faculty of Science,
Srinakharinwirot University, Bangkok 10110, Thailand.
siwaporn@swu.ac.th

Simple immunobased test kit for yellow head virus (YHV) detection was developed using (1)
V3-2B monoclonal antibody conjugated to colloidal gold laid on sample pad (2) rabbit anti-
YHV antibody (T) as a capture antibedy laid on nitrocellulose strip (3) goat anti-mouse IgG
antibady (GAM) as control line laid next to the rabbit anti-YHV antibody (C). The test can be
easily performed by adding sample (haemolymph or tissue extract mixed with prepared anti-
coagulant buffer) into the well mixed with colloidal gold conjugated antibody on sample pad
and let the solution flow pass the capture antibody. If YHV is present in the solution, it will
bind to conjugated antibody and the Ag-Ab complex will be caught by the capture antibody
and appears as red purple line on the T region. The excess unbound conjugated antibody
will flow pass this line and will be captured by GAM at C region. The result can be observed
within a minute. This prototype of the kit is suitable monitoring YHYV infection in the farm.
Further improvement for more sensitivity kit is undergoing development.
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Figure 1 Diagram showed (a) position of various antibodies in strip test kit. (b) After
application of a sample containing YHV, conjugated antibody and antigen complex was
captured by the rabbit anti YHV antibody on the test line (T} and the excess conjugated
antibody was captured by goat anti mouse 1gG antibody on control line (C) and the rest of
solution accumulated on absorbing pad.

392



POSTER: ADVANGES IN SHRIMP BIOTECHNOLOGY Il

GENERATION OF MONOCLONAL ANTIBODIES SPECIFIC TO HEPATOPANCREATIC
PARVOVIRUS (HPV) FROM Penaeus monodon

Sombat Rukpratanporn*, Wasana Sukhumsirichart, Parin Chaivisuthangkura,
Siwaporn Longyant, Weerawan Sithigorngul, Piamsak Menasveta, Paisarn Sithigorngul
Marine Biotechnology Research Unit at Chulalongkorn University,

National Center for Genetic Engineering and Biotechnology (BICTEC),
Bangkok 10330, Thailand.
sombat@biotec.or.th

Hepatopancreatic parvovirus (HPV) was isolated from the hepatopancreas of slow growth
Penaeus monodon by urografin gradient centrifugation. The presence of HPV in the fraction
was monitored by PCR and SDS-PAGE. Cnly one major 54 kD protein band was observed
in the strong PCR-positive fractions used fo immunize in mice for monoclonal antibody
production. After cell fusion, the first step selection for specific antibodies was performed by
dot-blot assay with purified HPV viral particles. The second screening step was done using
Western blots of purified HPV proteins and immunohistochemistry of HPV-infected HP
tissue. Four monoclonal antibodies were isolated. These bound to the 54 kD protein in
Western blots and to intranuclear inclusion bodies in tubule epithelial cells of HPV-infected
prawn tissue by immunchistochemistry. None of the antibodies showed cross-reactivity to
either uninfected shrimp tissue or to other shrimp viruses tested. These reagents have
potential for use in developing a highly sensitive immunocassay such as sandwich ELISA or a
convenient kit for detection of HPV infection.

Table 1 Characterization of monoclonal antibodies specific to HPV

" Immuno detection method Cross-reactivity to other viruses
MAD Western YHV '
{subclass) Dot blot blot {HC YHV (nonvirulent) WwWssv  MBVY
HPV6-12B + ++ ++ - - - -
(1gG20)
HPV12-10C + + + - - - -
(lgG1)
HPV16-9C* + ++ ++ - , - - -
{(IgGan)
HPV 17-1G
+ + + - - - -
(IgG1)

*represent antibody used for characterization; - = no immunoreactivity;
+ = light immunoreactivity; ++ = strong immunoreactivity; IHC = Immunohistochemistry
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THE USE OF L - {(+) - LACTIC ACID AND SODIUM -L - LACTATE FOR THE CONTROL
OF MICROBIAL QUALITY IN PRAWNS Penaeus merguensis

Alireza Shirazinejad *, Noryati Bt.Ismail
Food Technology Division, School of Industrial Technology
Universiti Sains Malaysia, 11800 Penang,Malaysia.
E-mail: sh_biotech@yahoo.com

Lactic acid (LA} and its derivatives {mainly sodium lactate (NaL)) are generally regarded as
safe (GRAS) and are known to have antimicrobial activity towards gram-negative bacteria
such as Salmonelfa enteritidis, E.coll spp. and Vibrio spp., the common causes of food
contamination. In recent years lactic acid and sodium lactate have been regularfy used in the
meat processing industries as antimicrobial agents, particularly during handling and storage.
Although known microbial hazards exist in the seafood industry, particularly as Vibrio
species, only a few studies have reported use of lactic acid for their control. Hence this study
was carried out to examine the effectiveness of L (+)-LACTIC ACID (PURAC®) and SODIUM
- L - LACTATE (PURASAL® 8) as antimicrobial agents towards Safmonella enteritidis, E.coli
strains and Vibrio species. Fresh and chilled prawns previously inoculated with a
predetermined microbe (log 7-9 cfu/g) were dipped in solutions of 0, 1.5 and 3.0% lactic acid
and 2.5 % buffered lactic acid. There was a reduction in colony counts as far down as log 3
cfufg, depending on the contact time from 1 to 30 min. Frozen prawns inoculated with an
initial load of each selected microbe, were glazed with sclutions containing 0, 0.5 and 2.5%
sodium lactate and 2.5% buffered lactic acid and kept frozen at -20°C for 30 days. Studies
showed that 2.5% buffered lactic acid with a pH value of 4.51 was able to reduce E.coli by
14.9%, Salmonella by 21.6%, V. paraheamolyticus by 9.8% and V. cholerae by 12.7%. On
the other hand, sodium lactate with a pH ranging from 6.62 to 8.4 was not effective as an
antimicrobial. Contrary to an earlier belief that sodium lactate causes moisture loss: buffered
lactic acid was able to reduce moisture loss to less than 1%. The effects of using lactic acid
and sodium lactate on sensory qualities of fresh and frozen Penaeus merguensis showed
that fresh prawns dipped in 1.5% LA for 10 min were highly acceptable while frozen samples
glazed in 2.5% buffered LA were most acceptable to trained panelists (Fig. 1).

FIG.1:QDA of 1.5% LA at Various Times
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DETECTION OF PM-SYNTENIN PROTEIN IN Penaeus monodon BY SPECIFIC
ANTIBODY

Amornrat Phongdara*, Koonchai Anan, Wilaiwan Chotigeat
Department of Biochemistry, Facuity of Science, Prince of Songkla University
Hat-Yai, Songkla 80112, Thailand.
pamornra@yahoo.com

Full length ¢cDNA of Pm-Syntenin was isolated from hemolymph of black tiger shrimp
(Penaeus monodon) infected with white spot syndrome virus (WSSV) and sub cloned into
Escherichia coli M15. Recombinant protein purified from E. cofi M15 had a molecular mass
of approximately 35 kD and was used to immunize rabbits to obtain a specific antibody. The
expression of Pm-Syntenin in hemolymph and various tissues of normal and WSSV-infected
shrimp were subsequently followed. The results showed that Pm-Syntenin expression levels
were not different in tissues of normal and WSSV-infected shrimp. The antibody reacted to
two protein bands (M, 70-72 and 35 kDa) in tissues but to a single protein band (M, 70-72
kDa) in hemolymph. The molecular weight of 70-72 kDa protein was higher than that
predicted by the coding region of Pm-Syntenin.
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THE LYMPHOID ORGAN OF GROWTH-RETARDED Penaeus monodon CONTAINS
YELLOW-HEAD-LIKE VIRUS

G. Anantasomboon®, W. Panphut, C. Chotwiwatthanakun, P. Poltana, S. Sriurairattana,
T.W. Flegel, B. Withyachumnarnkul
Department of Anatomy,
Center of Excellence for Shrimp Molecular Biology and Biotechnology (Centex Shrimp),
Chalerm Prakiat Building, Faculty of Science, Mahidol University,
Rama 6 Road, Bangkok 10400, Thailand.

A new and unusual type of growth retardation has been reported in cultured black tiger
shrimp (Penaeus monodon) in Thailand and has caused serious loss to the shrimp culture
industry since 2002. A case definition stipulates that a suspected population must have a
coefficient of variation (CV = standard deviation/mean) of more than 35% by weight and
absence of hepatopancreatic parvovirus {HPV) infection or of other severe HP infections
while also complying to any 3 out of the 5 following gross signs: 1) unusually dark color, 2)
average daily weight gain of less than 0.1 g/day at 4 months, 3) unusually bright yellow
markings on body, pleopods and antennae, 4} bamboo segments, 5) brittle antennae. The
problem has been found to be unassociated with known pathogens so other potential causes
are being investigated. Lymphoid organs (LO) of growth-retarded P. monodon were
aseptically removed and homogenized in buffer and the supernatant LO extract (LOE)
solution was sterilized by filtration through a 0.45 pm membrane. LOE or carrier buffer
{controls) was injected intramuscularly (0.05 ml) into 1-2 g domesticated P. monodon that
were free from § shrimp pathogenic viruses by PCR and RT-PCR assay. A yellow-head
virus (YHV) stock solution was injected into one group of shrimp as a positive control. At 90
days, mean body weight, survival rate and coefficient of variation (CV) for mean body weight
were determined. The lymphoid organs were prepared and observed by light microscopy
(LM) and transmission electron microscopy (TEM). LOE-injected shrimp showed gross signs
similar to those described above for growth-retarded shrimp in the field and mean body
weight ((BW = 8.1 + 0.7) and survival rate (SR = 53.3 = 11.1%) was significantly lower
(p<0.05) than in the control group (9.8 + 0.2 g and 86.7 * 8.4%, respectively) while CV for
mean body weight was significantly higher (38.8 + 5.4%}) than in the controls (21.7 + 3.9%).
LM examination of LO revealed abnormal cells with fragmented nuclei, cellular vacuolization
and small to very large, magenta, cytoplasmic inclusions in spheroids. TEM of LO revealed
numerous yellow-head-like viral capsids but no mature virions in the cytoplasm. By contrast,
shrimp injected with YHV stock showed nucleocapsids together with mature virions. Other
spheroidal particles ranging from approximately 14 to 45 nm in diameter were also seen in
the TEM sections from both LOE-injected and control shrimp. The role of these particles and
yellow-head-like virus particles in unusual growth-retardation in P. monodon is still
inconclusive.
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DETECTION OF SUPEROXIDE AND NITRIC OXIDE IN KURUMA SHRIMP
Marsupenaeus japonicus HEMOCYTES

Toshiaki Itami*, Tohru Mekata, Minoru Maeda, Terutoyo Yoshida
Department of Biological Production and Environmental Sciences
Faculty of Agriculture, University of Miyazaki, Miyazaki, 889-2192, Japan.
itamit@cc.miyazaki-u.ac.jp

To detect superoxide in shrimp hemocytes, a Cypridina luciferin analog (CLA) that reacts
specifically with singlet oxygen and superoxide was highly sensitive as a chemiluminescence
probe but luminol was not sensitive when measured by a chemituminescence detector. The
use of EDTA and citrate as an anticoagulant for shrimp hemolymph did not affect the CLA-
dependent chemiluminescence (CDC) but cysteine inhibited it. CDC of shrimp hemocytes
was stimulated by phorbol myristate acetate. Shrimp hemocyte CDC was inhibited by
superoxide dismutase and EDTA, but not by DABCO and NaN;: both of which are singlet
oxygen quenchers, CDC of granulocytes, which are the most active phagocytes among
three different types of hemocytes in shrimp, was much higher than that of other hemocyte
types. Shrimp infected with white spot syndrome virus showed a decrease in CDC. From
these results, we concluded that shrimp granulocytes can produce superoxide so that
pathogens ingested by them may be killed by super oxide. Nitric oxide (NO) production from
shrimp hemocytes was detected by fluorometric measurement after co-stimulation with
lipopolysaccharides (LPS) and recombinant human interferon v in vitro. The supermatant of a
hemoocyte culture after stimulation showed an increase in fluorescence intensity, and this
intensity decreased with the addition of Ne-monomethyl-L-arginine (L-NMMA). These results
show that shrimp hemocytes can produce Of and NO and that these free radicals play an
important role in the shrimp defense network.
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SELECTION OF YHV-BINDING PEPTIDES BY PHAGE- DISPLAY AND TESTING FOR
PROTECTION AGAINST YELLOW HEAD VIRUS INFECTION IN BLACK TIGER SHRIMP

Warachin Gangnonngiw*, Chumporn Soowannayan
Department of Biotechnology, Faculty of Science, Mahidol University,
Rama 6 Road, Bangkok 10400, Thailand.

Yellow head virus (YHV) causes a serious disease that can result in high mortality of
penaeid shrimp within 2-3 days after the first appearance of gross signs of disease in rearing
ponds. Current detection systems for YHV are based on molecular and immunological
technigues. The former required sophisticated equipment and well trained lab personnel
while the latter can be adapted for simple pond-side assays appropriate for use by shrimp
farmers. However, current immunological detection methods require continual production of
relatively large, complex proteins using living animals or hybridoma cells. An alternative
possibility is to use the phage display technigue to find short peptides that could bind
strongly with yeliow head virus and replace antibodies in such tests. Once identified, these
peptides could also be tested for efficacy in inhibiting YHV infection, much in the same
manner as reported for egg yolk immunoglobulin (IgY). YHV purified at 4°C was immobilized
on plates and exposed to a pool of phage-generated peptide variants. Unbound phage
variants were washed away while specifically bound variants were eluted. Cyclic repetition of
this process with sequentially generated phage pools resulted in selection of variants with
the strongest binding sequences. Subsequent isolation of Individual clones will be followed
by DNA seguencing and characterization of the bound peptides. Their target viral proteins
will then be identified by Western blot analysis for selection of candidate peptides to be used
in YHV detection and infection inhibition tests.
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Figure 1 Inhibitory effect of L-NMMA on nitric oxide production from shrimp
hemocytes co-stimulated with LPSe and rhIFNy. Bars indicate average
flucrescence intensity (+ SD, n=3) of three shrimp. Asterisks represent
statistically significant differences in fluorescence intensity between groups
with L-NMMA added or not added. **: p<0.01
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STUDY OF MONODON SLOW GROWTH AGENT (MSGA} A PROBABLE NEW SHRIMP
PATHOGEN IN THAILAND

Wattana Panphut*, Siriporn Sriurairatana, Boonsirm Withayachumnarnkui,
Timothy W. Flegel
Center of Excellence for Shrimp Molecular Biology and Biotechnology (Centex Shrimp)
and the Nationa! Center for Genetic Engineering and Biotechnology, 113 Paholyothin
Rd.,Klong 1, Klong Luang, Phtthumthani 12120, Thailand.

In 2002, Thai shrimp production fell about 40 percent {160,000 tons) from 2001 mostly due
to unusual, widespread and unexplained slow growth in the black tiger shrimp (Penaeus
monodon) called monodon slow growth syndrome (MSGS). The phenomenon appeared
quickly and in a wide variety of cultivation systems, suggesting that a new or existing
infectious agent might be the cause. A large scale screening program revealed several
known viral pathogens (MBV, HPFV and IMHNV) and one previously un-described
microsporidian in MSGS ponds, but none were significantly correlated with MSGS. Lymphoid
organ (LO) spheroids of some of the MSGS shrimp showed unusual, large, magenta
cytoplasmic inclusions. Transmission electron microscopy (TEM) of lymphoid organ (LO)
tissues of slow growing shrimp revealed the presence of 5 types of potential viral particles.
The first type was filamentous cytoplasmic particles resembling early replication stages of
yellow head virus {YHV) while the other 4 were spherical cytoplasmic particles of
approximately 14 nm, 22 nm, 3G nm and 45 nm diameter. Particles of 14 nm and 30 nm
were not seen in a previous TEM study of P. monodon LO preparations in Thailand. The 30
nm particles somewhat resembled viral-like particles described by D.V. Lightner in late 2GG2
from the LO of captured P. monodon broodstock from the Andaman Sea. RT-PCR tests for
YHV revealed a unique variant not previously reported from Thailand, but a subsequent field
survey with a specific RT-PCR assay for this variant revealed no significant correlation with
MSGS. At the same time, bacteria-free LO extracts from slow growing shrimp that were
injected into domesticated P. monodon caused severe growth retardation and extreme size
variation in the first two months of cultivation. The experiments suggested that a filterable
agent called MSGA was the cause. Other unusual gross signs in the injected shrimp led to
the following case definition for MSGS: the suspected population must have a coefficient of
variation (CV = standard deviation/mean) of more than 35% by weight and absence of
hepatopancreatic parvovirus (HPV) infection or of other severe HP infections while also
complying to any 3 out of the 5 following gross 1) unusually dark color, 2} average daily
welight gain of less than 0.1 g/day at 4 months, 3) unusually bright yellow markings, 4)
bamboo segments and 5) brittle antennae. Putative viral particles were separated from LO
extracts of MSGS shrimp and subjected to gradient centrifugation and putative viral bands
were subjected to total nucleic acid extraction for randomly primed RT-PCR amplification.
Amplicons are being cloned and screened by hybridization with labeled shrimp DNA and
those that do not hybridize are being sequenced for a GenBank search of pathogens
previously unreported for P. monodon.
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GENOMIC ANALYSIS OF A NEW MICROSPORIDIAN THAT INFECTS THE BLACK
TIGER SHRIMP Penaeus monodon

Somjintana Tourtip*, Somjai Wongtripop, Wattana Panphut, Jittipan Chavadej,
Siriporn Sriurairatana, Boonsirm Withyachumnarnkul
Center of Excellence for Shrimp Molecular Biology and Biotechnology (Centex Shrimp),
Faculty of Science, Mahidol University, Bangkok 10400, Thailand

The Microsporidia are obligate intracellular, spore-forming parasites infecting many types of
animals including insects, birds, fish, crustaceans and mammals. The black tiger shrimp
Penaeus monodon is rarely infected by microsporidia. However, during 2002-2004, several
Thai P. monodon farms reported infections by multiple pathogens, including viruses, bacteria
and a new hepatopancreatic microsporidian. Infected hepatopancreatic cells contained
basophilic microsporidian spores in the cytoplasm, some within membrane-bound
sporophorous vesicles, By transmission electron microscopy (TEM), spores were oval to
pyriform or reniform with average dimensions of 0.8x0.6 um. The spore wall was three-
layered and a single nucleus, sporoplasm, anchoring disc and polar tube were seen. The
polar tube was coiled 3-5 times around the nucleus and the anchoring disc was composed of
alternate electron-dense (2 nm) and electron-lucent (30 nm) layers, Negative stainhing
revealed a profruding polar tube. These ultrastructural features resembled those of the
microsporidian species Perezia nelsoni and Tuzetia weinaei. Microsporidian spores were
freshly isolated from the hepatopancreas by homogenization in sterile water (1 g: 100 ml}
and centrifugation at 590 x g and 4°C for 20 min. The pellet was removed and vortexed with
TN buffer before over layering on a discontinuous sucrose gradient and ultracentrifugation at
100,000 x g for 2 hr. The microsporidian spore band was removed and resuspended in TN
buffer. Specific primers designed from the rRNA gene of Agmasoma penaei (another
microsporidian that infects Penaeus monodon) were used to amplify genomic DNA isolated
from these microsporidian spores. The PCR product was sequenced and shown to be more
related to records for fungi (Ascomycetes} than microsporidians.
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SERCTOCNIN IMMUNOREACTIVITY IN THE CENTRAL NERVOUS SYSTEM AND
OVARIES OF THE BLACK TIGER SHRIMP Penaeus monodon

Kanokpan Wongprasert*, Somluk Asuvapongpatana, Boonsirm Withyachamnarnkul
Department of Anatomy, Center of Excellence for Shrimp Molecular Biology and
Biotechnology (Centex Shrimp), Faculty of Science, Mahidol University, Rama VI Rd,
Bangkok 10400, Thailand.

Serotonin  (5-hydroxytryptamine, 5HT) is involved In modulation of behavior and
physiological functions of both vertebrates and invertebrates. It has been reporied that 5SHT
can induce ovarian maturation and spawning in certain shrimp species, but such studies
have not yet extended to the black tiger shrimp Penaeus monodon. To explore the role of
5HT in P. monodon, we used immunochistochemical methods to localize 5HT-
immunoreactive cells in the central nervous system and in the ovaries of P. monodon
broodstock. It was found that 5HT-positive reactions occurred in cell bodies of the brain and
thoracic ganglia, as well as in the ventral nerve cord and nerve fibers surrounding the
 ganglia. A positive reaction was also found in the ovaries within follicular cells at the pre-
vitellogenic stage (stage |, I}, but not in oogonia or on the cell membrane of mature oocytes
(stage IV). It is therefore possible that 5HT released from the thoracic ganglia might act
directly on the ovaries of P. monodon.
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DEVELOPMENT OF POLYCLONAL ANTIBODIES TO POLYHEDRIN OF Monodon
baculovirus (MBV) USING A SYNTHETIC POLYPEPTIDE

Attaphon Satidkanitkul*, Paisarn Sithigorngul, Wiwat Sang-oum,
Sombat Rukpratanporn, Siriporn Sriurairatana, Boonsirm Withayachumnankul,
Timothy W. Flegel
Department of Biotechnology, Faculty of Science,

Mahidol University, Rama € Road, Bangkok 10400, Thailand.

Monodon bacuiovirus is a typical nuclear polyhedrosis virus (NPV) that produces polygonal
polyhedrin protein particles in the nuclei of hepatopancreatic tubute epithelial cells in the
black tiger shrimp Penaeus monodon, These protein particles contain embedded MBV
virions and are believed to aid in virion protection and dispersal. Polyhedrin protein of
Monodon bactiovirus (MBV) was isolated from MBV-infected post larvae (PL) of Penaeus
monodon a combination of homoginization by hydroforce and by differential centrifugation.
After ultracentrifugation, a band at 50% Urografin was examined by negative staining
transmission electron microscopy and shown to contain particles of 22-23 nm diameters that
resembled polyhedrin protein subunits previousty described. Since these particles also
resembled parvovirus virions, the fraction was extracted for DNA and confirmed to be
negative for hepatopancreatic parvovirus (HPV) and infectious hypodermal and
hematopoeitic necrosis virus (IHHNV) by polymerase chain reaction assay. Further analysis
of this fraction by SDS-PAGE yielded a single major protein band at 58 kDa, corresponding
to the molecular weight of MBV polyhedrin as previcusly reported. The first 25 amino-acid
residues at the N-terminus of the isolated protein band were sequenced and a peptide
(25PmPV) was synthesized using that sequence. The synthetic peptide was conjugated to
bovine serum albumin and used as antigen for antiserum production in mice. By means of
immunohistochemistry, the mouse anti-25PmPV antiserum showed strong immunoreactivity
to occlusion bodies of MBVY in tissue sections of infected PL but not to inclusions of HPV,
another common viral pathogen of the hepatopancreas. Nor did it react with infranuclaear
inclusions of white spot syndrome virus in gill tissue sections. These evidences confirm that
the isolated protein and sequence of the peptide are from polyhedrin protein of MBV. These
results lay the foundation for further work in preparing monoclonal antibodies specific fo
MBV poiyhedrin.
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CUTBREAKS OF TAURA SYNDROME VIRUS (TSV) WITH EXOTIC Penaeus vannamei
CULTIVATED IN THAILAND

Linda Nielsen*, Wiwat Sang-oum, Timothy W. Fiege!
Centex Shrimp, Chalermprakiat Building, Faculty of Science,
Mahidol University, Rama 6 Road, Bangkok 10400, Thailand.

The cultivation of exotic Penaetis vannamei in Thailand began on a very limited scale in the
late 1990’s, but a Thai government ban on the cultivation of Penaeus monodon in fresh
water areas in 2000 led many shrimp farmers there to shift to cultivation of P. vannamei.
High growth rates and high yields from imported specific pathogen free (SPF) stocks and
dissatisfaction with widespread slow growth in cultivated P. monodon in 2001 and 2002 led
to even wider adoption of P. vannamei as an alternative. Alarmed by the possibility of TSV
introduction, the Thai Department of Fisheries required that imported stocks of P. vannamei
be certified free of TSV by RT-PCR testing. During the interval, over 150,000 broodstock
shrimp were imporied, 67% from China and Taiwan. In spite of the safeguards, TSV
outbreaks occurred and were confirmed by RT-PCR in early 2003. This resulted in a
governmental ban on all shrimp broodstock imports from February 2003, but TSV outbreaks
have continued, possibly due to the illegal importation of stocks. Examination of the viral
coat protein gene VP1 amplified by PCR from several isolates of TSV associated with 10
shrimp disease outbreaks in Thailand revealed that the Thai isolates form a clade distinct
from TSV isolates from the Americas. An additional 6 TSV isolates from China formed a
clade intermediate between the American and Thai clades, suggesting that TSV arrived in
Thailand via China or Taiwan rather than directly from the Americas.
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IMMUNOLOCALIZATION OF THE PROSTAGLANDIN F2 ALPHA RECEPTOR IN THE -
OVARY OF Penaeus monodon BROODSTOCK

Pisit Poltana*, Kanokpan Wongprasert, Somluk Asuvapongpatana, Gun Anantasomboon,
Wisa Namwong, Boonsirm Withyachumnarnkul
Center of Excellence for Shrimp Molecular Biology and Biotechnology (Centex Shrimp),
Faculty of Science, Mahidol University, Rama VI Rd. Bangkok 10400, Thailand.

Prostaglandin F2 alpha (PGF2a) is considered an important mediator of reproductive
physiological processes in several invertebrates, including in the black tiger shrimp Penaeus
monodon. The hormone stimulates ovarian maturation and spawning in P. monodon and
binds to a specific PGF2a (FP) receptor. In this siudy we used a specific antibody against
FP receptor to localize the receptors in various developmental stages of the ovary of P.
monodon broodstock by using the immunoperoxidase technigue. The result revealed that FP
receptor immunoreactivity was localized on both the cell membrane and the nuclear
membrane of cocytes in the pre-vitellogenic stage of ovarian development. In the vitellogenic
stage, the activity was localized on the cell membrane and also on cortical rods of cocytes.
On-going activities are focused on how PGF2a influences ovarian maturation and spawning,
including molecular events linking the binding of its receptors to the oocyte maturation
process.
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DOMESTICATION OF SLENDER BETTA Betta bellica AND ITS POTENTIAL FOR
COMMERCIALISATION

Mohamad Zaini Suleiman*, Saadon Kasmon
Freshwater Fisheries Research Centre
Batu Berendam 75350
Melaka
zainisuleiman@yahoo.com

Betta belffica is one of the black water ornamental fish species in the group of Anabantidae.
Studies of Betfa belflica breeding in captivity and its potential for aquarium industry were
initiated in 1994, The fish has a bright future for the aquarium fish industry but is facing
extinction owing to the over exploitation of wild stocks and uncontrolled land development for
agriculture, especially in peat soil areas. Endemic to swampy peat soil areas, the species
thrives in tannin-stained water with pH around 4.5 - 6.5 especially in the southern part of the
Malaysian Peninsula. The species is known to be very difficult for captive breeding but is
peaceful among members of its own species in a community tank.

The objectives of the current study were to domesticate wild caught 8. belflica specimens
and to formulate a captive breeding method for mass production of fry, Samples of the fish
were acquired from fish collectors in Ayer Hitam, Johore. Wild samples were domesticated in
glass aquaria for conditioning. During the domestication process, specimens were fed with
live feeds such as bloodworm, moina and tubifex worm. The fish attained maturity and were
sUitable for spawning after 2 months in captivity.

A bubble-nest builder, spawning tock place in aquarium filled with water acidified to pH
about 5.5 - 6.5 with sphagnum peat moss. The fish spawned underneath the bubble-nest
producing cream-coloured fertilised eggs in the nest. Females about 10 cm in length can
produce about 200 - 250 eggs. At a temperature about 27°C the eggs hatched between 24 -
30 hours. The yolk sac stage was about 3 - 4 days. The fry were free-swimming by the fourth
day. The percentage of hatching ranged from 60 - 70%. First feeding with fine live food, such
as Arfemia or infusoria, was carried out on the fourth day, followed by larger live food such
as Moina sp for another week. Within 1 month, the fry attained a size of about 1.0 - 1.5 cm.
The fry can be marketed after 4 months’ culture in 90 x 45 x 45 cm aquarium tank at about
6.0 — 7.0 cm length.
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POPULATION GENETIC RESEARCH ON ORNAMENTAL FISH AT UNIVERSITY OF
MALAYA

Tang Pek Yee®, Bibi Elizabeth Koshy, Janethi Sivananthan, Selvaraj Oyyan Pillay, Sekaran
Muniandy
Institute of Postgraduate Studies and Research, University of Malaya, 50603 Kuala Lumpur,
Malaysia
tpekyee@yahoo.com

In 1989, the Institute of Postgraduate Studies and Research (IPSR), University of Malaya
started an ornamental fish genetic project involving the Asian arowana (Scleropages
formosus) angel fish (Pferophyllurm scalare) and kol (Japanese carp) to identify the genetic
characterization of these ornamental fish. In addition, a population genetic programme was
carried out to monitor the genetic variability of the ornamental fish. In this report, the focus is
given to the genetic variability study of arowana and angel fish which have been completed.

Five strains of arowana, namely green, red-tail Malaysian gold, yellow-tail Malaysian gold
Indonesian gold and red arowana were screened using twenty-nine microsatellite loci. On
the other hand, four strains of angel fish (silver, light marble, gold marble and koi) were
evaluated using twenty-three isozyme loci,

The number of alieles in every strain of arowana was low. Five strains of arowana showed
different degree of polymorphism. The red-tail Malaysian gold arowana showed the highest
allele number while the green had low number of alleles. There were significant deviations
from Hardy-Weinberg equilibrium in every strain of arowana and high level of Fi5, The
Malaysian yellow-tail gold arowana experienced the highest degree of deviation from Hardy-
Weinberg equilibrium while the Indonesian gold arowana showed the lowest degree.

The number of alleles in the angle fish was lower than the arowana. The highest number of
alleles was found in the silver strain while the gold marble strain showed the lowest number
of alleles. There was significant deviation from Hardy-Weinberg equilibrium in all the strains
with highly significant F s values.

Estimates of genetic variability and coefficient of inbreeding showed that captive breeding
programme has caused departure from the Hardy-Weinberg equilibrium. Improvement of
the genetic management by means of monitoring the genetic variability estimating precise
effective population size can be the solution to minimize genetic impacts of inbreeding to
these ornamental fish.
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THE AGGRESSIVENESS STUDY OF FIGHTING FISH BETTA UNIMACULATA AND
BETTA PUGNAX

Jantzen Chai*, Aileen Shau-Hwai Tan, Khay Huat Khoo, Zulfigar Yasin
School of Biological Sciences
Universiti Sains Malaysia.
11800 Penang, Malaysia
mgcjantzen@hoimail.com

The behavior of the fighting fish Betta unimaculata from Balung River in Sabah and Betta
pugnax from Titi Teras River in Penang are being studied. B.unimacufata can only be found
on Barneo Island, while B.pugnax is only found in Peninsula Malaysia. Comparative studies
on the aggressive behavior have been conducted between the male and female of
B.unimacufata and B.pugnax. B.unimaculata and B.pugnax were obtained from the river by
using scoop net and packed in plastic bags. In the |aboratory, both species were Kept in
different aquarium. In the first experiment, each species was given a mirror and their
response towards their own mirror image was recorded. In the second experiment, two
different species or sexes were put in the same aquarium, which was separated by a
transparent film. The duration of each of the fish showing aggressiveness was recorded. The
experiments were conducted before and after feeding.

It is found that the B.unimaculata was more aggressive than B.pugnax. In addition,
B.unimacufata males are more aggressive than the females. Similar response was shown by
the male B.pugnax, which was more aggressive than the female B.pugnax. Males of
B.unimaculata and B.pugnax took shorter time to attack food compared to the females of
both species. B.unimaculata males took longer time to complete feeding compared to the

females. While, B.pugnax males took shorter time to complete feeding compared to the
females.

Table 1 Comparison between male Beffa unimacufata and female Betta unimacufata with
male Befta pugnax and female Betta pugnax.

Time
Parameter Betta unimaculata Betta pugnax
Male Female Male Female
Show 13.35+4.2s 44.3s +9.9s 12.7s £ 10.0s 12.0s £ 7.3s
aggressiveness
before feeding
Show 1min 8.0s £ 30.0s £ 8.0s 14.5s + 6.5s 2258 £ 9.58
aggressiveness 13.5s
after feeding
Attack food 1.5+ 0.5s 3.5s £ 1.5s 1.5s £ 0.5s 3.5s5 + 1.5s
Stop eating 8min 50.0s £ 4min 32.0s x 2min 8.0s 4min 218+ 41.0s

1min 8.Cs 37.0s 27.0s
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CAPTIVE BREEDING PERFORMANCE OF CLOWNFISH Amphiprion ocellaris IN
MALAYSIA

H. J. Liew*, M. A. Ambak, A. B. Abol-Munafi, T. S. Chuah
Institute of Tropical Aguaculture (AKUATROP)
Kolej Universiti Sains dan Teknologi Malaysia (KUSTEM)
Terengganu, Malaysia.
honjung80@yahoo.com

Production of organisms for the aquarium hobbyist trade is a rapidly growing sector of the
aquaculture industry and it will become more important as restrictions are placed on
collecting wild population with direct negative repercussions especiaily on coral reefs and
wild ecosystems. Clownfish, Amphiprion ocellaris is considered one of the most popular
marine ornamental fish in the world. Most of the markets production is wild caught
population. :

The present study illustrates the first successfully study on breeding and rearing of a small
Pomacentridae, Amphiprion ocellaris in Malaysia in captivity. Broodstock were collected at
selected sites of Bidong Island, Terengganu. Fish were kept in 3.0x1.5%1.0 m concrete tank
connected to enclosed water recirculation system for 4 to 8 weeks to acclimated captive
condition. After acclimated period, 15 pairs mature broodstock were selected based on
morphological maturation criteria at ratio 1:1 and distributed randomly into 2 feet breeding
tanks equipped with flow-through recirculation filter system. Water quality in breeding tanks
were maintained at temperature ranged from 26°C — 28°C, salinity at 28 — 30 ppt, pH at 8.0 -
8.2 and dissolved oxygen between 6.0 — 8.0 mg/L, respectively. Two substrates were
provided into each spawning tank where included natural coral rock and PVC pipe cut into
15 cm. '

Spawning pairs were selected after 4-8 weeks acclimation in hatchery condition. A spawning
pair will clean out a selected site and cleaning process will take 1 to 2 hours before actual
spawning. Total number of 15 pairs broodstock were selected for breeding study, 11 pair
were successful form, 8 pairs were successful spawning with 53.33%, while 3 pairs were
eggs eaten consisted of 20%. The less were un-spawning consisting of 4 pairs in 26.67%.

Spawning usually take place during the afternoon from 1400 to 1900 hours with about 100-
800 numbers of eggs for each pair. The eggs are demersal and elongate ovoidal in shape,
incubation period take time about 6-7 days and hatching took over a total time of 12 - 24
hours. Newly hatched larvae were able to swim and positive phototatic in size of 3.8 — 4.2
mm with mouth size 0.4 mm, which is able to fed on copepods and Arfemia nauplii. Average
hatching rate were 95.97%, survival rate were recorded at 67.67%, respectively. Newly
hatched larvae should be fed immediately with rotifer on day 1 and 2.
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OUTBREAK OF KOl HERPESVIRUS INFECTION IN JAPAN

Takafumi lto*, Jun Kurita, Satoshi Miwa, Kei Yuasa, Ronald P. Hedrick,
Marc Engelsma, Olga Haenen, Hsin-Yiu Chou, Ming-Chen Tung,
Agus Sunarto, Motohiko Sano, Takaji lida
National Research Institute of Aquaculture, Fisheries Research Agency
Tamaki, Mie 519-0423, Japan
takafumi@fra.affrc.go.jp

Mortality among common carp {Cyprinus carpio) for food reared in net pens in Kasumigaura,
the second largest Jake in Japan, in Ibaraki Prefecture, has rapidly increased since early
October 2003. An examination of moribund fish in late October by the National Research
Institute of Aquaculture (NRIA) demonstrated the presence of KHV by PCR methods of Gilad
ef al. (2002) and Gray ef af. (2002). The apparent changes in the affected fish were similar
to those reported by Hedrick ef al. (2000), such as excess mucus secretion on the body
surface, sunken eyes, discoloration and clubbing of the gill filaments.

Subsequently, the disease spread rapidly to 23 prefectures by the end of 2003. No outbreak
of the disease was observed during the winter period. However, as the water temperature
increased in the spring of 2004, KHV infection reappeared in the area where the disease had
been recorded previously and in new places, causing massive mortality of both cultured and
wild carp. By the end of June 2004, KHV infection was reported in 33 prefectures in Japan.
Tao date the disease has not been observed in farms of omamental carp (Koi).

KHV has been isolated from the gill or kidney of affected fish in seven independent cases
using the KF-1 or CCB cell line. There is no known epidemiclogical relatianship amaong
these cases. These virus isolates were virulent to common carp in experimental infections
by intraperitoneal injection and bath exposures. Nuclectide sequences of the three regions
(KHV9/5 primer set amplicon; 37 cases, Sphl-5 primer set amplicon; 12 cases and thymidine
kinase; 24 cases) of KHV DNA detected in Japan were identical, and those in Indonesia and
Taiwan were also the same as the isolates from Japan. The KHV isolates from Japan
differed from KHV from Israel and the Netherlands in nucleotides in three regions.
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165 rRNA SEQUENGCE ANALYSIS OF Edwardsiella tarda STRAINS

Takashi Kamaishi, Tomomasa Matsuyama, Norihisa Oseko and Takaji lida
Aguatic Animal Health Division
National Research Institute of Aquaculture, Fisheries Research Agency
422-1 Najatsuhamaura, Nanse, Watarai
Mie, 516-0913 Japan.
kamaishi@fra. affrc.go.jp

The primers were designed for rapid identification of Edwardsiella tarda by PCR from the
analysis of 165 rRNA sequences of various strains. Seven cultured strains of E. farda were
used in this study. Six of these strains are pathogenic for the fishes; E22 (eel. Anguilla
japonica), E381 (tilapia: Tilapia nilotica), NB8030 (red sea bream: Pagrus major), NE8003
(Japanese flounder. Paralichthys olivaceus), TC165 (ayu: Plecoglossus altivelfis altivelis) and
TC222 (gizzard shad: Clupanodon punctatus). Another strain of SU138 (eel) is low-
pathogenicity against the fish. The DNA was extracted from these strains and 165 rRNA
were amplified by PCR using universal primers and sequenced.

Phylogenetic relationship was inferred among determined sequences of seven strains and
other Edwardsiella species on the database. The 165 rRNA phylogeny showed two clusters.
One cluster was formed by SU138 strain of E. farda, E. hoshinae, and E. farda strains that
are isolated from land animals. Another cluster was composed by E. ictaluri and the other £,
farda strains determined their 16Sr RNA seguences. Members of the former cluster were
thought to be of low or non-pathogenicity to the fishes. On the other hand, the latter cluster
group consisted of pathogenic strains in Edwasiella species.

The primers were designed for the specific regions in 163 rRNA gene to distinguish between
these clusters. The results of PCR using these primers, E. farda was able to be recognized
specifically, and also cluster specific amplification was observed on E. farda strains
corresponding to their belonging cluster group, respectively. The primers could use for
detection of E farda, and it seemed to be able to infer of its pathogenicity.
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ENHANCED ONE-STEP POLYMERASE CHAIN REACTION FOR DETECTION OF KOI
HERPESVIRUS

Najiah Musa*, Lee Kok Leong, Agus Sunarto
Department of Fisheries and Aquaculture
Faculty of Agrotechnology and Food Science
Kolej Universiti Sains dan Teknologi Malaysia (KUSTEM}
21030 Mengabang Telipot
Terengganu, Malaysia.
najiah@kustem. edu.my

Koi herpesvirus (KHV) has been causing massive mortalities in koi Cyprinus carpio koi and
common carp Cyprinus carpio carpio in Israel since 1998. The disease was later reported in
the USA and Europe. The first suspected outbreak in Asia was reported in Indonesia in
2002. Gilad et al. (2002) has reported the detections of KHV by one-step polymerase chain
reaction (PCR). The present study attempted to enhance the sensitivity of the one-step PCR
assay reported by Gilad ef al. (2002) by re-optimizing the concentrations. of reaction
components and thermal cycling profile, using 10-fold serial dilutions of DNA fragment clone
of KHV isolate from Indonesia as templates.

The re-optimized assay amplified the 484-bp target amplicon from 10™ to 107 dilutions (Fig.
2, lanes 3 to 9), indicating 100,000-fold increment of assay sensitivity compared to the
original assay that only showed positive reactions in 10™ to 107 dilutions (Fig. 1, fanes 3 to
4),
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Fig. 1. PCR sensitivity profile before re-
optimization. Lane 1. 100-bp DNA ladder.
Lane 2: negative control. Lanes 3 to 6: 107
to 10 dilutions of DNA templates. Positive
reactions were only obtained from 10 and
1072 dilutions

Fig. 2. PCR sensitivity profile after re-optimization.
Lane 1. 100-bp DNA ladder. Lane 2! negative
control. Lanes 3 to 10: 107 to 10 dilutions of DNA
templates. Positive reactions were obtained from 10™
to 107 dilutions, indicating 100,000-fold increment of
assay sensitivity compared to the original assay.
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BACTERIAL FLORA OF KOI Cyprinus carpio koi AND THE ASSOCIATED
ANTIBIOGRAM

Najiah Musa*, Lee Kok Leong, Yee Hoong Yip
Department of Fisheries and Aquaculture
Faculty of Agrotechnology and Food Science
Kolej Universiti Sains dan Teknologi Malaysia (KUSTEM)
21030 Mengabang Telipot
Terengganu, Malaysia.
najiah@kustem.edu.my

Koi Cyprinus carpio koi is currently one of the most popular ornamental fish in the world. Koi
of many varieties are currently bred in captivity in fish farms in the states of Selangor, Perak,
Pahang, Penang and Johore in Malaysia for the export and local markets. Koi farmers and
fish retailers commonly apply various types of antimicrobials to koi for prophylaxis for
controlling bacterial diseases. The present survey was undertaken to study the bacterial flora
of koi and their antibiograms. Bacteria were isolated using selective (TCBS, GSP, DHL,
MacConkey, Levine EMB, Baird-Parker and Brolacin) and non-selective (TSA) agars.
Identifications were done using conventional methods in combination with BBL Crystal™ Kit.
Bacterial isolates were tested using disc diffusion test for susceptibility to novobiocin 5ug,
sulfamethoxazole 25ug, ofloxacin 5pg, chloramphenicol 30pg, cefotaxine 3pg, nalidixic acid
30pg, doxycycline 30pg, furazolidone 15pg and amoxyecillin 30pg.

The bacterial flora of koi was comprised mainly of Aeromonas hydrophila, which is
commonly associated with ulcers and hemorrhagic septicemia in koi. Other bacteria isolated
were Vibrio choferae, Enterobacter sakazakii, Flavobacterium odoratum, Flavimonas
oryzihabitans, Enterobacter cloacae and Escherichia cofi. In general, all isolates were
susceptible to the antimicrobials tested except for novobiocin and sulfamethoxazole. This
suggested the effectiveness of the antimicrobials for chemotherapy of the associated
bacterial diseases.

412



POSTER: ENHANCING THE ORNAMENTAL FISH INDUSTRY

POTENTIAL FRESH WATER ORNAMENTAL FISHES AND THEIR ABUNDANGE IN THE
MUVATTUPUZHA RIVER, KERALA, INDIA

K.S.Jameela Beevi, A.Ramachandran*®
School of Industrial Fisheries,
Cochin University of Science and Technology,
Cochin-682016.
ram-alappat@eth.net / rahul_rama@hotmail.com

Fresh water fish fauna of India is diverse and varied. More than 200 species of fresh water
fishes having high prospects in the omamental fish trade have been reported recently from
Kerala. The lucrative omamental fish trade has been utilising numerous wild species in the
developing countries. Though resources in India are diverse and rich, contribution to the
domestic and international ornamental fish trade is very meager. The trade of ornamental
fishes in inland market is met with farm bred exotic species and not with indigenous species.
Even if these fishes are not collected from the water bodies, many of them will face natural
mortality during the summer season with the drying of rivers and streams. Collection of fish
from the wild needs information on its resource status in tetms of its abundance and
sustainability. Studies on the fish fauna, their abundance and distribution in the different
water bodies help to group them based on IUCN categorisation. A sustainable exploitation
from the wild is possible only after a thorough knowledge of the biology also.

The present paper is an attempt to identify the fishes in the Muvattupuzha River, in
Ernakulam district, Kerala, India, that are suitable for aquarium trade. Observations on fish
fauna of the river for a period of two years showed the presence of 61 species, including a
new species. There are some key species that can be recommended for ornamental fish
marketing. Fishes like Puntius filamentosus, P. mahecofa, F. vitatus, Danio malabaricus,
Horadandia attukorali, Parfuciosoma daniconius, A.plocheilus blocki, A. panchax, A. lineatus,
Etroplus suratensis, E. maculates, Macropodus cupanusdayi and Tetraodon travancoricus
were found abundant in the study. They can be caught from the wild for ornamental fish
trade, considering their conservational aspects. There were common forms like P.
amphibius, Lepidocephalus thermalis, Horabagrus brachysoma , Anabas festudineus,
Channa orientalis, C. striatus and Glossogobius giuris. Most of these species can be
judiciously harvested. Artificial culture and breeding technigues need to be developed for
the rare forms like P. fasciatus, Gonoprokfopterus curmuca, Barilius bakeri, Chela
dadiburjori, Chela fasciata and Parambassis dayi, that have a high demand in the
ornamental fish trade. The very rare forms like Esomus malabaricus , Walfago attu and
Hetropneustus fossifis may be given protection in the wild. The present study helps to
promote ornamental fish trade and its scope in generating income and employment
opportunities.
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CONSUMER PREFERENCE AND ATTITUDE TO THE ORNAMENTAL FISH MARKETING
IN KERALA, INDIA

Mini Sekharan.N, A.Ramachandran#
School of Industrial Fisheries, Cochin University of Science & Technology
Kochi-16, India
ram-alappat@eth.net / rahul_rama@hotmail.com

The state of Kerala in India offers wide scope for ornamental fish marketing. The ornamental
fish industry of Kerala is segmented into the domestic and export market. The domestic
industry depends mainly on exotic fishes- Goldfish, Guppy, Molly, Platy, Sword tail, Oscar,
Tetra, Koi carps and so on as people in the state prefer exotic fresh water fishes rather than
the indigenous freshwater or marine fishes for their home aquaria.

Experimental market approach assumes that the products i.e., here ornamental fish is a
composite of atributes at different levels. Hence, rather than a general demand study, the
survey aimed at an understanding of consumer attitude and preferences which will enable
innovative ventures into this potential market and enhance the industry in a great way.
Consumer survey using pre-tested questionnaire was carried out to find the benefits the
respondents perceived to obtain from aquarium fish keeping, type of fishes kept in home
aquaria, source which ignited the idea of a home aquaria, their most preferred ornamental
fishes (from among the common 15 fishes displayed in the retail shops), the frequency of
aquarium shop visit, product attributes they considered to be important from the different
levels of the attributes like colour, size, price, variety, compatibility, ease of maintenance and
other influences. Product attributes preferred by respondents were found using Likert Scales
and statistically analysed. Preferences are also analysed with reference to the demographic
determinants - age, sex, income, educational level, family size and pattern and experience in
the hobby. Ninety nine per cent of the respondents preferred keeping freshwater aguaria
rather than marine. Ranking scales for fishes preferred and further conjoint analysis
indicated the increasing demand for exotic fishes like Arowana, Flower horn, Discus, Red
parrot among the upper elite class of the domestic industry though Gold fishes, Gourami,
Angel, Guppy, Molly are all class favourites. Big sized fishes are now considered to be
elegant in aquaria. People preferred purchasing entirely different variety fishes during each
purchase and that calls for penetration of new exotic fishes into the market. The study
reveals that unlike earlier days now the benefit perceived from keeping aguarium s
beautification of house interior with a lively decorative object and as a status symbol rather
than for mere hobby purpose. Colour and compatibility are the most preferred attributes but
they varied with the demographic determinants. Nuclear family set up and increase in
disposable income is attributed to be reasons for the increase in the hobby .The innovative
strategies of conducting aquarium shows since 1998 by the Government (the official
Government statistics report 163 aquarium shops in various districts of Kerala which has
increased to 250 after the aquarium shows), marketing strategies of the entrepreneurs in
marketing some fishes as Fenghshui fishes (Arowana, 8 Gold fish & 1 Black moor
combination) that bring in prosperity, promotion of indigenous fish Puntius denisonii as Miss
Kerala and added facilities of service marketing offered have triggered the aguarium Keeping
trend in the state.
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CULTURE OF Spirulina platensis FOR TOTAL CAROTENOIDS PRODUCTION BY USE
OF UREA AS NITROGEN SOURCE

Suphada Kiriratnikom®, Pornchai Anuchart, Sirilak Ruensirikul
and Wutiporn Phromkunthong
Depariment of Biology
Faculty of Sciences
Taksin University,
Songkhla 90000, Thailand.
suphada@tsu.ac.th

Spirufina is one type of alga which contains high levels of carotenoids, especially B-carotene
and zeaxanthin; which are particularly important for aquatic animal health, pigmentation and
stress resistance. However, the mass production of Spirifina is limited by the conventional
batch-cultivation system and total carotencids content is relatively low when nitrate is used
as nitrogen source. Hence, these studies were underiaken to determine the efficiency of
urea nitrogen source con total carotenoids content, and use of fed-batch system for improved
cell mass production.

In the first trial, 5 concentrations of urea (0.125 — 2.0 g/l) were used as nitrogen scurce for
batch-cultivation of Spirufina pfatensis in 15 | cylindrical glass aquaria under natural light
conditions for 11-days. The maximum cell mass was found in 0.125-0.25 g urea/l and the
lowest growth of the algae was found in 2.0 g urea /. In conftrast, the highest total
carotenoids content was observed in the harvested cells from 2.0 g urea /1.

In the second trial, fed-batch cultivation system was used to increase the mass production of
S platensis with the medium containing 2.0 g urea/l. Four continuous medium-feed rates (5-
20 ml/hr) were studied for growth and total carotenoids production of Spirufina. Dried cell
mass of algae was increased to 1020.30 mg/l with the feed rate of & ml/hr, and the lowest
cell mass productions were observed in the systems with the feed rates of 15-20 ml/hr. Total
carotenoids content was highest in the feed system of & ml/hr within 11 days. From the
results of these studies, it was found that cell mass production and total carctenoids content
in algal cells was 3.96 and 3.09 times higher than the batch culture system. It was concluded
that the fed-batch culture with low-cost nitrogen source is practical for industrial scale
Spirufina production,
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EFFECT OF VARYING DIETARY PROTEIN CONTENT OF BROODSTOCK DIETS ON
REPRODUCTIVE PERFORMANCE AND EGG CHEMICAL COMPOSITION OF
FLOWERHORN Cichlasoma sp.

Jacqueline S.L Liew *, Wing-Keong Ng
Fish Nutrition Laboratory,
School of Biological Sciences,
Universiti Sains Malaysia,
11800 Penang, Malaysia.
wkng@usm.my

The Malaysian Rajah Cichlid is locally known as the Flowerhorn fish. The Flowerhom is an
incredibly beautiful ornamental fish, with a pronounced hump on its forehead and striking
floral body patterns. This beautiful hybrid is thought to be the end product of cross breeding
between various species of Cichlasoma sp.. Hence, the Flowerhorn lacks a classified
scientific name. There is little known about the nutritional requirements of Flowerhom. The
current study was designed to investigate the effects of dietary protein level on various
reproductive aspects of Flowerhorn utilizing semi-purified diets.

Reproductive performance of the Malaysian Rajah Cichlid bloodstocks reared on 6
isoenergetic, semi-purified diets of 30, 35, 40, 45, 50 or 55 % crude protein (CP)
respectively, for 3 months in relation to spawning periodicity and fecundity was investigated.
Egg protein and lipid Concentrations were also determined to identify measures of egg
guality. Mean number of days elapsed per spawn in females fed 55% CP diets was 16 days
compared to 38 days in females fed 30% CP diets. Fecundity increased sngnlﬂcantly
{P<0.05) with increasing dietary CP content. The lowest fecundity was 1721 eggs clutch™ in
fish fed 30% CP and the highest fecundity was 6223 eqgs clutch™ in fish fed 55% CP.
Regression analysis revealed strong and significant relationships beiween mean fecundity
and final fish weight, however, relationships between varying dietary CP content and various
indices of egg size (mean egg diameter and mean egg volume) were weaker.

Egg protein concentration increased with increasing dletary CP content. Mean egg protein
concentration in fish fed 30% CP (0.46 + O 05 mg eag™} was significantly lower {P<0.05)
than ﬁsh fed 55% CP (0.80 + 0.07 mg egg™). Lipid and moisture content ranged 0.50-0.68
mg egg” and 56.3-69.2 % respectwely, and there were no significant difference (P>0.05)
among the different dietary regime. Fish fed diets with the highest CP concentration had the
highest percentage of total’ polyunsaturated fatty acids (PUFA). The percentage of
eicosapentaenoic acid (20:5n-3) was significantly higher (P<0.05) in fish fed 55% CP,
whereas the 30% dietary treatment displayed significantly higher (P<0.05) percentage of
paimitic acid (16:0) and palmitoleic acid (16:1n7).
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SEASONAL VARIATION IN GROWTH OF Gracilaria edulis IN EARTHEN PONDS,
CHONBURI PROVINCE, EASTERN THAILAND

Marinee Khamkeaw', Anong Chirapart
Department of Fishery Biology, Faculty of Fisheries, Kasetsart University
Chatuchak, Bangkok 10900, Thailand.
mkhamkeaw@yahoo.com

Field observations on the growth rate of Gracilaria edulis (Gmelin) Silva were conducted
from August 2003 to August 2004, at Ang-Sila district of Chonburi Province. Growth of G
edulis was set up at seven stations. Thalli were grown in a plastic cage of 30x40 cm?,
three replicates. Higher growth rates were observed in the rainy season to cool- dry season
{August 2003-Febuary 2004). Maximum growth rate obtained was 9.310.7 %day" in August
2003. Plant growth declined during hot-dry season (March-May 2004) and decreased to a
minimum value of —8.2+3.5 %day in April 2004, with temperature of 30-33 °C and salinity of
25-34 psu. The seasonal variations in temperature and salinity had effect on growth of G.
edulis. In addition the characteristics of habitat and water current may affect the seaweed
growth rates at each station.
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SULFATED POLYSACCHARIDES FROM Caulerpa lentillifera OF THAILAND

Anong Chirapart
Department of Fishery Biology, Faculty of Fisheries,
Kasetsart University, Bangkok 10900 Thailand.
ffisanc@nontri.ku.ac.th

The Caulerpa is a common species in Thailand. A total of twelve species of this taxon has
been reportedly found in several parts of the country, along both the coast of the Andaman
Sea and the Gulf of Thailand (Lewmanomont and Ogawa, 1995). The Cauferpa species is
exploited commercially harvested only from naturally occurring populations. Currently,
Caulerpa lentillifera is used as a biofilter for effluent pond aquaculture, i.e. as an efficient
recover of large amounts of dissolved inorganic nitrogen from effluent.

Cauferpa species is known to produce anesthetic toxins such as caulerpin and caulerpicin,
which are destroyed upon boiling. The green alga has been found to contain sulfated
heteropolysaccharides whose chemical properties resemble fucoidan (Nisizawa, 2002). It is
only in recent times that studies have been carried out to determine the characteristics of
these compounds. Most water-soluble sulfated polysaccharides of the algae shows
anticoagulant activities and some activities were mostly higher than heparin (Nisizawa,
2002). A B-D-glucan has been reported in Cauferpa simpliciuscula (Hawthorne et al. 1979).
A water-soluble mixture of polysaccharides extracted from C. fififormis, is fractionated into an
amylopectin type glucan, and sulfated polysaccharide containing galactose, mannose, and
xylose. Isolated sulfated polysaccharides from Caulerpa lentiflifera gathered from
Phetchaburi Aquaculture Station, was analysed for the polysaccharide components by TLC.
The isolated polysaccharides yielded 0.48 % dw/fw. and contained carbohydrate ca 26.67%.
The C. lentillifera consisted mainly of galactose and glucose, but no rhamnose and
mannose. A similar result was also reported for the acid-extracted polysaccharide from
Caulerpa faxifolia (Prasada and Venkata, 1986). In addition, the hydrolyzed polysaccharides
of C. lentillifera showed a fraction of glucan similar to a report of C. faxifolia from India
{Prasada and Venkata, 1986). A preliminary test for physioclogical activity of the sulfated
polysaccharides showed non-antibacterial and non-anti yveast substance but this is
inconclusive since crude polysaccharides samples were used in the analysis. To date no
sulfated heteropolysaccharides from the Thai Caulerpa species have been investigated
chemically.
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ON THE Gracilaria coronopifolia J. AGARDH (RHODOPHYTA, GIGARTINALES) FROM
TOKYO BAY JAPAN

Masao Ohno, Grevo S. Gerung®
Sam Ratulangi University, Fac. of Fisheries and Marine Science, Manado 95115, Indonesia.
ggrevo@hotmail.com

The Gracifaria coronopifolia were found abundantly at the big tidal pool in the entrance of
Tokyo Bay, Japan in 1992, were 15-25 cm tall, with infrequently compressed branches 1.0-

2.0 mm diameter. The plants were later transplanted to the small inlet. The plants grew well -

with floating conditions in the inlet for two years., A few cases of Gracifaria growing well
throughout the year in Japan under the natural conditions have been reported. The

distribution this species in Japan is very limited. G. coronopifolia were found to grow well -
only in the Okinawa prefecture, Southern Japan. They grow in groups, on rocks or crevices -

in the lower intertidal zone exposed to full surf. The plants are found in Tokyo Bay (about
1000 mile from Okinawa) due possibility ta distribution by ship although the origin of plants
are difficult to confirmed. It is also possible the plants originated not from Okinawa since
there are many ships came to Tokyo Bay from outside of Japan.

Observations on the daily growth rates and agar quality of G. coronopifolia in Tosa Bay,

have been done to asses the feasibility cultivation this species in Southern Japan. In field
cultivation experiments, this species had growth rate of 4.2%+0.4 in a salinity of 33 %e..
These plants grew well in temperature range from 26 to 31 °C, salinity 30 to 40 %o and
photon fluencies 85 to 125 pmol photon m™ s? under the closed-recirculation system
{aquatron) experiments. The seaweeds from this study had agar yield of 21.0 % and gel
strength of 652 g/ cm?.
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MICROARRAY SCREENING FOR WSSV IMMEDIATE EARLY GENES IN
CYCLOHEXIMIDE-TREATED SHRIMP

Wang-Jing Liu’, Yun-Shiang Chang, Chung-Hsiung Wang, Guang-Hsiung Kou Chu-Fang Lo
Institute of Zoology, National Taiwan University, Taipel 106, Taiwan, ROC.
d92b41004 @ntu.edu.tw

We describe for the first time cycloheximide {CHX)-insensitive genes of shrimp white spot
syndrome virus (WSSV). Despite the lack of any shrimp cell line and the difficulty of using
CHX in vivo, we successfully used CHX as an inhibitor to block de novo viral protein
synthesis. A global analysis microarray technique was then used to determine kinetic
classes, and sixty putative IE (immediate early) genes were identified. Further testing using
RT-PCR showed that only 3 of these candidate genes were consistently CHX-insensitive. In
a promoter activity assay in Sf9 insect cells using EGFP as a reporter, both the 1k and 2k
promoter sequences of one of these three candidate genes (WSSV ORF126) showed very
strong promoter activity, producing higher EGFP signals than insect virus OpMNPV IE2
gene promoter. A similar result was also found using Western blots. We therefore
designated WSSV ORF126 as WSSV jie? (immediate early gene # 1). Although plasmids
contfaining the promoters of the other two candidate IE genes gave negative results in the
519 insect cells, these candidates may be shrimp-cell specific and should therefore also be
assayed in shrimp cells before being rule out as |E genes.
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poliution fish blood 294

Indonesia
KHV outbreak carp 133

salmonella shrimp West Java 224
seaweed species Manado Bay 229

Iran
bacteria assessment fish 362
genetic status aquaculture 73

Isochrysis galbana
temperature salinity density 23

J

Japan
herpesvirus outbreak koi 409
reclamation nutrient 289
seaweed
cultivation development 226
culture system, 232

K

Katsuwonus pelamis
quality determination 159

kelp
supplement P. monodon 344




KEYWORD INDEX

koi
bacterial flora 412
herpesvirus PCR detection 166, 411

Karea
diagnosis parasite clam 142

L

Labeo rohita
amino acid absorption 11
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spirulina
urea nitrogen source, 415

Sri L.anka
natural resources shrimp culture, 111
white spot virus, 126, 287

stocking
density
Labeo rohita, 10
microalga mass culture, 23
Scylla, 83




KEYWORD INDEX

storage
tilapia guality, 156

Streptococcosis
L.ates calcarifer, 375
oil extract tilapia, 376

Streptfococcus agalactiae
pathogenicity Orecchromis, 132

stress
response
Oncorhynchus, 148
Oreochromis, 97
Penaeus monodon, 192

substrate
addition Macrobrachium production, 86
Labec rohita, 10
microbial film nursery, 26
periphyton poiycuiture, 82

superoxide
hemocyte Marsupenaeus, 397

T
taxonomy
seaweed molecular, 237
Vibric, 181
temperature

marble goby larva,.306
microalga mass culfure, 23
muscle guality Pangasius, 155
reproduction trout Thailand, 41

test kit
YHV immuncbased, 392

Thailand

Gracilaria seasonal variation, 417
hatchery mobile, 308
IHHNV genetic variation, 212
monodon slow growth agent, 399
monogean Epinephslus, 372
Penaeus merguiensis genetic variation, 184
Penaeus monodon

genelic diversity, 186

white spot disease, 213
polysaccharide Caulerpa, 418
seaweed industry, 228
trout reproduction, 41
TSV Penaeus vannamei, 211, 403

thyroid
ontogenic development marble goby, 312

tilapia
anti Vibrio activity, 114
close cycle system, 96

dietary lipid sources, 343
dietary phosphorus phytase, 326
feed ingredient palm oil, 348
feedingregime carcass, 313
filiet
treatment, 158
quality canvas tank, 357
genetic
improvement Philippines, 64
technology partnership, 262
immunostimulant selenium, 374
new YY male strain, 314
polyculture MAcrobrachium, 82
pend
water sludge nutritive value, 301
sediment nutrient, 300
protein digestibility leaf meal, 327
reproduction vitamin E & C, 34
seed
enhancement breeding, 45
production Bangiadesh, 259
Strepfococcus outbreak, 129
tissue vitamin E, 32
treatment clove oil, 363
vaccination Aeromonas, 380

tocotriencls
palm oll tilapia, 32

Tor putitora
domestication Nepal, 89
genetic parameters, 74
integrated culture carp, 100

transgenic
Paralichthys olivageus, 317

transportation
parasite infection Oreochromis, 145
stress carp iarva, 40

tuna
muscle by-product fish meal replacement, 19

\'J

vaccine
development Paralichthys, 384
salmon Norway, 248

variation
interspecific intraspecific Echinometra, 55

Vibrio
contrel copper, 220
harveyi
monoclonal antibedies, 130
shrimp, 117
histophathological Penaeus indicus, 222
shrimp culture system, 114
fish shellfish China, 360




7™ ASIAN FISHERIES FORUM 2004

Vibrio alginolyticus
abalone mortaiity, 386

Vibrio harveyi
bacteriophage lysogeny, 389
probiotic
immunostimulants, 216
isclation, 219
taxanomy, 181

Vietnam
aquaculture small-scale, 264

fishery shrimp, 286
food supply aguatic animals, 261

virus
crustacean arthoped, 205
densonucleocsis, 208
aill associated virus GAV
detection, 203
hepatopancreatic parvovirus HPY
anfibody develoment, 393
infectious hypodermal hematopoietic necrosis virus
IHHNV
genetic variation, 212
prevalance Thailand, 211
indovirus Lates Sciaenops Malaysia, 127
koi herpes virus KHY
outbreak carp indonesia, 133
outbreak Japan, 409
PCR detection, 166, 411
Monodon baculovirus MBY
antibody development, 402
red sea bream iridovirus RSV
detection, 383
phylogenetic, 381
transcription profile, 385
taura syndrome virus TSV
antibody, 321
cutbreak Thailand, 403
prevaience Thailand, 211
protein, 200
viral nervous necrosis VNN
Luflanus Malaysia, 137
white spot syndrome virus WSSV
apoptosis gene, 207
cell culture, 177
crayfish interaction, 197
detection, 379
detection LAMP, 204
faise positive result, 387
genetics, 209
genormic proteomic, 198
microarray cycloheximide treatment, 420
molecular characterisation, 196
structural protein, 199
white spot virus
risk reduction Sri Lanka, 126
yeliow head like
Penaeus monodon lymphoid, 396
yellow Head Virus YHV
detection immunobased, 392

detection LAMP, 204
glycoprotein gene, 202
phage dispiay, 398
phylogenetic analysis, 210

\'
vitamin
A
supplement Penaeus monodon larva, 345

maturation Litopenaeus vannamei, 346
tilapia

palm cil, 32

reproduction, 34

w

water
analysis tropical estuary, 291
carbon nifrogen ratio prawn, 223
conflict
aguaculture organisation, 110
Mekong, 108
exchange
shrimp culture, 112
management
shrimp culture, 281
pend value cultivation, 301
quality
improvement periphyton, 118
Malaysia, 292
quality control microbial, 214
shrimp microbial quality, 162

white spot syndrome virus WSSV
identification PCR, 147

women
sustainable carp culture, 53

wrasse
ectoparasite control, 140

Y&Z

yeast
enrichment zooplankton popuiation, 14
extract powder suppiement Labeo, 13

yield
culture
limnological reservoir, 107

Y-organ
characterization P. monodon, 390

zooplankton
population dynamics enrichment, 14







77 ASIAN FISHERIES FORUM

VIRAL INFECTIONS IN SHRIMP CULTURE PONDS OF COASTAL ANDHRA PRADESH:
THE PRESENT SCENARIO

R. Madhavi
Sripadmavathi Mahila University, Tirupati, A.P., India.
madhvir@rediffmail.com

Shrimp culture in India, especially in Andhra Pradesh is facing severe loss due to the
outbreak of various viral diseases. White spot syndrome virus is a major threat in India and
many other viruses like Monodon baculovirus, Hepatopancreatic parvolike virus, Yellow
head virus and Reo-fike virus are the emerging diseases and showing their influence in
culture systems. Incidence of co- occurrence of two or more viruses in a single shrimp from
culture pond has also been recorded. The diseased shrimps were coliected from shrimp
culture ponds of Visakhapatnam, Kakinada and Amalapuram areas of coastal Andhra
Pradesh and were analysed for histopathological and PCR studies. The histopathological
studies revealed presence of Cowdry A type basophilic inclusion bodies with chromatin
margination in the infected tissues which is the characteristic feature of WSSV infection.
Presence of MBV occlusion bodies and HPV basophilic intranuclear inclusions with crescent
shaped nucleoli which they have pushed to one side of the nucleus were observed in the
infected tissues. Densely stained basophilic inclusion bodies typical of YHV were also
observed in gill tissues of infected shrimps. 100% of the diseased shrimps collected during
the investigation showed WSSV infection where as 40% of shrimps were with WSSV, MBV
infections. 25% of the shrimps showed infections with WSSV, YHV & MBV, and HPV and
RLV are of rare occurrence. PCR studies revealed the presence of WSSV in all the diseased
shrimps suspected to be affected by viral infections. It is suspected in future the shrimp
culture system will face problems not only from WSSV but also from other viruses if proper
precautionary measures are not implemented immediately. -



ADDENDUM

ASSESSMENT OF FIVE STOCKS OF Orechromis niloticus IN MALAYSIA USING 11
MICROSATELLITE MARKERS

S.Bhassu*, $.G.Tan, J.M. Panandam, W.K. Embong, S.0yyan, K.Yusoff
Department of Freshwater Fisheries Research Centre, 75350 Batu Berendam, Melaka.
subhabhassu@yahoo.com

Oreochromis niloticus, commonly known as tilapia is one of the prime species of interest in
the aquaculture industry. However, these genetic resources of tilapia have been poorly
managed. Primary introductions of wild stocks frequently consisted of small number of
individuals. These were serially distributed so that genetic problems have been passed from
farm to farm. In line with the development of molecular markers, polymorphic microsatellite
markers were used to assess the population structure for future breeding program. 11
polymorphic microsatellite loci showed significant departures from Hardy Weinberg
equilibrium. The results showed that all loci are polymorphic. A dendogram was constructed
based on genetic distances obtained from the gene frequency data indicated the phenetic
relationships among eight populations of O.niloticus. The genetic distance showed a clear
separation between O.niloticus and O.mossambicus. The mean heterozygosity ranged from
0.6280 to 0.7040 for each population. These markers are indeed useful for identification and
resolving the closely related populations.
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REINFORCEMENT FOR PULLING OUT RESISTANCE OF THE SELF EXPENDABLE
PILE ANCHOR

Gil-Su Yoon
Department of Ocean Engineering,
PKNU, Busan 608-737, Korea.
gsyoon@pknu.ac.kr

Greater holding force of an anchor is required for keeping the position of a larger
aquaculturing cages. According to the series of model tests of pile anchors with movable
fiuke, the self expandable pile anchor was developed for a type of reinforced anchor. The
result of model test was shown as foliowings.

Table 1 Comparison of pulling force with pile anchor's weight

: Weight Pulling force Pulling force ratio
Model type (kgf) (kgf) to weight
Symmetfric circular pile 0.16 7 68 48 0
anchor
Unsymmetric circular pile 0.18 9 05 50.3
anchor
Self expandable pile 0.10 10.21 102 .1
anchor

It shows about 6 times for symmetric circular pile anchor and 8 times for square pile anchor,
and unsymmetric circular pile anchor. when compared with its weight, especially the
resistance of the square type pile anchor shows about 100 times. Compared with the
ordinary pile anchor shown about 50-60 times of its weight, the square type pile anchor
shows excelient performance. This self expandable anchor is patented in Korea as Patent
No. 0387375. This self expandable pile anchor is expected to be used for the reinforced
anchor of a larger aquacultural netfing system.



ADDENDUM

EFFECTS OF DIETS ENRICHED WITH VITAMIN OR SPIRULINA ON THE GONADAL
DEVELOPMENT OF MALAYSIAN MAHSEER TOR TAMBROIDES (BLEEKER)

Rozihan Mohamed', Mohd. Azmi Ambak, Che Roos Saad, Aizam Zainal Abidin
Faculty of Agriculture,
Universiti Putra Malaysia,
43400 Serdang,
Selangor, Malaysia.
rozihan@agri.upm.edu.my

Information concerning feed and its effect on gonad development is important in broodstock
management. For this purpose, a study was carried out on kelah, Tor tambroides, a species
of endangered recreational fish, as the catalyst to the restocking programme. A study on the
effects of diets enriched with vitamin and Spiruiina towards the growth and development of
gonad was carried out using histological observation.

Fish fed diets with Spirufina showed higher significant differences {P<0.05) for the
gonadosomatic Index (GSl) compared to fish fed other diets. However, there were no
significant differences (P>0.05) shown in the GSI of fish fed diets with Vitamin C, Vitamin E
or the control diet. Through macroscopic observation and the histology of the gonad, it was
shown that diets with Spirufina can stimulate the development stages of the testis and ovary
of T. tambroides faster than other diets. There were no significant differences (P>0.05)
shown between diets with Vitamin C, Vitamin E and the control diet in which the testis and
ovaries of fish fed these diets were still immature. Histological result also showed that T,
tambroides are asynchronous breeders.

In conclusion, the study indicated that Tor fambroides can be successfully grown in indoor
culture conditions on dry feeds with Spirufina -as an additive and subsequently released to
enhance the wild stock populations.
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CRYOGENIC FISH SPERM BANK IN ASIA: THE ROLE OF AQUACULTURE PROGRAM
AT THE ASIAN INSTITUTE OF TECHNOLIGY (AIT)

Amrit N. Bart
Aquaculture and Aquatic Resources Management, School of Environment, Resources and
Development, Asian Institute of Technology, Klong Luang, Pathumthani 12120 Thailand.

Genetic preservation of aquatic biodiversity in Asia is critically important. Aquatic systems
represent a vast, and largely undocumented reservoir of biodiversity. Many indigenous fish -
species, including a number that have yet to even be described, are now under threat from
several sources including hydropower development, irrigation, land reclamation for
agricuiture and industrial development, human setflement, pollution and overfishing.
Indigenous species representing opportunity as prime candidate for aquaculture are
threatened. Additionally, a number of cultured stocks are contaminated through improper
broodstock management practices (cross breeding, hybridization etc.). The loss of genetic
purity and subsequent inbreeding has been observed in many hatchery propagated socks. It
is thus urgent that efforts are made to establish functional gene banks for these fish species
before too much of these stocks are either contaminated or all together lost.

Aquaculture and Aquatic Resources Management Program of the Asian Institute of
Technology has been working in many parts of Asia to assist in development of cryogenic
sperm banks for many threatened indigenous species. Currently we are actively involved in
Bangladesh, Vietnam and Thailand to assist in development of research issues in
cryopreservation of aquatic species and formulation of functional cryogenic sperm banks for
the purpose of conservation and aquaculture production. Information on the success of
cryopreservation of Indian and Chinese major carps (in Bangladesh) using simple protocols,
indigenous common carps & Chinese carps (in Vietnam), and threatened Pangasiid
catfishes (in Thaitand) have been obtained. Some of the results from these countries will be
presented and discussed.

Table: Fish sperm cryopreservation program in selected countries of Asia

Country Species focus Furpose Relative
sSuUCCcess

Model/ Aquacuilture Yes
Conservation/Aguaculture  Variable
Conservation/ Aquaculiure  Yes
Conservation/Aguaculture Incomplete

Thailand Pangasious hypopthalmus
P. gigas (endangered)
P. larnaudii (threatened)
P. sanitwongsi {threatened)

Vietnam Several strains of Cyprinus carpio Conservation Yes
Spinibarbus denticulatus Conservation/Aquaculture Variable
Grass carp Aquaculture Yes

Bangladesh Rohita {rohu) Aguaculture Yes
Mrigal Aquacufture Yes
Bighead carp Aquaculture No
Silver carp Aguaculture Variable






