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ACTIVATION OF CELLULAR FUNCTIONS BY MICROBIAL PRODUCTS

Francisco Vargas-Albores, Jorge Hern?ndez-L.?pez, Teresa Gollas-Galv?n, Karla Monta?o-Porez, Flor Jim?nez-Vega and
Gloria Yepiz-Plascencia
CLAD, P.O. Box 1735, Hermosillo, Son., 83000, Mexico.

Despite their relatively short life and assumed lesser. complexity, crustaceans have
mechanisms to detect foreign matter. For example, they recognize characteristics such as
lipopolysaccbarides (IPS) and B-glucans present in bacterial and fungal surfaces. In shrimp, these
microbial components can activate cellular defense functions such as phagocytosis, melanization,
encapsulation and coagulation. In spite of a direct stimulation, two kinds of recognition proteins have
been detected in shrimp plasma. The LPS-binding agglutinin acts like an opsenin to increase the
phagocytic rate. After reaction with P-glucans, the beta glucan binding protein (BGBP) induces
degranulation and the activation of pro-phenoloxidase (proPO). The activation of proPQO triggers
cellular functions that inactivate, immobilize or destroy invaders. These plasma proteins stimulate
cellufar function only after reaction with LPS or (3-glucans, in a manner resembling tbe secondary
activities of vertebrate antibodies.
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SCENARION OF INDIAN WOMEN IN FISHERY SCIENCE

Jayanthi Venkataraj

Institute for Ocean Management

Anna University, Guindy, Chennai-600 025
TamilNadu, India

Women in India perform a dual role and they suffer from a number of socially
inexorable disabilities and inhibition. To give a clear picture about the life and problems
encountered by the Indian women in fishery science, this study was carried out by
selecting respondents from different fields related to fishery science like research,
education, production, processing, and sales. They were interviewed for their views and
experience. Their social profile like age, income, education was examined to get the
reasons for their behaviour and mental make up. The women from the research and
education group were well educated and economically stable while the other end of the
spectra had the women selling fish and fishermen wives who were illiterate and well
below poverty line. Among the respondents of R&E group, below 40 years receives the
support and cooperation from their husbands for their work and bringing up their
children. About 5 per cent of R&E group faced sexual harassment in work spot and
about 82 per cent of R&E group felt that they are equal to men .For 71 per cent working
women, marriage restricted their growth in profession and changing the job. In other
groups like production, processing and sales, poverty is an important hurdle in the path of
girls ¢ education. In lower income group, men continue to dominate the family and 62 per
cent of them were not getting the equal wages of men for the same amount of work. The
lower income group women suffer double discrimination because they are poor and
female. The identified problems were listed and the remedial measures suggested.
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MANAGEMENT OF AND PARTICIPATION IN FISHING LOTS?
A CASE STUDY (OF A FISHING LOT) IN/FROM TAKEO
PROVINCE, CAMBODIA

Nao Thuok’, Chheang Vibolrith', Sao Kosal' and Peter Degen?

! Department of Fisheries and > Mekong River Commission Project
¢/o Department of Fisheries, 186 Norodom Blvd.

P.O. Box 382, Phnom Penh, Cambodia

Faxw/Tel: (+855-23) 427048, Tel: 723275

E-maif: MRCFISH(@@bigpond.com.kh

The paper originates within the context of international development cooperation in which a
regional organization (MRC) provides advice to the fisheries authorities of the Cambodian
Government on training staff in fishing related research, establishing data bases and developing
oplions for sustainable freshwater capture fisheries management.

An important part of fishery management activities in focuses on fishing lots, which are
auctioned to the highest bidder for a two-year period. A fishing lot is a geographically defined river
location, stretch of river, river beach, or temporary flooded land, which may or not include flood
forest areas and small lakes or ponds. The concessions of the lots are conceded to individual “lot
owners”, who in turn often sub-lease certain parts of the lot under specified terms of reference.

There have been repeatedly claims suggesting that the poor fisher can hardly make a living
under the current system. These are usually followed by recommendations for “community-based
fisheries co-management”, for “participation” of communities through delegating power and
responsibility to local authorities. The underlying assumption is that the village communities are
organized bodies focussing on common social, economic, and political interaction.

This paper presents the results of an
investigation of one fishing lot in
Takeo Province, in southeastern
Cambodia. The official lot owner of
the case study leases out specified I
concessions to sub-concessionaires, BI:LO B2 SL B3 SL.
who eventually by themselves also

Fig.1: Organizational chart of fishing lot (of case study)
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sub-arrangements corresponds with T .
historically deeply rooted patterns of patronage, that allow for additional revenues on the one side of
the relationship and protection on the other. Considering the general absence of traditional
organizational structures at village and commune level, the paper advocates the fishing lot system as
the starting point in addressing improved management options. By analyzing the existing web of
fishing rights and commitments in a specific case study the authors try to work out the elements for
improved fisheries management.
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co FISH YIELD AND CATCH COMPOSITION FROM FOUR WATER BODIES
IN THE CENTRAL HIGHLANDS OF VIETNAM

Tran Thanh Vigl, Thaj Ngoc Chian, Nguyen Ngoc Vink, Do Tinh Lei, Vo The Dung and Phan Dinh Phue
Management of Reservoir Fisheries Project

50 Le Hong Pheng,

Ban Me Thoi, Viet Nam

Fish yield and catch composition are considered from three reservoirs and one lake in Dak
l.ak province in the Central Highlands of Viet Nam. Study reservoir areas range from 141 to 658 Ha.~

In Ea Kao and Ea Kar (210 and 141 Ha, respectively), estimated fish yields were 149,872 kg,
and 36,997 kg Stocked fish made up 79.4 and 99.7% of the total yield.

_ In Lak and Ea Soup (658 and 220 ha, respectively), estimates of yield for a complete year are .
not yet available. Neither water body is stocked, except through accidental escapes from ponds.
Estimated production from Lak for eight months (August, 1997-March, 1998) is 26,010 kg., and from
Ea Soup for seven months (June- December, 1997) 28,470 kg. ' '

While produetion is low in Lak and Ea Soup, the species composition is considerably more
diverse than in the two stocked reservoirs. The caich surveys have identified fourteen fish species
caught in Ea Kao and eleven in Fa Kar. By contrast thirty-five species have been identified in Lak to
date and fifty-three in Ea Soup. ' ‘ o

While stocking may account in large part for the higher product_ién from Ea Kao and Ea Kar,
its effects on biodiversity are less certain. Both Lak and Ed Soup are located relatively close to
mainstream tributaries, and have large catchment areas (3370 Km2 and 350 K2 respectively). By
contrast the catchments areas of Ea Kao and Ea Kar are, respectively, 108 Km?2 and 27 Km2. Finally,
£a Kao and Fa Kar are both managed by fishing teams who stock, make regulations, and enforce

~ them. In Lak, regulations are made by an Environmenta! Protection Team, and Ea Soup is essentially
unmanaged. In both cases, access to the fishery is open. S C
- Stocking, mainly with plankton feeders, appears to have a very positive effect on fish yields.
‘Its effect on species diversity is less clear. An efficient rianagement management system Is necessary ‘
for a stocking program to’ succeed. Those in Ea Kao and Ea Kar achieve high and profitable
production, but the distribution of benefits is highly concentrated in the hands of the fishing team.
The potentidl for chmuniry-based'ﬁsheries management to achieve similar levels of production -
" deverves testing ' ' ‘ '




262

CATCH ASSESSMENT IN YANG RE RESERVOIR

Tran Thanh Viet and Do Tinh Loi
Management of Reservoir Fisheries Project
50 Le Hong Phong

Ban Me Thuot Viet Nam

Yang Re reservoir, Dak Lak Province, Central Highlands, Viet Nam, covers 56 Ha.
Management of fisheries in the reservoir has been leased out by local authorities to various
contractors for five-year periods. The contract of the current management team took effect February
24, 1997. The previous managers had not stocked fish in 1996 because their contract was due to
expire.

The Management of Reservoir Fisheries Project commenced catch assessment studies in the
reservoir in April, 1997. Thirty-one fishermen operate five gear types: gill nets, liftnets, longlines,
rod and line, and shrimp traps. '

Twelve species (including shrimp) have been identified from catches, imcluding five
indigenous species and five stocked species, Another two species (Puntius gonionous and
Oreochromis mossambicus) are introduced and have become establisbed.

Total yield from April, 1997 to March, 1998 is estimated at 8609 kg. Of this, about two-
thirds was caught between December, 1997 and March, 1998. Recruitment of fish stocked in April
and May began in December, and the managers of the fishery licensed independent fishermen to
catch fish, following a ban from August to November. :

Three species predominated the catches: silver carp (Hypophthalmichthys molitrir), rohu
(Labeo rohita) and featherback (Notopterus notopterus). The first two species were stocked, and the
last is native to the reservoir. Together, they accounted for almost 75% of the yield.

Catches by gill nets accounted for about 82% of the total annual yield. Lift nets caught over
50% of the reported yield of shrimp and of ca mom, a small pelagic fish which has not yet been
identified. Longlimes caught almost 74% of the reported yield of snakehead (Channa striata).

Continued stocking of the reservoir is advisable. The yield in March 1998 was over four
times that in April, 1997: 2708 kg. vs. 638.4 kg for an increase of about 2070 kg. Of'this, increases in
the yields of stocked fish accounted for 1505 kg.

Use of longlines should be given more encouragement, particularly before stocking time.
This will make inroads on the population of snakehead, thereby reducing predation on stocked fish
and allowing local fishermen to enjoy more benefit from the reservoir.

Means of protecting spawning and nursing areas of important native and introduced species
also requires consideration.
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OPTIMIZATION OF STOCKING DENSITY OF THAI SILVER BARB(Puntius
gonionotus Bleeker) IN THE FOUR SPECIES POLYCULTURE SYSTEM

M.A. Wihab, M.E. Azim, M.M. Haque and A HM. Kohinoor
Depariment of Fisheries Management

Bangladesh Agricultural University

Mymensingh-2202, Bangladesh

Polyculture of fish bas been practised with the aim that different species stocked in the ponds
occupy different nicbes with their complementary feeding babits, utilising all the natural food available
in the ponds and thus increasing the total fish production of the ponds. Species composition and
stocking density are important factors for maximising the fish production in polyculture. Even in a
balanced polyculture system, interactions among fish species may hinder or stimulate their growth.
Several experiments, carried out under an IFS sponsored project, have revealed that two Indian major
carps, rohn and catla, and two exotic species, common carp and Thai silver barb are highly compatible
for semi-intensive polyculture system in duckweed-fed ponds. However, it remains uncertain about the
optimum stocking density of Thai silver barb for a four species polyculture system which would
ensure the optimum utilisation of duckweed as well as maximise the production of fish in this newly
proposed species combination. The objective.of present experiment was to compare three stocking
densities of Thai silver barb in the carp polyculture to optimise its stocking density in the duckweed-
fed fish culture system.

The experiment was carried out for a period of 120 days during July and October 1997 in six
earthen fish ponds adjacent to the Faculty of Fisheries, Bangladesh Agricultural University,
Mymensingh, Three different stocking densities of Thai silver barb ie., 5,000, 6,000 and 7,000
fingerlings ha™ were tried with the fixed stocking density of carps (rohu, Labeo rohita; catla, Catla
catla, and carpio, Cyprinus carpio) at a rate of 10,000 fingerlings ha’ (Table 1). Duckweed (Lemna
sp.) was applied to all ponds supplemented with rice bran and oil cake (2:1). Ponds were fertilised
fortnightly with cow manure, urea and TSP at the rate of 5,500, 125 and 100 kg ha, respectively.

There were no significant variations on either water quality parameters or abundance of
planktonic organisms due to the different stocking densities of silver barbs, All fish species except
Thai silver barb did not vary significantly in respect of survival rate among the treatments. The mean
survival of silver barb varied significantly (p<0.05) with a higher mean value of 87.50% in T
followed by 85.00% in Ty and 78.57% in T;. Further analysis of survival data of silver barb using
Duncan’s multiple range test showed no significant difference between T, and T; (Table 1). A
significantly higher fish production (p<0.05) was recorded in the ponds of medium stocking density
(6,000 ba™) with the mean value of 2,028 kg ba” followed by 1,902 kg ba” in the ponds of lower
stocking density (5,000 ha™) and 1,658 kg b in the ponds of higher stocking density (7,000 ba™) of
Thai silver barb over a 120 days culture period (Table 1).

Table 1. Stocking density and yield parameters of various fish species under different stocking

densities of Thai silver barb
Treatment | Lower stocking density Medium stocking density Higher stocking density
(5000/ha) {6000/ha) {7000/ha) .
Species Rohu Catfla C. Carp S.Barb | Rolm Catla C.Carp S.Barb | Rohu Catla C.Carp  S.Bab

Stocking 3300 3300 3400 5000 3300 3300 3400 6000 3300 3300 3400 7000
density/ha

No. at 3000 2900 2300 4250 3000 3000 2350 5250 2900 2850 2250 5500
harvest’ha

%Survival 9090 8787 67.64 85.00 9050 9090 72.05 8750 87.84 88633 6617 78,57
Wt. gain 1335 2172 1564 120.4 1383 2166 149.1 1166 1097 179.0 1374 94.7

per fish (g)

Netyield 4005 6300 3600 5117 4150 6500 3507 6123 3181 5102 3091 5206
(kg/ha)

Total 19022 2028.0 1658.0

(kg/ha) .

KEY WORDS: Stocking density; Thai silver barb; Carp polyculture; Duckweed
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THE EMERGENCE OF YELLOW HEAD-RELATED VIRUSES IN
AUSTRALIA

Peter ], Walker, Jeff A. Cowley, Kirsten M. Spann and Christine M. Dimmock
CRC for Aguaculture, CSIRO Tropical Agriculture, PMB 3, Indooroopilly 4068, Australia

Gill-associated virus {(GAV) is a rod-shaped-enveloped virus which has been responsible for
successive outbreaks of disease and associated mass mortalities in Jjuvenile P. nmonodon farmed along
the east coast of Queensland. Morphologically, GAV is similar to YHV from Thailand and to
lymphoid organ virus (ILOV) which is common in healthy P. monodon in Australia. Natural or
experimental GAV infection causes lethargy, loss of appetite, red body colouration, erratic swimming
and characteristic histopathology in the lymphoid organ and giils. All 4 species of farmed penaeid
species in Australia are susceptible to experimental GAV infection, but P. japonicus displays an
age/size-related resistance. Fxperimental transmission has been possible only by injection or by
feeding on moribund prawns. Sequence analysis of the GAV genome has indicated that it is a (+)
RNA virus with features characteristic of arteri-, toro- and coronaviruses, These include: a 7941
nucleotide ORF which encodes a 1b polyprotein containing characteristic polymerase, helicase and
zinc finger motifs; an overlapping ORF which encodes an la-like polyprotein containing a 3C-like
protease domain; a ribosomal frameshift site and associated stem-loop pseudoknot structure in the
ORFla-1b overlap; conserved intergenic sequences; and a putative S glycoprotein gene. In
conjunction with colleagues at Mahidol University, PCR primers prepared from the GAV polymerase
gene were used to amplify the corresponding region of YHV. Sequence analysis of the 618 bp
product indicated that the viruses are closely related but distinct, sharing approximately 85%
nucleotide and 96% amino acid sequence identity. GAV and YHV are likely to be classified as the
first invertebrate viruses in the Order Nidovirales. GAV PCR primers were also used to screen wild
and farmed crustaceans from various locations in Queensland. Although 96% of healthy P. monodon
tested positive for LOV, there was no evidence of natural infection in any other species. Sequence
analysis of the PCR products from a range of LOV and GAV isolates has indicated that LOV is a
non-pathogenic variant of GAV. It is proposed that GAV outbreaks oceur as a result of simple
mutation in the LOV genome which results in dramatically more aggressive gill histopathology and
subsequent gill invasion. This will have important implications for the implementation of disease
control and prevention strategies.
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TEST ON OXYGEN COMSUMPTION RATE AND THE SUFFOCATION
POINT OF BIG MOUTH BUFFALO

Jiaxi Wang, Shaohua Hu, Zhen Huang, and Daweng Ma
Hubei Fisheries Research Instiute

Xiaoxin Zhang, Le Huang, Qin Lu
Hubei province foreign experts Bureau

Wuhan, Hubei 430071
People’s Republic of China

The present experiment is aimed to determine oxygen consumption rate (OCR) and the
suffocation point (SP) of Big Mouth Buffalo. The test was carried out by using fingerlings of 6.9 cm,
10 cm and 10.28 cm in body length with an ox- 196 type of oxygen determination machine made in
Germany. Control group was designed and all factors which may influence the results were eliminated
as well.

The results of this test are described as follows: _

- I, Oxygen Consumption Rate (COR) and Oxygen Consumption Amount (OCA): Three
groups of fingerlings different in average body weight were the experimental 'object. OCR for
fingerling of 6.9 cm in body length and 6.7 g in body weight is 0.1641 mg/g/hr, OCA is 1.115
mg/ind/hr, OCR for fingerling of 7.0 cm in body length and 6.87 g in body weight is 0. 1433 mg/g/hr,
OCA is 0.1324 mg/ind/hr; OCR for fingerling of 10 cm in body length and 24.05 g in body weight is
0.1254 mg/g/br, OCA is 2.99523 mg/ind/hr. The order of OCR examined was: fingerling of 24.05 g in
body weight < fingerling of 6.87 g in body weight < fingerling of 6.7 g in body weight. The order of
OCA, however, is exactly different from that of OCR. That is to say, OCR of Big Mouth Buffalo was
in decrement along with the increase of body weight but OCA was in increment along with the
- increase of body weight. At the same time, OCA of Big Mouth Buffalo revealed that there was an
obvious change between day and night. The peak of OCA occurs at §-12 am. and 4-7 p.m,
respectively. The body weight in relation to the OCA can be described as Y=02562x"""%,

IL. Suffocation Point (SP): This index is usually used to evaluate oxygen tolerance of a fish
by fish culturist. SP of Big Mouth Buffalo examined in this experiment is 0.3000-0.3500 mg/l. The
body length of the experimental fingerlings ranges from 6.9 cm to 10 cm and the water temperature is
at 30.6-32.1%. Tt is less than that of both black carp, silver carp and Ictalurus nebulosus whose 5P
value is 0.5800 mg/l, 0.7900/1 and 0.9470-1.1510 mg/l, respectively. The result of the same
experiment also suggests that oxygen tolerance of Big Mouth Buffalo has to do with its body weight,
that is to say, oxygen tolerance is directly proportional to body weight.

Tn brief, the study will play an important role in guiding us how to regulate the water quality
and make full use of feeds. The study also provide scientific basis for conveying fry.

KEYWORDS: Bigmouth buffalo Oxygen consumption
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INVESTIGATION ON CRAB RESOURCES I SURROUNDING SEA OF
TAIWAN BANK

Wetyang Wang, Sunzhong Ye
fisheries Research Institute of Fujian Province
7 Hai Shan Road, Xiamen, 361012, CHINA

Combining together the production situation of single boat trawl and pot, this paper detailed
introduces species composition, biomass distribution of crab and biological characteristic of the main
dominant species of crab in the surrounding sea of Taiwan Bank (22° 00"-24° 00" N; 117° 00" - 119°
30" E) during the period from 1994 to 1996, and then puts forward some suggestions about utilization
and management for crab resources.

1. A total of 51 species of crab were identified, which is belong to 11 families and 23 genus.
Of them, Porfunidae which has 25 species and 5 genus is the most family Leucosiidae and
Dorippidae is the second family, which have 6 species, 4 genus and 6 species, 1 genus respectively.

2. In the recent years, the catch of crab by otter trawlers etc. on the sea in the South of
Fujian were about 45000 to 50000 tones per year. OFf them, Portunus haaii (Stimpson) is the largest
species, about 34000 to 36000 tones. Portunus sanguinolentus (Herbst) and Charybdis natator
(Herbst) are the second species, about 6000 tones and 4000 tones,

' 3. Portunus haaii (stimpson), the local population of Taiwan Bank, is caught by otter
trawlers etc. over the year. The dominant groups of carapace width groups are 75 to 100 mm. The
male is obviously larger than the female. The sex ratio is 1:2:3. The width of carapace of first
maturity for the female is 70 to 80 mm. The spawning period is all the year round except for
December, and the main period are from February to April and October. Whether spring-stock and
autumn-stock and autumn-stock exist and whether some crabs have two reproductive activity in a
year need further investigation in future. :

4. According to the main crab’s biological characteristic, this paper provides suggestions of
“Protecting in spring, feeding in summer and catching in winter” for crab resources production and
management,

KEYWORDS: Investigation, Crab Resources, Taiwan Bank
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HORMONAL CONTROL OF HEPATIC VITELLOGENIN GENE
EXPRESSION IN JAPANESE EEL Anguilla japonica

Yung-Song Wang, Chung-Te Hsiac and Show Wan Lou
Institute of Fisheries Science,

National Taiwan University,

Taipei, Taiwan, R.0.C.

The importance of estradiol-17B (Ep) for vitellogenesis is generally accepted in fish.
Vitellogenin (Vg) synthesis can be induced in fish treated with E;. Nevertheless, the application of
170-methyltestosterone (MT) to induce sexual maturation is fish is a recent development. Two
primers designed by eel Vg cDNA sequence were nsed to evaluate the in, vive effects of MT and E;
on Vg gene expression in Japanese eel Anguilla japonica. The size of partial Vg cDNA used in this
experiment is 220 bp. This fragment compared with other published vertebrate Vgs nucleotide
sequences show 67% identity to Fundulus Vgl and 56% identity to Xenopus Vg A2 respectively.

Adult eel that body weight greater than 500g was injected with MT or E, intramuscularly per
week. The ecls were sacrificed after several injections and the total RNA from liver were isolated by
AGPC method. The messenger RNA was enriched by passing through oligo(dt)-cellulose
chromatography. Reverse transcription-polymerase chain reaction (RT-PCR) amplification of mRNA
resulted in a predicted size of PCR products. The expression of the Vg gene in the eel treated with E;
were more than those treated with MT. But MT treatment is more effective in stimulating gonadal
development. The potential role of androgen and estradiol-17f involved in vitellogenic process is
further discussed.

KEYWORD: cel. Estradiol, 17a—methy1testdsterone, vitellogenin mRNA, Vg ¢cDNA, gonadal
development
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THE USE OF *PO,” IN THE STUDY OF PHOSPHATE UPTAKE IN
MARINE PHYTOPLANKTONS; Chlorella sp. AND Tetraselmis sp.

Piluil Wanichapichart* and Tida Pechmanee**

*Biophysics, Membrane Science and Technology Research Unit., Prince of Songkla
Unversity, HadYai, Songkla, Thailand.

**National Institute of Coastal Aquaculture, Fishery Department, Songkla, Thailand.

Chlorella sp. and Tetraselmis sp. are phytoplanktons in green algae group, and are normally
used for culturing zooplanktons in marine fish hatchery, It is known that phosphorus is an essential
nutrient for their growth. This study aims to trace a phosphate uptake in the log phase cells of these
planktons by using a radicisotope in the form of radioactive salt (NH, H; *PQ.) in various conditions.
The radioactive solution was mixed into the culture media to make up a 0.01 p Ci final activity. A 0.5
ml radioactive cultured planktons were sampled and filtered with GF/C glass fiber filter, and washed
away contarmninant radioisotope with distilled water. The filtered saroples were evaporated and counted
for beta radiation with a Geiger Muller (Nucleus) counter. Filter blanks were mncluded at the end of
each experiment and subtracted from the total PO retention on the sample filters. Specific activity
(Cpm/mole of stable isotope) of the blanks and the samples were recorded. The results showed that
phosphate uptake in both Chlorella and Tetraselmis increased with time and the uptakes were greater
in Sato & Serikawa than Conway medium during 5 hour mvestigation at 30 °C and 3,000 lux, 'The
uptake was consistent with the population growth observed in the same condition. Under the effect of
light period study, it was found that phosphate uptake in the dark for Tefraselmis and Chlorella were
different from those in the light (Fig. 1,2)

VUptake of P-32 into Tetraselmis sp. Uptake of P-32 in Chlarells sp.

P321in cpm P-32in cpm
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Fig. 1 Uptake of phosphate in Tetraselmis Fig. 2 Uptake of phosphate in Chlorelia

KEYWORDS : Phytoplankton, Phosphorus uptake, Radioisotope.
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OYSTER, Crassotrea madrasensis IS CONTROLLING
SUSPENDED SOLID LOADING AND CHLOROPHYLL CONCENTRATION
IN EFFLUENT WATER OF SEMI-INTENSIVE SHRIMP CULTURE

SYSTEM IN SRI LANKA '

W.M.T.B. Wanninayake'

M.H Hewavitharana’

JM.P K. Jayasinghe'

U Edirisinghe®

‘National Aquatic Resources Research & Development Agency \NARA)
Crow Island, Colombo-15, SRILANKA

*Faculty of Agriculture, Department of Animal Science

University of Peradeniya, Peradeniya, SRI LANKA

Present environmental problems in shrimp farming areas in the North Western province of Sn
Lanka have been linked to direct discharge of farm effluent to the common water source.

In the treatment systems, bivalves have been identified as potential candidates to improve the water
quality with respect to chlorophyll content and total suspended solids.

In the present study, flat oyster, Crassostrea madrasensis was used in treatment systems to reduce
suspended solids and plankton density (chlorophyll content) and to evaluate the efficiency of
purification of cfftuent water from shrimp farming and open brackish water system through three
sequential experiments, '

In the first experiment oysters in different size groups {total length 20-30cm and 50-60cm) were
introduced, suspended solids and chlorophyll concentration were measured at 6 hours intervals.

In the second experiment the effect of salinity, on the efficiency of reducing suspended solids and
chlorophyll concentrations were investigated.

In the third experiment, different densities of flat oysters (10/n®, 20/m’, 30/m’ and 40/m®) were
assessed for the efficiency of reducing suspended solids and chlorophyll concentrations.

The water purification rate of large oysters (length 50-60 cm) were significantly different (p< 0.05)
from the small oysters (length 20-30 cm) in both water types. Higher level of suspended solid and
chlorophyll reduction were observed in water with oysters of size ranges 50-60 cm. Suspended
solid and chlorophyll concentration reduction was not significantly different (p< 0.05) at 20ppt and
30ppt salinities in brackish water. However, in shrimp farm effluent water, oyster showed a
significant different (p< 0.05) in water purification at two salinity levels. Higher suspended solids
and chlorophyll concentration reduction was recorded in 20ppt than in 30ppt.

Results of this study reveals that the oyster, Crassotrea madrasensis can be used efficiently to
treat shrimp farm effluent and maximum performence was observed within the salinity levels
between 20 ppt and 30 ppt. ‘

KEY WORDS: Effluent water, Suspended solid loading, Semi-intensive -




EXPERIMENTAL RAFT CULTURE OF GREEN MUSSEL, Peruq viridis IN
PUTTALAM LAGOON, SRI LANKA

- W.M.T.B. Wanninayake

National Aquatic Resources Research & Development Agency (NARA)
Crow Island

Mattakkuliya

Colombo-15

SRT LANKA

Raft culture of green mussel, Perna viridis in Puttalam lagoon was carried out with
community participation. Five fishing families were employed for the project and floating bamboo
rafts (8x6m) were constructed for the individuals. Plastic fruit baskets (approx. 6 litre capacity) and
pear] net cages (approx. 12 litre capacity) were used as culture substrates.

Spat of Perna viridis were obtained form wild population on the eastern coast (Trincomalee
bay) of Sri Lanka, about 230 km away from the culture site. Total length groups of 20 — 30 mm were
selected for the study. Overall mortality during the transportation (8 — 10 hours journey) was 8 —
14%. Stocking densities of spat were 50 individuals per plastic basket and 100 individuals per net
cages respectively. The mean growth rate was 10.13 mm/month for the animals and it was found to
be significantly higher (p<0.05) than that of the individuals in wild populations (6.83 mm/month).

Three species of crabs (Neptunus sp., Pagurus sp., and Seylla serrata and the gastropods
(Cymatium cingulatum and Murex vergineus) were found to be the main predators. Balanus sp.,
spongers, tubicolous, polychaetes, Hydroides sp., and algae, Gracillaria edulis were identified as
important fouling organisms.

Survival rate of mussels during the study period was observed to be 87% and the results
indicate that the transplanting of Perna viridis could successfully be carried out in this lagoon by
using floating bamboo rafis,

KEYWORDS: Raft culture; transplanting
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THE UPSTREAM DRY-SEASON MIGRATIONS OF SOME IMPORTANT
FISH SPECIES IN THE LOWER MEKONG RIiVER
OF SOUTHERN LAO PDR.

Terry ]. Warren', Greg C. Chapman® and Duangkham Singhanouvong’

! P.O Box 44, A. Muang, Nong Khai 43000, Thailand.

> CARE -- Bangladesh, G.P.O. Box 226, Dhaka 1000, Bangladesh

3 Department of Livestock-Fisheries, Ministry of Agriculture-Forestry, Vientiane, Lao P.D.R.

Dry-season migration patterns have been investigated at selected sites on the section of the Lower
Mekong River which flows through Southern Lao PDR. from 1995 to 1997 following exploratory studies
in 1994. Studies were carried out in co-operation with local artisanal fishers at one key fishing site in
Muang Khong district specifically to compare variations in migratory patterns between years. In 1996. the
study was expanded to include one important fishing village near the town of Pakse. some 130km
upstream from the Muang Khong site. which has provided a spatial dimension to the investigation. Lunar
cyeles and hyvdrological conditions have been monitored throughout the studies and related to standardised
catch (CPUE). Biological examination of migratory species has revealed important information regarding .
the nature of the migrations. Dry-season. upstream potamodromous migrations. dominated by cyprinids
and exhibiting marked periodicity. have been found to be directly linked to the new moon phase of lunar
cyeles. Lunar-orientated migration patterns appear to be affected by changes in Jocal hvdrological
conditions. '
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FISH MIGRATION AND SPECIES COMPOSITION IN A MAJOR MEKONG
TRIBUTARY: A RAPID ASSESSMENT OF LOWER SEDONE RIVER
FISHERIES USING CPUE.

Terry f, Warren' and Prachit Noraseng?
'P.C Box 44
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Nong Khai 43000

Thailand.

"Department of Livestock-Fisheries
Ministry of Agriculture and Forestry
Pakse

Lag P.D.R.

Flood-cycle rivers of the Mekong basin provide a wide range of benefits to rural dwellers and
often form part of larger networks of interdependent, but distinct aqua-ecosystems. This study
attempts to characterize the current status of the fishery resources in the lower Sedone River of
Southern Lao PDR by providing baseline quantitative data on catch and effort. Standardized catch
(CPUE) has been used to detect seasonal changes in fish species composition and abundance in the
Sedone River over the course of one year from 1997 to 1998. Studies were carried out in cooperation
with artisanal gillnet fishers from two riparian villages located above and below the 5SMW Selabam
diversion dam; approximately 40km upstream from the Sedone-Mekong confluence. This
investigation complements similar studies carried out on the Mekong mainstream of southern Lao
PDR in recent vears, and provides further information concerning fish movements both within the
Sedone River itself, and also the movements between it and the Mekong mainstream.
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BEHAVIOURAL OBSERVATION OF RED QUEEN CRAB TO CRAB
POTS WITH AN UNDERWATER VIDEO CAMERA
Toshihire Watanabe and Shintaro Yamasaki
National Research Institute of Fisheries Engineering
Ebidai, Hasaki, Kashima, Ibaraki, 314-0421, JAPAN

The red queen crab, Chionoecetes japonicus, inhabits at depths of 500-2,700 m in the Sea of
Japan, the Sea of Okhotsk and northern Pacific Ocean from Chiba prefecture along the Japancse
coast, and is caught mostly with long line pots in the Sea of Japan. Standard commercial crab pots
are conical-shaped and are dressed with 150 mm stretched mesh netting, and the apical opening is
fitted with a plastic collar to prevent escapement of crabs. This crab pot fishery is one of
economically important fisheries. A peak landing of about 53,000 ton of red queen crab occurred in
1983. However, the landing had decreased since then and recent landings have been between
22,000 and 28,000 ton. Although the capture of female and sublegal sized male is prohibited and
_ these crabs must be returned to the sea to comply with fishery regulations, its stock abundance
shows no definite sign of recovery. To investigate the selective catch for legal sized males,
behavioural observation of red queen crab to pots with an underwater video camera was performed.

The ficld observations were carried out at 760-1,100 m depth off west of the Oki islands in
the Sea of Japan in 1995-1997. The video camera was a Sony model Handycam CCD-TRI11,
sensitivity 10-100,000 Ix, mounted in an underwater casing and a lamp (150W, 24V) with its
reflector was also housed in another underwater casing. They were connected with a cable, and
switched on and off with a timer. Their power sources were supplied by battery packs. An
underwater video camera, a light and a baited pot were set up in the frame which was box-shaped
(Length: 1.7 m, Width: 1.25 m, Height: 2.3 m). A video camera and a light were switched on after
60-270 minutes since the frame was lowered into the sea. One recording time for each observation
was 20- 40 minutes because of the capacity of the battery. The frame was set on the sea-bed by a
rope, 20 mm diameter and about 1400 m length, of polyvinyle-alcohole, which sank in water,

Observations were conducted 12 times in total, and recordings of crab behaviour to pots were
obtained 11 times. Most of crabs approached the pot from downstream. The approach duration was
no significant difference between the sizes of crab (Mann-Whitney U-test, p>0.10}, however,
males required a longer time than small crabs (Most crabs were female.) to enter the pot (Table 1,
Mann-Whitney U-test, p%0.10). Forty-five percent of crabs observed outside the pot entered and
seventy percent of crabs observed on the apical netting of the pot entered. Therefore the current
crab pot is efficient for small crabs. To reduce bycatch ‘of female and sublegal sized male, it is
important to make small crabs in the pot escape from the side netting of the pot.

Table 1: Some characteristics of approach and entry for red queen crabs near a pot.

Small crab N Male N
Approach duration * 3.1 min 8 4.0 min 3
Entry duration ° 29min. 20 8.0 min 3

Approach duration was from when the crab touched the pot to when the crab reached the enirance.
® Entry duration was from when a leg was touched the entrance to when the crab entered
completely into the pot.

KEYWORDS : Red queen crab ; Pots ; Behaviour ; Underwater video camera
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TROPHIC INTERRELATIONSHIPS OF EXOTIC AND INDIGENGUS FISH
SPECIES CO-OCCURRING IN SOME RESERVOIRS OF SRI LANKA

M S Wijeyaratne and WM D § K Perera
Department of Zoology

University of Kelanjya

Kelaniva

Sri Lanka.

More 'than 20 fish species have been introduced to Sri Lanka for many purposes including
development of inland fisheries, recreation and control of malaria. Some of these species, such as
- Oreochromis mossambicus and Trichogaster pectoralis are well established now and significantly
contribute to the fish catch of many reservoirs. However, the conservationists' view point is that these
exotic species have resulted in a decrease in the abundance of indigenous fish species and therefore
have affected the freshwater fish biodiversity of Sri Lanka. Many fishery biologists are of the view
that the successful establishment of some of the exotic species was due to filling of a vacant niche in
the reservoirs and therefore would not have affected the indigenous fish fauna of the country.

The exotic species may affect the indigenous local populations mainly by predation or competition.

Study of food and feeding habits of two introduced fish species, namely Oreochrontis mossambicus
and Trichogaster pectoralis and five indigenous fish species, namely Etroplus maculatus, Rasbora
daniconius, Puntius filamentosus, Anabas testudineus and Mystus viltatus co-occurring in five
minor inland reservoirs of Sn Lanka namely Madampe, Mahawewa, Mattegoda, Lunuwila and
Boralasgamuwa tanks, carried out over a period of two yéars indicates that moderate to very high
dietary overlap exists among the introduced and indigenous fish species (Table 1).

Therefore, it appears that although there is no predation by introduced fish species on indigenous fish
fauna, if food is limiting, some competition for food may occur among them due to high dietary
overlap and in such instances the indigenous fish populations may be adversely affected.

Table 1 : Percentage dietary overlap among the introduced and indigenocus fish species in the five
reservoirs studied.

Mahawewa Mattegoda Boralasgamuwa

Om Tp Om Tp Om T.p
Em 91 79 Rd. 91 84 Rd 86 80.
Rd 90 69 At 19 18 Ad 31 28
Ff 92 82 Mv. 51 49 Mv. 55 53
At 35 32

Lunuwila Madampe
Om Tp Om O.m.- Oreochromis mossambicus
T.p. - Trichogaster pectoralis

E.m 90 88 E m 61 E.m. - Etroplus maculatus
Rd 388 92 R d 75 R.d. - Rasbora daniconius
P.f. 86 94 At 28 Pf - Puntius filamentosus
At 27 29 M v 71 At - Anabas testudineus
My 59 61 P.f 81 Myv.- - Mystus vittatus

Key words : Exotic species; Biodiversity, Indigenous fish.
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STUDIES ON THE FEASIBILITY OF USING INDIGENOUS FISH AS
" CONTROL AGENTS FOR AQUATIC MACROPHYTES IN SRILANKA

M 1S Wijeyaratne and W M D § X Perera
Department of Zoology

University of Kelaniya, Kelaniya

Sri Lanka

Many inland water bodies in Sri Lanka were covered extensively with the aquatic weed
Salvinia until the recent past. This weed has caused many physical, chemical and biological changes
in the aquatic environments including depletion of dissolved oxygen levels, reduction in nutrient
levels and depletion of the amount of light penetration thus reducing the primary productivity. In late
1980s, this aquatic weed was biologically controlled in many reservoirs using an exotic weevil
Cyrtobagous salviniae. However, the control of Salvinia has resulted in an unexpected growth of
aquatic macrophytes such as Eichhornea, Vallisnaria and Hydrilla in these water bodies which has
caused problems to irrigation, agriculture and fisheries.

The present study was carried out in five minor reservoirs in Sri Lanka namely Madampe,
Mahawewa, Mattegoda, Lunuwila and Boralasgamuwa Reservoirs where Salvinia has been
biologically controlled by Cyrtobagous salviniae, Among the most abundant aquatic macrophytes in '
these reservoirs were Eichhornea, Hydrilla, Trapa, Vallisnaria and Utricularia.

Quantitative analysis of the stomach contents of five indigenous species, namely Efroplus
maculatus, Rasbora daniconius, Puntius filamentosus, Anabas testudineus and Mystus vittatus carried
out over a period of two years indicates that Etroplus maculatus is the best macrophytic feeder
followed by Puntius filamentosus and Rasbora daniconius (Tablel)

The larger individuals of these three species are used as food fish and the small ones have a
high demand in the aquarium fish trade and are popular export fish. Therefore, these minor
reservoirs where aquatic macrophytes are abundant can be utilized to grow these species which will
not only increase the inland fish production but also enhance the foreign exchange earnings in the
export aquarium fish trade.

Table 1. Relative importance (%) of aquatic macrophytes in the stomach contents of the indigenous
fish species in five minor reservoirs in Sri Lanka

Maha Matt Mada Lunu Bora
Etroplus maculatus 19.3 454 18.0
Rasbora daniconius 55 3.9 13.4 6.2 33
Puntius filamentosus 18.1 2.0 152
Anabas testudineus 0.0 0.0 0.0 0.0
Mystus vittatus 0.0 _ 0.0 0.0
Mada - Madampe reservoir, Maha - Mahawewa reservoir, Matt - Mattegoda reservoir;
Lunu - Lunuwila reservoir, Bora - Boralasgamuwa reservoir, '

KEYWORDS: macrophytes, control, indigenous fish,
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MULTIPLEX POLYMERASE CHAIN REACTION (PCR) ASSAY FOR
SIMULTANEOUS DETECTION OF DIFFERENT FISH VIRUSES

K., Williams, A. Sweeney, S. Blake, I. T. Singer and B. L. Nicholson.
Depariment of Biochemistry, Microbiology and Melecular Biology
University of Maine, Orono, ME, UUSA, 04469

The aguatic birnavirus infectious pancreatic necrosis virus (IPNV) and the rhabdoviruses infectious
hematopoietic necrosis virus ((HNV) and viral hemorrhagic septicemia virus (VHSV) are significant
pathogens, causing high levels of mortality among artificially propagated populations of fish. Disease
contro! requires rapid, economical, and specific diagnostic assays. Serological tests are rapid but generally
lack the sensitivity for the direct detection in fish tissue samples of typically low levels of virus. We and
others have developed polymerase chain reaction (PCR) assays for detecting and identifying individual fish
viruses. However, the need to perform separate, individual PCR assays for each virus complicates the
diagnostic process and increases the costs. To provide a more convenient and economical detection assay,
a single reverse transcriptase-polymerase chain reaction (RT-PCR) assay was developed for the simultaneous
detection in 2 single reaction of IPNV, IHNV and VHSV. Aquatic birnavirus-specific primers amplify a 206
bp ¢cDNA. fragment within the VP2 gene. IHNV-specific primers amplify a 371 bp ¢cDNA fragment within

" thenucleocapsid (N) gene. VHSV-specific primers amplify a 625 bp cDNA fragment within the glycoprotein
(G) gene. Results of a typical multiplex RT-PCR assay for these three viruses is shown in Figure 1. The
multiplex RT-PCR assay provides significant savings in time and materials in comparison to screening
clinical samples using separate, individual PCR assays for each virus and provides a significant advantage
over the currently used cell culture isolation method which requires 3-5 weeks.

A B C D

625 bp
371 bp
206 bp

Figure 1. Agarose gel of amplification products from multiplex RT-PCR assay. Lane A = negative control,
Lane B = VHSV, Lanes C and D = VHSV, IHNV and IPNV

KEYWORDS: Fish viruses, polymerase chain reaction
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DOMESTICATION AND SELECTIVE BREEDING OF
Penacus monodon IN THAILAND

Boonsirm Withyachumnarnkul', Vichai Boonsaeng?, Timothy Flegel® Sakol Panyim® and Chainarong Wongteerasapays*
"Department of Anatomy, Bichemistry and *Biotechnology, Faculty of Science, Mahidol University, Rama 6 Rd.,
Bangkok 10400, Thailand

Department of Bichemistry, Sri Nakarintaraviroj, Sukumvit Rd., Bangkok, Thailand

This report is a part of an ongoing project, “Domestication and Selective Breeding of
Penaeus monodon in Thailand”. Fast-growing and white-spot syndrome virus (WSSV)-free shrimp
were selected from commercial grow-out ponds. They were reared for one year to become FO pond-
reared broodstock. They were then bred to produce F1 offspring, which were screened to be free of
WSSV before rearing onward for one year. These F1 broodstock were then bred to produce F2
offspring which presently comprise nine, full-sibling families. The fecundity of the F1 broodstock
improved over that of the FO and although lower, approached that of wild broodstock. Fecundity was
improved to the point that viable commercial scale production of postlarvae from these broodstock is
foreseeable. ' '
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MULTIPLEX PCRFOR BDETECTION OF YELLOW-HEAD VIRUS AND
WHITE SPOT SYNDROME VIRUS IN Penaeuns monodon

Chainarong Wongteetasupaya', Vichai Boonsaeng®, Wansika Tongchuea?, Nusra Sitidilokratana®, Panan Kanchanaphum’,
Ratchanee Klinputsorn® and Sakol Pa.nyir_n3
'Dept of Biochemistry, Faculty of Medicine, Srinakharinwirot University, Soi 23 Sukhumvit Road,
Bangkok 10110, Thailand
*National Center for Genetic Engineering and Biotechnology, Rama 6 Road, Bangkok 10400, Thailand,
*Dept of Biochemistry, Faculty of Science, Mahidol University, Rama 6 Road, Bangkok 10400, Thailand

The polymerase chain reaction (PCR) applied in diagnostic and epidemiologic investigations
has the very useful advantages of sensitivity, specificity and rapidity. We have developed a method
for the simultaneous detection of both genomic RNA and DNA for two different species of shrimp
viruses, yellow-head virus (YHV) and white-spot syndrome virus (WSSV), which are currently the
cause of very serious and widespread losses in the shrimp industry in Thailand and in Asia. We
describe a method which allows rapid diagnosis by performing a single step of extraction for both
RNA and DNA using Trizol™ reagent. The co-extract was then used for successful nuecleic acid
amplification in a multiplex RT-PCR reaction employing the SuperSeript One-Step RT-PCR process
with primers 10F-144R for YHV and primers WSV4.2F-WSV4.2R3 for WSSV. This multiplex RT-
PCR assay system is convenient and sensitive and should be useful to shrimp aquaculturists for
simultaneous detection of YHV and WSSV in post-larvac and broodstock of 2. monodon and in other
asymptomatic carriers. :
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A RAPID ASSESSMENT OF THE FISHERY RESOURCES OF THE NAM
NGUM RESERVIOR, LAO P.D.R., USING CPUE.
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Nam Ngum reservoir supplies impottant wet-fish markets m the Lao P.D.R.’s capital city of
Vientiane, and provides important fishery benefits and cash ‘income for subsistence-level dwellers in
the reservoir’s twenty four riparian villages. This study aims to estimate production from the
reservoir using data from frame surveys and regular CPUE sampling and also provides information
on the seasonal movements of important commercial species within the confines of the impoundment.
This study has been carried out in cooperation with artisanal gillnet fishers from three riparian
villages over the course of one year from 1997 to 1998. In an attempt to obtain more information on

the basic biology of selected fish species, and complementary to the CPUE study, data have been
recorded on GSI for a number of important commercial species.
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TOLERANCE OF HORSESHOE CRABS TO TETRODOTOXIN
AND PARALYTIC SHELLFISH POISON

Kunio Yamamori, Takashi Matsui(*1) and Attaya Kungsuwan(*2)
Schoal of Fisheries Sciences, Kitasato University, Sanriku,

Iwate 022-0101, JAPAN. (*1) Graduate Schoo} of Agricultural
and Life Sciences, The University of Tokyo, Bunkyo, Tokyo 113,
JAPAN. (*2) Fishery Technological Development Tnstitute,
Department of Fisheries, Kaset Klang, chaluchak, Bangkok
10500, THAILAND

Horseshoe crabs are primitive arthropods, and only three genera and four species are
surviving now in the world. Carcinoscorpius rotundicauda, T. achypleus gigas and T. tridentatus are
Asean horseshoe crabs and Limulus polyphemus is an American species. The former two species
inhabit in Thailand. Horseshoe crabs are often eaten by the people in Thailand, and food poisonings
by ingesting horseshoe crab, especially their eggs have sporadically occurred. The causative species
was C. rotundicauda in all the cases reported, nevertheless significant toxicity was experimentally
confirmed not only in C. rotundicauda but also in 7. gigas. The responsible toxin is essentially -
composed of tetrodotoxin (TTX) and related substances, along with paralytic shellfish poisons (PSP}
as minor components. The mechanism of intoxication of the crabs is unknown. Therefore we
examined the tolerance of the crabs against TTX as well as PSP, because there is a tendency that an
animal with high tolerance to toxins may contain the toxins or have the capability to accumulate
them. :
Adult Jive specimens of C. rotundicauda and T. gigas were collected in the Gulf of Thailand
in Februaly 1997. Juvinile live specimens of . romundicauda and L. polyphemus were purchased
from a petshop in Japan in February 1996 through November 1997. These specimens were used for
the tolerant test.

The results obtained are summerized in Table 1. As to TTX, T, gigas and L.polyphemus
exibited almost the same considerable high tolerance, with the minimum lethal dose (MLD) of 50-
150 MU/20 g of body weight. While C. rotundicauda showed a very high resistance that was about
10 times stronger than the others. As to PSP, C. rotundicauda and L. polyphemus showed almost the
same considerable high tolerance, with MLD of 100-200 MU/20g of body weight.

Table 1. Minimum lethal dose of TTX and PSP administered intraperitonealy in living three species
of horse shoe crab.

Minimum lethal dose (mu/20g of body weight) .
Horseshoe crabs CTTX PSP
Carcinoscorpius rotundicauda >1200 100-200
Tachypleus gigas 60-150
Limulus polyphemus 50-100 100-200

KEYWORDS: Horseshoe crab; Tetrodotoxin; Paralytic shellfish poison
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HORMONAL CONTROL OF VITELLOGENESIS IN PENAEID SHRIMP

1. Yano

Department of Marine Bioscience, Fukii Prefectural University, Gakuen-cho 1-1, Obama, 917 Fukui, JAPAN
E-mail: yano@fpu.ac.jp

Control of maturation is a major problem to the development of commercial aquaculture
programs for penaeid shrimp. In penaeid shrimp, maturation involves two main processes,
vitellogenesis and final maturation of oocytes. In vitellogenesis of penaeid shrimp, two phases are
involved: vitellogenin (Vg, a precursor of egg yolk protein) synthesis in the ovaty and accumulation
of vitellin in oocytes. Vg synthesis in ovarian tissue pieces can be stimulated by thoracic ganglion
extract prepared from vitellogenic females. Vitellogenin synthesis in the ovary is stimulated by
vitellogenesis-stimulating hormone (VSH), a neuropeptide of approximately 10000 Da, secreted from
the thoracic ganglion in the kuruma prawn, P. japonicus. Vg synthesis in incubated previtellogenic
ovarian pieces can be stimulated by estradiol-17B. Oil globule stage cocytes, which are the oocytes at
the initial stage of primary vitellognesis, were found in incubated previtellogenic ovarian pieces after
treatment with estradiol-17B in vitro. These results suggest that estradiol-17, probably secreted
from the ovary, stimulates Vg synthesis in the ovary as a Vg-stimuating ovarian hormone in penaeid
shrimp. Unilateral eyestalk ablation is effective in increasing serum Vg in the kuruma prawn. Vg
synthesis can be induced slightly in isolated previtellogenic ovarian pieces, which are not affected
directly by hormones from eyestalks in vitro in the kuruma prawn. This suggests that Vg synthesis in
the ovary may be inhibited directly by vitellogenesis-inhibiting hormone (VIH) secreted from
eyestalks. On the other hand, Vg synthesis in ovarian pieces incubated with thoracic ganglion pieces
prepared from vitellogenic females can be stimulated by serotonin. However, serotonin was not
effective in stimulating Vg synthesis in ovarian pieces incubated without thoracic ganglion pieces.
These results suggest that secretion of vitello genesis-stimulating hormone from the thoracic ganglion
may be induced by serotonin. :

KEY WORDS : neurohormone, estradiol-17p, vitellogenin synthesis, penaeid shrimp
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EFFECT OF METHYLTESTOSTERONE AND 17 o-HYDROXY-
PROGESTERONE ON SPERMATOGENESIS IN BLACK TIGER SHRIMP,
' Penaeus monodon FAB, :

R. Yashiro, P. Na-anant and V. Dumchum -
Shrimp Culture Research Institute, Tzsa-annt, Songlkhla, THAILAND
E-mail: nicas@t-rex.hatyai. inet.co.th Fax: 66-74-442-450

Methyltestosterone (MT) and 17c-Hydroxyprogesteroné (17-oHP) were injected into the
abdominal muscle of male Penaeus monodon in two experiments at various concentrations (100 and
200ng/g BW in the first and 50 and 100ng/g BW in the second). The shrimp used were earthen pond
reared (260 days old} and had an average body weight of 95.6 +11.6 g. The sperm sacs at the bases of
the 5th walking legs were checked at the beginning and removed prior to hormone injection. After
injection, they were checked every 7-10 days for a total period of 40 days. Three developmental
definitions were set:- 1) Productive : both sperm sacs with full sperm masses (whitish) or one sperm
sac full and one half-full. 2) Semi-productive: both sperm sacs half-filled with sperm mass or one full
and one empty (transparent). 3) Non-productive: both sperm sacs empty or one side half-filled and
one side empty. The results from the first experiment sbowed that 100% productive sperm sacs were
obtained by day 25 after injection with MT 100ng/g BW. By conirast, 100% productive sperm sacs
were obtained by day 33 after injection with MT 200ng/g BW, 17-0HP 200ng/g BW and control
solution (a mixture of distilled water and ethanol). The results from the second experiment showed
that 100% productive sperm sacs were obtained by day 22 after injection with MT 100ng/g BW. On
the same day, the other treatments (MT 50ng/g BW, 17-olIP 50, 100ng/gBW and control solution)
gave 75%, 50%, 50% and 20% productive sperm sacs, respectively. Thus, MT 100ng/g BW was the
- best among all treatments for enhancing spermatogenesis of male black tiger shrimp, yielding full
sacs from empty sacs within 22-25 days. The sperm sacs in the productive group had an average
weight of 45.8 +17.8 mg and contained 8.17 + 13.62 x 10° cells/ml.

Table 1. Effect of methyltestosterone (MT) and 17a -hydroxyprogesterone (17a-HP) injection on
spermatogenesis of male Penaeus monodon as measured by sperm sac productive percentages at
varjous times after injection. Results are given for 2 experiments. (nd = no data; day —1 = before
removal of sperm sacs). Numbers with the same letter in each row were not significantly different
{p=0.05).

TREATMENT Period (Day)
Experiment 1 -1 0 8 19 25 33 40
MT-100ng/gBW 80.0° 0 44.4°%  75.0° 1000° 857" 100.0°
MT-200ng/gBW 44.4° 0 50.0°  66.7°  833°  100.0° 100.0®
17a - HP 200ng/gBW 88.9° 0 12.5°  83.3°  833*  100.0° 100.0°
Ethenol+distilled water  100.0*° 0 286° 833" 80.0®  100.0° 66.7% .
Experiment 2 -1 ¢ 10 22 36 53
MT-50ng/gBW 50.0 0 250 750 66.7 0.0
MT-100ng/gBW 75.0 0 250 1000 500 100.0
17a- HP 50ng/gBW 75.0 0 0.0 50.0 333 nd
17a - HP 100ng/gBW 75.0 0 50.0  50.0 75.0 66.7
Distilled water , 50.0 0 25.0 100.0 nd nd

KEY WORDS : Penaeus monodon, spennatogeneéis, steroid hormone
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VARIATION OF PLASMA SEX STEROID LEVELS IN THE GIANT
GROUPER, Epinephelus lanceolatus

Renu Yashiro' Vichai Vattanakul' Jeanjit Kongkumnerd!, Prakong Tangpraprutkul” and Soranuth Sirisuay’
i. National Institute of Coastal Aquaculture, Kao-sean Soi 1, Songkbla, Thailand 90000
2. Faculty of Sciences, Chulalongkomn University, Payathai Road, Bangkok 10330

Study on the variation of sex steroids in the Giant Grouper, Epinephelus lanceolatus by
RIA method. Average and individual plasma levels of sex steroids were recorded for 18 months
in fish with average weight of 14.4-24.4kg. Results showed that the monthly average level of
estradiol-17p (E7) and testosterone (T) were significantly different (P<0.05). Ep level peaked
during January to March 1996 (464.3-514.3 pmol/l). The lowest level (143.8 pmol/l) was
recorded in November 1996. However, T level was peaked during January to February 1997
(1,375-945 pmol/l) these levels were not significantly different (P>0.05) from the levels of
August and September 1996. The lowest level of T recorded during this study was also in
November 1996 (195 pmol/l} (Fig. 1). The growth of 535g/month (17.8g/day) in body weight
was recorded. Results from individual checking of these hormone levels revealed natural
spawning season of these fish may have 2 peaks, during August to October 1996 and January to
March 1997. Histological study from gonad samples in February and August 1996 showed
various stages of oocytes including vitellogenic stage.

Fig. 1 Average value of plasma levels (pmol/l) of testosterone, T and 17Bestradiol, Ep of the studied
Giant Grouper, Epinephelus lanceolatus

Hormone levels (pmol/}

KEYWORDS: Sex Steroids levels, Giant grouper (Epinephelus lanceolatus)
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COMPAR’ESON OF SHRIMP HIGH DENSITY LIPOPROTEIN AND BETA
GLUCAN BINDING PROTEIN

Gloria Yepiz-Plascencia, Prancisco Vargas-Albores, Flor Jimenez-Vega, Lydia M. Ruiz-Verdugo and Gabriela Romo-
Figueroa
Centro de Investigaci?n en Alimentaci?n y Desarrolio, PO Box 1733; Hermesillo Son.; 83000, Mexico

In the hemolymph of marine shrimp, a high density lipoprotein (HDL) and a [B-glucan
binding protein (BGBP) have been found. These proteins are involved in the transport of lipids and in
the recognition of foreign matter, respectively. Similarities between the color and molecular mass of
these proteins were initially detected. To do a detailed comparison, HDL and BGBP were purified,
and characterised from three shrimp species, white shrimp Penaeus vannamei, brown shrimp P.
californiensis and blue shrimp P. stylirostris. HDL was purified by two sequential density gradient
ultracentrifugation steps while BGBP was purified by carbohydrate (laminarin) affinity
chromatography. Both proteins were monomeric with approximately the same molecular mass by
SDS-PAGE (~100-112 kDa). Both were recognized by ConA and WGA, indicating that they are
glycoproteins. Since shrimp HDLs contain lipids, they have a lower density than the majority of
shrimp plasma proteins. This allowed their purification by density gradient ultracentrifugation.
Purified HDL from P. vanngmei had densities of 1.12-1.14 g/ml, while those from P. californiensis
and P. stylirostris had average densities of 1.139 and 1.137 g/ml, respectively. These proteins also
had similar amino acid composition and high sequence identity in the N-terminus. Polyclonal
antibodies were prepared against P. vannamei HDL (anti-HDL) and P. californiensis BGBP (anti-
BGBP). Both antibodies recognized the six proteins; HDL and BGBP from F. vannamei, HDL and
BGBP from P. californiensis and HDL and BGBP from P. stylirostris. Therefore, BGBP and HDIL
appear to be the same protein. This suggests a very close reIatlonshlp amongst molecules of the
immune system in different shrimp species.
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EFFECTS OF MANAGEMENT STRATEGY ON NUTRIENT BUDGETS IN
NILE TTLAPIA (Oreochromis niloticus) PONDS

C. Kwei Lin', Yang Yi' and James S. Diana®

1. Aquaculture and Aqoatic Resources Management Program
Asian Institute of Technology
P.O. Box 4, Klong Luang
Pathumthani 12120, Thailand

2. School of Natural Resources and Environment,
University of Michigan, Ann Arbor, USA

Nitrogen and phosphorus budgets in Nile tilapia ponds receiving various fertilization and feed
inputs were compared. Two experimental treatments were conducted in triplicate in six 280-m*
earthen ponds at Bang Sai, Thailand. In treatment A, ponds were fertilized throughout the
experimental period, and pelleted feed was added starting on day 80. In treatment B, ponds were
fertilized until day 80, and followed by adding pelleted feed. Ponds were stocked with sex-reversed
all-male Nile tilapia with an average weight of 23-24 g at 3 fish/m®. All ponds were fertilized weekly
with urea and triple superphosphate (TSP) to give 28 kg N/ha/day and 7 kg P/ha/day. Ad libitum
feeding rates were determined for each pond by measuring the total amount of pelleted feed consumed
during 1000-1100 h and 1400-1500 h every Monday. Feed application rate (50% ad libitum) was then
calculated for each treatment, and this rate was applied from Tuesday through Sunday. The water
depth of each pond was maintained at 1 m, and ponds were topped up weekly to replace losses due to
seepage and evaporation.

Fish growth in treatment A was significantly better than that in treatment B. The final mean
weight and total yield in treatment A were 3 12+1.8 g and 227.8+4.4 kg/pond, respectively, compared
to 248+17.5 g and 182.4£16.9 kg/pond in treatment B. DO values for both treatments varied from 1.0
to 10.6 mg/L. Mean total alkalinity values in treatment A and B were 104.3+21.7 and 88.4+2.4 mg
CaCO4/L, respectively; mean chlorophyll @ concentrations in treatments A and B were 139.7+36.2
and 110.8+15.5 pg/L, respectively. Total inputs of nitrogen (N) and phosphorus (P) in treatment A
were significantly higher than those in treatment B. However, significant differences were not
observed between treatments for nitrogen and phosphorus losses due to fish harvest. Losses of N and
P in discharged water at harvest and the nutrient content in effluent water at harvest were not
significantly different between treatments. The nutrient budgets showed the unaccounted N losses for
all ponds ranged from 70.66% to 78.01% and P losses from 81.88% to 87.25% of the total inputs. The
large amounts of nitrogen unaccounted for could be attributed to losses through denitrafication
process in pond bottom sediments.

- KEYWORDS: Nile tilapia, management, nutrient budget, nitrogen, phosphorus, pond
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TRACKING THE INVASIVE PATHWAYS OF FISH
PATHOGENIC BACTERIA.

Leung Ka Yin

Department of Biological Sclences
Faculty of Science

Natlonal University of Singapore
Singapore 119260,

Fish diseases contribute a substantial economic loss to aquaculture industry in Asia and around the
world. Bacterial diseases are caused by common fish pathogens such as Aeromonas hydrophila,,
Edwardsiella tarda and Vibrio species. These are Gram negative bacteria that cause systemic
infections in marine and freshwater fishes. They can enter fish cells and survive as intracellular
parasites. The molecular mechanisms used by these organisms to enter and survive inside host
tissues, to combat the immune system, and to disseminate remain poorly defined.. Two models were
used to frack their invasive pathways.

Fish epithelial cells were used as the first model to document the events during and after the
entry of these invasive fish bacteria. The host-pathogen interactions between these bacteria and fish
cells were examined using phase-contrast, confocal, indirect immunofluoresence and scanning
electron microscopy. in addition, potential signal transduction pathways that precede bacterial
internalization were studied by using signal transduction and cytoskeletal inhibitors. Rearrangement
of F-actin was observed as local polymerization (actin clouds) in early infection. Actin clouds could
have been induced by the bacteria for "assisted" uptake into fish cells. Our results suggest that these
bacteria may bind to the surface of fish cells and trigger a signal to the microfilament which then
generates the force necessary for bacterial uptake.

Our second model is to track the invasive pathway of fish pathogen in fish by tagging it with
a fluorescent probe. Intramuscular injections were used to introduce the bacteria intg the fish. Single
and mixed infections were examined. Different organs and tissues were collected to map out the
infection kinetics. These studies will play an important role in understanding the precise mechanisms
and events in fish following bacterial invasion and leading to septicaemia.
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EGG SPAWNING PATTERNS AND EGG SHAPE OF Entobdella hippoglossi
MULILER 1776, ON THE SKIN OF THE ATLANTIC HALIBUT,
Hippoglossus hippoglossus L. 1758

Gil Ha Yoon"? , Andy P. Shinn’, Christina Sommerville! and Jae-Yoon Jo?

nstitote of Aquaculture, University of Stirling, Stirling FK9 4 LA, Scotland, UK
% Department of Aquaculture, Pukyong National University, Pusan  608-737, KOREA

The monogenean skin parasite of Entobdella hippoglossi Muller 1776 has commonly been
found on captive broodstock halibut. Infestation of the parasites appears to be serious problem for the
culture of the Atlantic halibut. However, because the host fish live on the bottom of the sea and the
halibut farming industry is about to start, research on this parasite is yet be carried out. The present
study, therefore, was to investigate the spawning behaviour and egg production of E. hippoglossi as the
basic step to solve this problem.

The eggs of Entobdella hippogiossi were discharged from the uterus by very powerful
contractions of the anterior part of the parasite. The tetrahedral shaped egg emerged first, followed by
the egg filament. The manner in which eggs were released from the body of the parasite was that the
filaments were entwined, to the extent that eggs were laid in a chain-like fashion. The parasite produced
second and subsequent eggs before the filament of the first egg was fully released from the body of the
parasite. Production of eggs on a chain was the usual manner in which this parasite distributing its eggs.

There was no significant difference between the mean number of eggs (total number of
eggs/total number of parasites) produced by parasites from the male hosts (26.9 + 10.4 eggs, n=40) and
eggs produced by parasites from the female hosts (35.2 £ 9.9 eggs, n=40)(P>0.05). The average
number of eggs produced per spawning parasite (total number of eggs/the number of spawning
parasites) was higher on the female hosts (70.3 £ 16.6 eggs, n=20) than those on the male hosts (53.8 +
19.2 eggs, n=20),

The mean number of eggs per parasite (total number of the eggs/ total number of the parasites)
from the ventral surface of the host (53.2 + 13.2 eggs, n=40) was significantly greater than those
produced by parasites from the dorsal surface (8.9 + 2.8 eggs, n=40)(P < 0.05). It was also found that
more worms spawned on the ventral surface (26 out of 40, 65%) than those on the dorsal surface (14
- out of 40, 35%). The mean number of eggs produced by actnally spawned parasites on the ventral side
was significantly (P < 0.03) greater (81.8 + 18.0 eggs, n=26) than that on the dorsal surface (25.4 +
6.1, n=14).

The newly produced eggs of E. hippoglossi are yellowish in colour and tetrahedral in shape.
The average length of an edge of the tetrahedron was 175.3 + 9.2 um (n=40). The eggs are entwined
together in a complicated chain-like fashion by a long filament or appendage. The appendage was
attached to one comer of the egg (proximal apex) and entwined at its distal end forming the egg bundle.
Closer examination of the appendage showed the presence of buoy-like structures. These structures
were irregular in size and in distribution. Individual eggs had an operculum formed at an apex which is
opposite to the coner that bears the appendage (distal apex). ‘

KEYWORDS: Monogenean; Atlantic halibut; Fntobdella hippoglossi
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EARLY DEVELOPMENT OF LABORATORY-REARED SILVER SEA BREAM,
' Sparus sarba

Takao YOSHIMATSU' and Apostolos MIHELAK AKIS'?

! Fish. Res. Lab., Kyushu Univ., Tsuyazaki, 811-3304 Fuluoka, JAPAN
% Nireus Chios Aquaculture S. A., Fisheries Research Centre, 344 00 Kastella Evias, GREECE

The silver sea bream, Sparus sarba, is a fish of commercially important Sparidae group found in
the seas surrounding Japan, Korea, Taiwan, and in the East China Sea, Indo-Pacific and Red Seas. It
inhabits shallow waters at a depth usually less than 50 m and it also can be found in brackish waters.
Initial studies in Japan on the propagation and rearing of the silver sea bream have shown that this
species is suitable for aquaculture (Tsukashima and Kitajima, 1982; Kitajima and Tsukashima, 1983).
Recently a series of biological studies focused on the aquaculture of this species was reported in Japan
(Mihelakakis and Kitajima, 1994, 1995, Mihelakakis ef a/., 1994), but about the ontogeny of the present
species the information is still incomplete. In this report, the morphological development and the growth
in the early developmental stages ate described in detail from a series of laboratory-reared specimens to
provide more information on the early life history of the silver sea bream.

All investigations were carried out at the Fishery Research Laboratory of Kyushu University,
from May to August in 1996, Naturally spawned eggs were collected from a broodstock tank and
incubated in 1 m* polycarbonate tanks with sand-filtered sea water (WT 19-27°C; Salinity 30-32 ppt).
Hatched larvae were reared with feeding n3 HUFA-enriched rotifers (S-type), Arfemia nauplii,
commercial feeds, and sampled periodically. The observation of the embryonic and early development
was carried out on live specimens after anesthetization with MS222. After the observation and
measurement of fish body, specimens were preserved in 5-10% buffered formalin solution. Preserved
specimens were used for studying the development of the external and internal organs including skeletal
system with double-stained samples.

Fertilized eggs hatched after 35.5-.39.0 h incubation at 21.2-22.5°C. Feeding began on the 4th
day after hatching at 3.38+0.08 mmTL. The inflation of the gas-bladder began on the 5th day (3.49+0.07
mmTL). The anlagen of the caudal fin appeared and the upper and lower jaws started to ossify on the
10th day (4.61+0.27 mmTL). The notochord started to flex upward on the 14th day (5.70+0.38 mmTL).
The transformation from the larval to the juvenile stage started around 27th day after hatching (9.97+1.82
mmTL), where the ossification of vertebral column finished. The squamation started from the 14-15
mmTL juvenile on the 34th day after hatching, then simultaneously, they completed the formation of the
aduit-like digestive tract. When juveniles reached 25-30 mmTL in size they completed squamation.
Marked morphometrical changes occurred in the relative growths at the beginning and ending of the
Jjuvenile stage that closely linked with the organogenetic development,

KEYWORDS: Larval rearing, Silver Sea Bream, Early development, Juvenile
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BIOLOGICAL CHARACTERISTICS OF EARLY DEVELOPMENT OF
GREY MULLET, Mugil cephalus LINNAEUS

Ou Youjun and Li Haer
South China Sea Fisheries Institute, Chinese Academy of Fishery Science,
Guangzhou 510300

This paper dealed with the biological characteristics, nutritive peculiarities and development
stages of early development of grey mullet, Mugil cephalus Linnaeus under artificial rearing
conditions. Frequently, the larvae died of deformity, hurt and indigestion. Growth divergency was
throughout the developmental stages and enlarged with time. The ecological and physiological
relationship between development and environment of larvae and juvenile, as well as the effect of it
on growth and survive were discussed.
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A STUDY ON FISHERIES BIOLOGY OF Trichivrus nanhaiensis
IN THE ADJACENT WATERS OF TATWAN BANK

Zhuangli Zhang, Sunzhong Ye
Fisheries Research Institute of Fujian Province
7 Hai Shan Road, Xiamen, 361012, CHINA

New species—Trichiurus nanhaiensis is a kind of off-shore, warm-water, demersal fish.
They dwell in waters from 60 to 100 meters depth and mainly distribute in the near-water on the
north of South China Sea. Dr. Wangkeling ever reported its figure and peculiarity, but its biclogical
characteristic has never been reported at home and abroad up to now. ‘

~ Basing on the biological data of 1005 samples collected in random from catch by angle

fishery in the adjacent waters of Taiwan Bank which was investigated from May to November during
1994 and 1996, this paper researches its population composition, breeding, characteristic of growth
and morality. The results indicates that its catch consists of 6 classes, from age Il to age VII. Of
them, age group IIl and IV are dominant. The dominant groups of anus length are from 320 to 380
mm, and the dominant groups of weight are from 400 to 600g. The ages of first sexual maturity are
age [l to Il The anus length of the minimum sexual maturity is 288 mm. The spawning period is
from May to November. The parameter of growth equation of Von Batalanffy are: L «0=856.34 mm,
W 0=5375.9g, K=-0.1986, to=-4625, the age of corner point of weight growth is age 6.062. The total
morality rate is 1.1132, the instantaneous natural and the fishing mortality rate are 0.3681 and 0.7451
respectively. The best minimum of fishing weight is 338.9g, the best minimum of fishing anus length
is 287.0 mm.

The research result of biological characteristic indicated that the resources in the
investigation regions are excellent, which can be exploited in further.

KEYWORDS: Study, Fisheries biclogy, Trickiurus nanhaiensis, Adjacent Waters, Taiwan bank
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MYCOTIC INVOLVEMENT IN EPIZOOTIC ULCERATIVE
- SYNDROME OF FRESHWATER FISHES OF BANGLADESH: A

HISTOPATHOLOGICAL STUDY
Gias Uddin Ahmed and Anwarul Hogue
Department of aqusculture
Bangladesh Agricultural University
Mymensingh-2202, BANGLADESH

Five species (Cirrhinus mrigala, Catla catla, Puntius sophore, Glossogobius giuris and
Labeo rohita) were found to be affected by epizootic ulcerative syndrome (EUS) around
Bangladesh Agricultural University campus. A monthly sampling was carried out from October
1997 to March 1998, Four fish were taken from each species during each sampling period.
Samples were collected from skin, muscle, liver and kidney and fixed in 10% neutral buffered
formalin, The samples were processed by an automatic tissue processor, sectioned at 5 um and
stained with hacmatoxylen and eosin.

Clinically and histologically C, mrigala was found to be severely affected by EUS,
followed by C. catla, P. sophore, G. giuris and less affected species was L. rohita. Large, deep
and whitish ulcers were recorded in the lateral region (near dorsal fin) and caudal region where
part of fins, scales and muscles were lost in most of the EUS affected fish. Pathologically a
massive necrosis of the epithelium and muscle tissue were found in the affected area surrounding
the granuloma. The granuloma due to hyphal infection consisted of moncnuclear épitheloid cell
and fabrillar structures. Fungal granuloma were also found in liver but not frequent in kidney.
However, in kidney a - massive necrosis of tubules and glomeruli were recorded with the
appearance of many inflammatory cells.

Water quality parameters like Figure 1: Cross section showing well-developed
temperature, alkalinity and hardness were fungal granuloma consisted of epitheloid
recorded and their values were reduced in cell (e)with a fim of fibroblast from muscle
the months of December, January and of C. mrigala (arrow) (H & E, x430)

February in comparison with other months.
The clinical signs, infection mode and
histopathology of the disease reported by
vartous authors are resemble to mycotic
granulomatosis observed in the present study.
Thus from the consistent involvement of fungus
and its similarity in pathological changes it
could be mentioned that fungus is one of the
important pathological agents of EUS.

KEY WORDS: Fungus;, EUS; Freshwater fish,
Histopathelogy
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BRUSH SHELTER: A RECENTLY INTRODUCED FISHING METHGD
EMPLOYED COMMERCIALLY IN THE KAPTAI RESERVOIR
FISHERIES, BANGLADESH

K. K. Abmed and J. B. Hambrey

Aquaculture and Aquatic Resources Management Program
School of Environment, Resources and Development
Asian Institute of Technology

Pathumthari-12120, Thailand

With a surface area of 68,800 ba at Full Supply Level (FSL), Lake Kaptai has
become one of the largest reservoirs in Southeast Asia. Though it was created primarily for
hydroelectric power generation, it bas contributed substantially to the national economy of
Bangladesh through freshwater fish production, navigation, irrigation and flood control. In
exploiting fish from the reservoir, various crafts and gears have been in use since
impoundment. All the gears operated are traditional and have a strong rescmblance to gears
used in other infand waters. Since the early 90s brush shelters, the only Fish Aggregating
Device (FAD) has become popular with the fishers. As Indian major carps are the native
species and possess a high value they are usually the target species for the reservoir fishery
and accordingly, an enhancing program bas been initiated since the inception of landings.

This paper describes a detailed study on the brush shelter based on a field survey of
four major fishing grounds of the reservoir. The survey covered about 10% of the estimated
brushes employed. Random sampling was done irrespective of brusb size (area covered) and
places of installation/operation. The information on catch and species compositions presented
here was obtained from in situ observation and other related information was collected
through a structured questionnaire covering all relevant aspects of this fishing method.

Brusb piles commonly cover an area between 0.05 and 0.3 ba and are usually
installed along the edge of a channel with a reasonable water depth. It is estimated that about
1000 brush-shelter are operated around the reservoir and each brush is fisbed twice a year.
Arms of the reservoir, locally called Ghona (creek) are mostly preferred for installation. The
brushes are usually square, rectangular or round, surrounded with bamboo or wooden frames,

- generally constructed with branches of trees such as the Hizal, Jamboline, Jam, Hewra, etc.
To attract fish, water byacinth is placed over the surface. The only difference between this
fishing practice and other inland fisberies is the fish luring practice with locally available
feeding ingredients (rice bran, wheat bran, mustard oil cake, fermented rice, etc.). Spices
like boss, akanghi, methi and fish scent are also used 2-3 days prior to barvest. Duration of
the fishing is 6-7 months in a year (November to May) when water depth is maintained at a
lower level and, the peak harvest is observed from February to May. It is evident from this
study that the estimated average harvest in each brush is 242 kg which comprised about 17%

" major carps. Within this composition Labeo rohita contributes the major portion (8.7%)

. followed by C. mrigala and L calbasu (around 3% each). The quantity of fisb caught in each

brusb varies directly with brusb size, location and the quality of feed. A total amount of 483

MT fish of different categories is harvested annually, which acconnts for about 8% of the

total catch. The problem with this total barvest policy is not only removal of gravid brood
fish, but also the progeny. An estimated 23% of major carps of illegal size (<23cm) are being
barvested by this technique.

Unplanned and unregulated use of this gear poses a serious threat both to the natural
stock, and to the effectiveness of stock enhancement.

Keywords: Brush shelter, Reservoir, Bangladesh
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FISH CONSUMPTION PATTERN IN MAJOR FRESHWATER FISHERIES
PROVINCES OF CAMBODIA - RESULTS OF A HOUSEHOLD SURVEY

Mahfuzuddin Ahmed!, Hap Navy. Ly Vuthy?and Rowena Andrea V. Santos'
policy Research and Impact Assessment Program (PRIAP)

International Center for Living Aquatic Resources Management (ICLARM)
MCPO Bax 2631, 0718 Makati City, PHILIPPINES

\ekong River Commission Phnom Penh, Cambodia

Eight fishing provinces namely Siem Reap, Battambang, Pursat, Kampong Thom, Kampong
Chhnang, Kandal, Kampong Cham including Phnom Penh were surveyed during 1995-1996. The
main aim of the study was to assess the socioeconomic conditions of the households living in fishing
dependent communes in order to provide the necessary information and a proper perspective for the
sustainable management of the freshwater capture fisheries of Cambodia.

A total of 5 117 sample households covering 83 sample communes in 51 fishing districts
were surveyed. About 4.19 million people (more than 40% of the total national population) live in
the 51 fishing districts, where an estimated of 2.30 million people live in 328 fishing dependent
communes located within the fishing districts. The study communes also covered the two major

_systems of freshwater capture fisheries environment: 1) the Great Lake and Tonle Sap River; and 2)

'the Mekong-Bassae Rivers and adjoining floodlands. The socioeconomic characteristics of the
fishing communes from the eight provinces were summarized, Fishing communes were grouped into
three levels of involvement: family fishing, middle-scale and large-scale fishing following the official
classification of the Department of Fisheries, Cambodia. Only 23 households (1%) were engaged in
large-scale fishing; 284 (<6%) for middle-scale fishing and almost all fishing dependent households
in family fishing.

The most common type of fishing lot for large-scale fishing was riverine/lake lot and the
most popular gears. used were bamboo barrage traps and seine nets. For middle-scale, the fishing
grounds are located in Tonle Sap and its connecting small rivers/lakes, upper portion of Mekong and
small rivers/lakes connected to the Great Lake. Commeonly used fishing gears were hook long lines,
bamboo traps/fence traps and gillnets. Family fishing is allowed during both open and closed
seasons. Family fishing gears included single-hook lines, small handled dragnets, bamboo/rattan traps
and gillnets. Households engaged in family fishing usually catch fish in small rivers/lakes, inundated
forests and flooded ricefields. Based on the average size of catch from both family fishing (647 kg
per household) and middle-scale fishing (3 319 kg per household), the estimated fish catch in the
surveyed provinces was around 200 000t. Nearly 40% of the fish catch was consumed within the
fishing dependent communes whose level of per capita intake of fresh fish (49.7 kg/yr) is higher than
the non-fishing households (39.9 kgfyr). Given other processed fish in the diet, the total fish
consumption by the fishing dependent communes could be as high as 75.6 kg per capita per annum.

KEYWORDS: fish consumption pattern, fishing communes, freshwater fisheries
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COMMUNITY PARTICIPATION IN ENHACING FISH PRODUCTION :
ESTABLISHING FOOD SECURITY FOR THE FUTURE

Anwara Begum Shelly, §.M. Nazmul Alam and Marcel D' Cosla,
Caritas, 2-Outer Circular Road, '
Shantibagh, Dhaka-1217, Bangladesh.

In 1996, the Government of Bangladesh launched the Community Based Fisheries
Management (CBFM) projet to test .alternative models of Government-NGO cooperation in
empowering fishing communities to manage fisheries and to improve the livelihood of poor fishers.
Fish is an important part of the diet for the population, providing 80% of animal protein intake,

Fish, fishers and fisheries are intimately connected and play a large part in the ljves of rural
Bangladeshis as source of food, employment and nutrition. Inland fisheries - mainly in floodplains -
contribute substantially to the sectoral production. Despite this natural wealth, fish stocks in the
floodplains have been sharply declining because of man-made intervention and inadequate incentives
to protect the resource. Action has been taken by government to halt and reverse the decline in fish
production, but mainly through large scale stock enhancement.

Caritas is working with Department of Fisheries under the CBFM project to mobilize the
fishing communities living adjacent to waterbodies, to ensure community access to common fishery
resources, and to develop greater efficiency, equity and sustainability which will benefit the fishers,

Caritas aims to help the rural poor by building a people’s organization or APEX which Is
an independent legally recognized cooperative society. The purpose of this Apex is to enable the
participants to gradually take over responsibility for these activities by themselves as Caritas phases
out. The same process is followed in the CBFM project: the fishers groups form an Apex
organization in the form of Bee] Management Committee (BMC) which represents all the organised
fishers and will eventually take contro] of the fishery and use it in a sustajnable manner. Caritas,
with support from DOF and ICLARM, consciously opted for a mechanism through which the
community is not only responsible to maintain and derive benefit from the use of the resource, but
in the long run the resource will play a significant role in empowering local communities.

With the above visjon Caritas is working in five waterbodies. Groups of local fishers and
women of equal low socio-economic status are formed. This is to ensure that the existing users
retain access and will gain ownership over the resource. Caritas provides social and technjcal
training to enhance professional skills, raise awareness on sustainable management, and extend adult
literacy. Caritas also provides micro credit and assistance in obtaining the lease of these beels from
the Government. The results of approximately two and haif years of activities in an open floodplain
beel where the community introduced conservation measures for natural fish stocks are presented.

Ashurar heel is an open capture fishery where local people and outsiders fish regularly,
Stocking was done by a government project before the CBFM project, but was not accepted locally
because the community was neither involved nor consulted in the process and fish could easily
escape. After a year of mobilization under CBFM project the 423 organised fishers declared the
deepest part of the beel to be a permanent fish sanctuary for residence of brood fish. The fishers,
through the BMC where all fisher groups are represented, demarcated the area and stopped fishing
generally for three months when fish were reproducing.  Initial results from monitoring show -
increased catches of small indigenous fishes. Catch per unit fishing effort, fish species diversity as
well as fish consumption are all reported to have increased substantially.” Encouraged by this, the
fishers blocked some openings of the bee] to prevent fish escaping. During the dry season when the
deeper parts of the beel become isolated, the fishers also stocked native fishes in pens.

The project so far offers an innovative and viable model for floodplain fishery management
that succeeded due to strong community participation and effective partnership among government
agencies, NGOs and fishing communities. ' ' :



295

STARVATION AND INFLUENCES OF INITIAL DELAY OF FEEDING ON
SURVIVAL AND GROWTH OF THE. GREEN CATFISH,
Mpystus nemurus (Cuv. & Val.)

Thumronk Amornsakun; Sommai Chiayvareesajja and Anuar bin Hassan
Fisheries Technology Program

Department of Technology and Industries

Faculty of Science and Technology

Prince of Songkla University, Pattani Campus

Pattani, THAILAND 94000

A starvation experiment was carried out using a 10-liter aquarium with three replications.
Two hundred newly hatched larvae of green catfish were kept without feeding. Larvae started to die
at 56 hr and all died within 176 hr hatching. Water temperature ranged between 27.2 to 31.5°C.

The influences of initial delay of feeding on survival and growth were conducted through
seven test groups. The groups were divided at one day intervals from start of feeding up to starvation
time. The larvae were fed with Moina at a density of 5-10 ind/ml. There were no significant
~ differences (P>0.03) among survival rates from start of feeding (2 days old larvae) up to 4 days delay.
But there were significant differences (P<0.05) on total length of larval green catfish between delay
from start of feeding (2 day old larvae to § day old larvae). It is suggested that larval green catfish
should be fed with Moina as a live food at 2 days after hatching in order to achieve high survival rates
and growth. '

KEYWORDS: Starvation; Delay of feeding; Green catfish, Mystus nemurus
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TWO TYPES OF COMPLEMENT REGULATORY PROTEIN-LIKE
¢DNAs AND FOUR COMPLEMENT COMPONENT ¢DNAs
OF JAPANESE FLOUNDER -

Takashi Aoki and Takayuki Katagiri
Laboratory of Genctics and Biochemistry
Tokyo University of Fisheries

Konan, Minato, Tokyo 108-8477, Japan

We cloned and analyzed of six complement component related protein cDNAs, two of
wbich represent types of complement regulatory-like proteins, plus C3, C7, C8 beta and C9,
from the liver cDNA library of Japanese flounder Paralichthys olivaceus.

Complement regulatory proteins are known to protect host cells from the destructive
action of complement. We cloned. two types of complement regulatory protein-like cDNAs
termed HCRF-1 and HCRF-2. HCRF-1 and HCRF-2 are composed of 7 and 12 tandem short
consensus repeats (SCRs). The SCRs were closely related to those of the previously described
SBP1 of complement regulatory plasma protein of barred sand bass. SCR domains Nos. 2 to 7
of HCRF-1 resembled domains Nos. 12 to 17 of SBP1, and SCR domains Nos. 1 to 12 of HCRF-
2 resembled domains Nos. 1 to 10 of SBP1. However, SCR domains of HCRF-1 did not
resemble those of HCRF-2. [n these comparisons, schematic models of HCRF-1, HCRF-2 and
SBP1 elearly showed their close relationship, indicating that these cDNAs originated from the
same ancestral gene. ‘

There are several reports of cloning and analysis of C3, here we cloned C3 ¢cDNA of
Japanese flounder and compared this to other vertebrate species. The predicted translation
product of Japanese flounder C3 represents a protein of 1655 amino acids. This protein
contains several functional regions, for example, the junction of the & -and B -chains, the C3
convertase cleavage site and the thioester site, all of which were found to be well conserved with
those of other vertebrates. Tbe currently described features of Japanese flounder C3 reconfirm
those of previous reports.

The same sequence motifs reported bere are found in human terminal components C6, C7,
C8 alpba and beta and C9, and these proteins are thought to have evolved from a common
aneestor of the terminal complement gene. The deduced amino acid sequences of C7, C8 beta
and C9 of Japanese flounder all exhibit the following domains: thrombospondin, LDL receptor,
EGF precursor and a second thrombospondin. The human counterparts also share these
domains, with the exception of C9 from wbich the second thrombospondin is absent. Japanese
flounder C7, like hurnan C6 and C7, was in addition, found to possess two SCRs and two factor [
domains. However, only one of the flounder C7 factor I domains was complete, with several
amino acids deleted from the C-terminus of the sccond. Two thrombospondin domains are
present in Japanese flounder C9, a feature which provides it with more resemblance to human C8
alpha and beta than to human C9. Cystcine residues were highly conserved between all
components regardiess of flounder or buman origin. Collectively these features emphasise the
great similarity among the terminal complement family.
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A LABORATORY-MADE PRACTICAL PROTEIN SOURCE FOR MINERAL
REQUIREMENTS RESEARCH OF AQUATIC ANIMAL

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

Bangkok, Thailand 10330

The most desirable protein source for aquatic animal nutritional requirement research is a
purified protein source such as casein, gelatin and soyprotein concentrate. The problems associated
with these purified protein are their attractability and palatability, moreover, their prices are also
cost-prohibitive. Attractant is needed when these purified protein source is used-to make the test diet
attractive to the test animal. Although high percentage of attractant is included in the diet, the test
animal still do not accept the diet due to the poor palatability of the test diet. -

Among the practical protein sources, fish meal(from whole fish) is the most frequent use in
aquatic animal nutrition research. The limitation of using fish meal as a protein source is in the
mineral requirement research due to its high content of several minerals such as calcium, phosphorus,
etc.

To minimize this problem, flesh-only fish meal was prepared from yellow-stripe frevaly,
Seraliodis leptolepis by cutting off the caudal peduncle and squeezing the flesh using the blunt side
of a knife through. the opening. The flesh was oven-dried at 60°C for 48 hours. Then it was
powdering by blender for 5 minutes. Ten kilograms of whole fish yields 4 kilograms of flesh-only or
1.2 kilograms of dry flesh-only meal. The cost per kilogram of flesh-only meal is 200 bahts or
US§5.00:

The flesh-only fish meal contains lower content of minerals complared to whole fish meal and
comparable to purified proteins but posses higher attractability and palatability.

Keywords: Purified protein, Practical protein, Nutritional requirements, attractability, Palatability.
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EFFECT OF FREE AMMONIA ON REPRODUCTION AND ENZYME
ACTIVITY OF THE ROTIFER Brachionus plicatilis

Adriana Belem de Araujo', Atsushi Hagiwara® and Terry W. Snell®

‘Graduate School of Marine Science and Engincering, Nagesski University, Bunkyo 1-14, Nagasaki 852-8131, Japan
*Faculty of Fisheries, Nagasaki University, Bunkyo 1-14, Nagasaki 852-8521, Japan
*&chool of Biclogy, Georgia Institute of Technology, Atlanta, Georgia 30332-023 0,US.A..

In larval rearing, aquaculturists often encounter instability or sudden crashes of rotifer mass
cultures. There have been no reliable tools, however, to rapidly assess the physiological condition of
cultured rotifers. In vivo enzyme activity can be quickly measured cither with image analysis or
flucrometry using substrates that are cleaved to yield fluorescent products. This study was carried out
to determine whether enzyme activity in rotifers with physiological condition. Brachionus plicarilis
were individually cultured in 100 wi of test solution plus 7x10° cells/ml of Nannochloropsis oculata
at different levels of free ammonia (0.7, 2.4, 3.1, 4.9, 7.4, 9.8 mg/l and a control, with no addition of
chemical). Cultures were conducted at 24°C in darkness and salinity was 32ppt. Fecundity decreased

- 79% and lifespan 43% with increasing free ammonia concentrations. Neonates from resting eggs
were used for enzyme activity measurements to ensure consistent physiological condition among test
animals. Neonates were exposed to the above conditions for 2 hrs without feeding. Esterase,
phospholipase, or glucosidase substrates were then added to the test wells. Fluorescence intensities
were quantified using a fluorometer with 515nm excitation and 490am emission filters. Fecundity
and lifespan responses to free ammonia were correlated with glucosidase fluorescence intensity
(r=0.946; p<0.01 and r=0.730; p=0.062, respectively). In vivo activities of certain enzymes therefore
could serve as biomarkers for rapid assessment of stress rotifer mass cultures.

KEYWORDS: Rotifera, Brachionus plicatilis, free ammonia, reproduction, enzyme activity,
fluorescence
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BACTERIAL LEVEL IN MUSCLE OF POST - HARVESTED SHRIMP

Sopa Areerat', Chalor Limsuwan®, Pornlert Chanratchakool! & Temdoung Somsiri
'Aquatic Animal Health Research Institute, Kasetsart University campus, Bangkhen, Banglok 10900, THAILAND
“Faculty of Fisheries, Kasetsart University, Bangkhen, Bangkok 10900, THAILAND

Bacterial levels in shrimp muscle during harvest was determined for shrimp from 4 ponds.
The shrimp were sampled immediately after harvest to obtain initiat bacterial level, then sampled
again at 30 minutes after an ice bath and once more during sorting. The bacterial level including total
bacteria, Vibrio sp.and Aeromonas sp., varied between 1.0 x 10° and 1.4 x 10° CFU/g. After sorting
for size, the shrimp were dipped in chlorinated ice water (10 ppm) for a few seconds and washed with
clean ice water before being stored in ice (2-5°C) for transport to. the processing plant. The shrimp
were sampled again after being dipped in chlorinated water at 0, 4, 12, 24, 36 and 48 hrs. The
bacterial level in the muscle was decreased over time in all 4 ponds and could not be detected at 24
hrs after being dipped in chlorinated ice water.

KEYWORDS: P. monodon, Vibrio sp., Aeromenas sp.
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EVALUATION OF HAPA DESIGN AND BROODSTOCK REPLACEMENT
FOR IMPROVED BREEDING EFFICIENCY IN NILE TILAPIA,
Oreochromis niloticus L.

Amel M. Ariel', Graham C. Mair?, Jose S. Abucay’ and Ruben C. Sevilleja’
"Freshwater Aquaculture Center

Central Luzon State University

Nuvea Ecija 310 Philippines

*School of Biological Sciences

University of Wales Swansea

Swansea SA2 8PP Wales, UK

Breeding in fine mesh cages or hapas offers some advantages over breeding directly in eztthen
ponds including the lower chance of contamination, easc in management and more efficient utilization of
broodstock. When breeding in hapas, however, the broodstock are usually confined at high density and
with high variability in food consumption there are risks of deteriorating water quality due to fouling which
may affect breeding efficiency, reducing seed production and profitability. As a result hapas need to be
removed and cleaned regularly which is highly labor intensive. One option to alleviate this problem is to
replace the fine mesh walls of the hapa with a coarser mesh net material to permit continuous water
exchange between hapa and pond during breeding, The fine mesh floor would be retained to provide a
spawning substrate. As this would permit any released fry to escape, it is necessary to combine this with a
shorter collection interval to ensure collections occur before fry release. A further potential problem in
hapa based fry production systems relates to the replacement of females after collection. Tt is not known
whether it is more efficient to remove and replace only those females which spawn or to replace all females,
with previously conditioned fish.

A study was undertaken to evaluate two hapa designs and two broodstock replacement strategies
for improved breeding efficiency. The efficiency of the new option for hapa design and the usual hapa
design consisting of fine mesh net on all sides (Factor A) was determined. The effect of the two hapa
designs with regard to the two different broodstock replacement practices of total female replacement and
spawned female replacement (Factor B) was also determined. Collection of egg/fry was carried after every
five days from stocking. The experiment was carried out in 2 x 5 x 1 m fine mesh cages, installed in 500 m?
carthen pond following a 2 x 2 x 3 factorial design. The free and continuous exchange of water betwesn
hapa and pond improved the breeding environment with increase risk of loss of eggs. The results of the
study are discussed in relation to optimization of protocols for efficient hapa based seed production
systems. .
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STUDIES ON GROWTH OF DOMINANT ALGAL SPECIES IN LAGUNA DE
BAY, PHILIPPINES '

Susana F. Baldia and Antonieta D, Evangelista

Southeast Asian Fisheries Development Center, Aquaculture Department
Binangonan Freshwater Station

1940 Binangonan, Rizal, PHILIPPINES

In line with the development of an ecological model for Laguna de Bay is the determination of
the growth” kinetics of the dominant algal species in the lake. Three phytoplankton species,
Microcysiis aeruginosa, Pediastrum duplex and Cyclotella menighiniana, were isolated from lake
water by microcapillary technique and by a series of agar plating and streaking. All isolates were
cultured in their respective media and maintained at an incubation temperature of 23°C and light
intensity of 3.000 Ix with 12:12 LD cycle. The axenic condition of Microcystis aeruginosa was
established by treating algal cells with a mixture of antibiotics (oxytetracycline, streptormycin and
chloramphenicol) given at 10 mg/T concentration. This was confirmed by several bacteria-free tests .

To establish optimum conditions for growth necessary for growth kinetics study, the effects of
light intensity on thé two previously isolated phytoplaniton species, Microcystis and’ Pediastrum, were
smdied. With initial densities of 6.1 x 10" and 3.27 x 10” cells/ml for Microcystis and Pediastrum,
respectively, growth was monitored daily by taking algal samples from the different treatments and
counting algal cells using a haemacytometer. For Microcystis, among the three light intensities (500,
1,000 and 3.200 Ix) tested, highest growth of 11.45 x 10° cells/mi was attained at 1,000 1x on the 78
day of calture (Fig. 1). On the other hand, Pediastrum gave a maximum’ growth of 7.5 x 10% cells/mt
at the light intensity of 6,400 Ix(Fig. 2). Previous experiment on Pediastrum using light intensities
ranging from 500 to 3,200 Ix, showed a maximum growth of 2.6 x 10° cells/mt at 3,200 Ix.

Prior to the experiment on the cffects of nutrients on algal growth,. axenic cells of Microcystis
were initially subjected to mitrogen starvation. About 20 mi of axenic Microcystis cultures at the
exponential growth phase were centrifuged and cells floating at the surface of the medium were
suspended and washed three times in 10 ml Microcystis medium. The cells were later on suspended
into 100 ml N-free medium from which 0.5, 1.0 and 5.0 ml algal suspensions were taken for
inoculation into the Microcystis medium (N-free and with 0.1 mg nitrogen). The nitrogen starvation
experiment showed growth of Microcystis in all inoculum sizes for both N-free and 0.1 mg N/
Microcystis medium during the first starvation experiment. Cells were completely starved in N-free
medium during the second starvation experiment using 0.5 ml inoculum,
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EVALUATION OF TECHNIQUES FOR IMPROVED FRY NURSING
EFFICIENCY IN NILE TILAPIA, Oreochromis niloticis L.
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'Freshwater Aquaculture Center

Central Luzon State University

Nueva Ecija 310 Philippines

School of Biological Sciences
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Swansea SA2 8PP Wales, UK

Nursing of fry to fingerlings is probably one of the most critical elements in the prefitability of
tilapia seed production in hatcheries. Farmers commonly demand fingerlings of approximately 1-2g or
larger sizes in the ease of cage-based farmers. To produce this size of fingerlings requires mirsing of fiy
for 3-8 wecks during which time heavy mortality can cccur having a dramatic effects on profitability,
There are several identified constraints including cannibalism, low survival, slow growth sud high size
variability which need to be addressed to ensure efficient and successful nursing. During esrly lifs stages
newly released fry are normally sensitive to changing or extreme environments. To enzire maximum
‘growth and survival optimum environments and sufficient food should be provided,

A study was undertaken to evaluate techniques applied to mmprove nursing efficiency by examining
the effects of nursing environment and source of food, The comparative efficiency of nursing directly in
earthen ponds and nursing in hapas installed in carthen ponds (Factor A), and natural feeding vs.
supplementation with artificial food (Factor B) was determined. The experiment was carried out in 200 m?
earthen ponds and in 2'x 5 x 1 finc mesh cages installed in earthen ponds following a 2 x 2 % 3 factorial
design. For pond nursing, collected fry were stocked directly in the pond whilst for cage based nursing fry
were stocked in fine mesh hapas at the same density per pond. For comparisons of approaches to feeding,
fry were either stocked in ponds whieh had been fertilized to encourage primary productivity or were
stocked in unfertilized ponds and fed a supplementary diet (commercially available fry mash: ~40% CPy,
From preliminary results, stocking of fry in hapas and pond fertilization to encourage primary productivity
for provision of natural food both appear to improve nursing efficiency. The resulis of the study are
discussed in relation to optimization of protocols for productive and profitable mursing of tilapia iy,
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FARM-BASED TILAPIA BROODST OCK IMPROVEMENT PROCEDURE IN
THE PHILIPPINES

Zubaida U. Basiao and Adelaida L. Arago
SEAFDEC Aquaculture Department
Binangonan Freshwater Station
Binangonan, Rizal, Philippines

Brecd improvement programmes in Southeast Asia are centralized, large scale and often -
expensive. Most fishfarmers arc dependent on distributing centers for improved fish seeds which may
not be well adapted to the artisanal environments and farming systems that fisberfolks wutilize.
Furthermore, the promotion of few superior strains which are often done through existing national
fishery agencies, institutions and universities are likely to reduce the diversity of domestic stocks.
Small farm selection programmes may provide an attractive option to make genetic improvement
economically self-sustaining and make local breeds cconomically competitive while conserving
biodiversity. .

A modified mass selection based on the collimation procedure (Doyle and Talbot, 1986)
resulted in a significant positive response of 3% after one generation of selection in-cages in Laguna de
. Bay, Philippines (Basiao, pers. Com.). The same procedure is now being pilot-tested in two tilapia
hatchery ponds in the Philippines. One hundred fifty pairs of randomly chosen tilapia that a Philippine
farmer is using as part of his broodstock were mass spawned in 5x10x1 m hapa net sct in one of the
farmer’s breeding ponds. After 15 days, the breeders were removed and the fry were reared for another
21 days in the spawning hapa nets before size-grading (collimation). Size-graded fingerlings near the
middle of the distribution were reared for another cight weeks in a nursery pond that measures 13 x 25
m. At the end of the eight week growth period, the first directional selection for size was performed.
The 20% largest individuals were chosen as the “selected line”, and 20% individuals close to the mean
size were assigned to the “unselected control line”. The selected fish and the unselected control fish
were fin-clipped and grown communally for another 12 weceks the nursery pond.

The second directional selection was applied after the end of the 12-week growth period when
all the fish were mature. The 100 biggest males (130.18 + mm) and the 100 biggest females (117.20 £
5.78 mm) were chosen as the “sclected line”. Likewise, 100 mean-sized males (114.53 + mm) and 100
mean-sized females (99.87 + 3.33 mm) were chosen from the unselected control group. The select
males and females were mass spawned in hapa cages set in the hatchery pond. The contrel breeders
were likewise mass spawned in a separate hapa net. All throughout the experiment farm management of
the tilapia hatchery operator was followed.

" Progeny testing between the selected offsprings and the control offsprings showed that (Table
1) the difference between the two lines (sclected and control) is highly significant. The response to
selection is highly significant as shown by the probablilty level of 0.000. The positive response to
selection ranged from 6.79 ~ 9.25% during the 3 months of culture.
Table 1 Univariate Repeated Measures ANOVA
(Between months)

Source df MS F P
Month 2 1709.416 197.791 0.000
Error 9 8.643

(betweein lines within cages)

Source df MS 3 P
Line 1 271.421 81.171 0.000
Line*Month 2 8.001 2.393 0.147
Error 9 3.344

KEYWORD: collimation; mass selection, tilapia
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A municipal fisherfolk in the Philippines is defined as one that catches fish without a boat or
considered the most impoverished sector in the fishing industry.

The number. of municipal fisherfolk in the coastal provinces of the Philippines was 399,942 in
1970, 904,004 in 1980 and 963,339 in 1990. The large increase in the number from 1970 to 1980,
which is 126%, suggest that fishing is providing a good source of income in the coastal areas. The
minimal increase from 1980 to 1990, just 6%, suggests that fishing is no longer providing a good
source of income from municipal fishermen since fewer people are going to this activity which could
be related to overexploitation resulting to depletion of fishery resources. .

The fishing crafts used by municipal fisherfolk weighed 3 gross tons and less. There was a
steady increase in the number of the fishing crafts used, from 215,631 in 1970 to 414,392 in 1980, and
816,612 in 1990. The increase has been sustained because of the program of the government to
provide loans to municipal fisherfolk to purchase boats to increase their productivity.

The number of fishing gears used by the municipal fisherfolk was mainly affected by the
development of the tuna fishery in the Philippines. There was an increase by 1,140% in the number
of fishing gears from 338,042 in 1970 to 4,205,228 in 1980 mainly due to the dramatic increase in the
number of hand lines and hook and lines for catching tuna. The decrease by 68% from 4,205,228 in
1980 to 1,364,242 in 1990 has been attributed to the declining catch in the tuna industry.

The municipal fisheries production showed an increase of 152% from 298,392 metric tons in
1970 to 753,011 metric tons in 1980 and by just 16% from 753,011 metric tons in 1980 to 877,500
metric tons in 1990. The trend showed a gradual levelling off of the municipal fisheries production
which could be attributed to overexploitation of the fishery resources and destruction of fish habitats
like coral reefs and mangoves. _

Reommendations are proposed to improve the economic status of the municipal fisherfolk in
the Philippines.
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BROODSTCCK MANAGEMENT AND SOME LARVAL REARING
REQUIREMENTS OF THE MUD CRAB Scylia oceanica IN THE
PHILIPPINES

Juliana C. Bavlon and Alan N, Failaman
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Miagao, lloilo, PHILIPPINES

In the Philippines, mud crab is gaining popularity as a species for farming due to
high local and export demand. However, supply of sceds from the wild is becoming a
problem to the industry due to overcollection and destruction of mangrove arcas. There is
therefore a need to develop technology for broodstock management and larval rearing to
ensure constant supply of seeds. ‘

For broodstock management, sexually mature crabs 350-500 grams in weight are
collected cither from the wild or from the pond. These crabs are maintained individually in
*'300 litér cylindrical concrete tanks provided with 10 cm sand substrate and strong aeration.
Fresh mussel meat is given to the crabs every afternoon. Approximately 30% of the
rearing water is changed daily through the flow-through system. Salinity of the water is
maintained at 32 ppt and temperature ranged from 26-30 °C. Eyestalks are then bilaterally
ablated to induce spawning, It takes 2-5 days for spawning to occur and another 12 days
to incubate the eggs. Hatching usually occurs late in the evening or early morning. About
200,000 to 2 million zoea are hatched per batch.

Newly-hatched larvae are then collected and transferred to rearing tanks.
Experiments on feeding, salinity and stocking density are then conducted from zoea up to
megalopa stage.

Experiments on feeding showed that larvac fed with a combination diet of
Brachiomus and Artemia showed highest survival, shorfer intermoult period and highest
metamorphosis to megalopa. Larvae should be fed with Brachionus in the earty zoeal
stages and .4rtemia must be given within the first 6 days after hatching without detrimental
effect on metamorphosis to megalopa.

Stocking density could be as high as 100 ind/L at first zoeal stage and should be
gradually deereased as zoea develops to subsequent stages.

Salinity experiments showed high survival and metamorphosis to megalopa on zoea
reared at a constant salinity of 32 ppt. ‘

In all of these experiments, best results were obtained on farvae fed with
Brachionus(20-30 ind/ml) immediately after hatching, with drtemia (.5-5 ind./ml) added
on day 6. Starting stocking density could be as high as 100 ind/ml and gradually reduced as
larval growth progresses. Salinity should be maintained at 32 ppt all throughout the culture
from zoea up to megalopa. Further work is still needed to develop mass scale rearing
techniques.

KEYWORDS: Mud Crab, Broodstock, Larval Rearing
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AN ON-FARM TRIAL TO SELECT COMMERCIAL FEER FOR NILE
TILAPIA (Oreochromis niloticus) BROODFISH REARED IN HAPAS-IN POND

Ram C. Bhujel, Amararatne Yakupitiyage, David C. Little and Warren A. Turner
Aquaculture and Aquatic Resources Management (AARM)

Asian Institute of Technology (AIT)

PO Box 4, Klong Luang, Pathumthani 12120, THAILAND

Rearing large number of tilapia broodfish in jumbo hapas (120 mz) suspended in fertilized
ponds with frequent harvesting of eggs or fry by robbing from the mouths of females then incubating
themy artificially has been proven practical for a commercial-scale tilapia seed production. Most of
the nutritional studies were done in clear water systems using semi-purified diets and research on
suitable feed types for hapa-based tilapia broodstock was scarce.

A 90-day trial was conducted at Nam Sai Farm (Prachinburi Province, Thailand) to select
locally available commercial feed. Three fish feeds produced by C.P. Feed Mill, Thailand, containing
15.5 % protein (No. 9932; herbivorous feed), 25% protein (No. 9912; catfish feed) and 30% protein
{No. 9910, catfish feed) were used in the trial. Three hundred and sixty males and ecllual number of
females, welghmg 123 g and 95g respectively, were stocked in 12 jumbo hapas (120m?) in two ponds
(2000 m® and 23 00 m ) Ponds were fertilized weekly with NPK (16-20-0) fertilizer at a rate of 4 kg
Nand2 kg Pha™ day Each treatment had four replicates. Fish were fed manually to satiation twice
daily. Seeds were harvested from the mouths of incubating females at 5 day intervals, separated by
stage and batch weighed. After each harvest, samples of 200 seeds from each stage were counted and
weighed to estimate the total number of seed. Counting and weighing of broodfish were done
monthly. DO and temperature were recorded from inside and outside of each hapa at 06.00 and 15.30
hours at 10 day intervals. Partial budget analysis was used to compare the costs, returns and the net
profits,

Results showed that feed intake increased with increasing protein content of the diet.
However, as feed containing 30% protein had smaller particle size, the difference in feed intake of
feed containing 25% and 30% protein may be attributed either to the size of pellets or the beiter
palatability of higher protein feed. Female broodfish fed 25 and 30% protein feeds grew bigger (P
<0.05) than the fish fed 15.5% protein diet. Total seed outputs of fish fed 25 and 30% protein feeds
were 27% and 30% higher (P<0.05) compared to females fed with the herbivorous feed. There was
no difference between the total seed output of fish fed 25% and 30% CP feeds. Seed output per kg of
feed was similar among the feeds, but seed output per gram of protein was lowest (P<0.05) for 30 %
protein diet. The diet with higher crude protein resulted in higher (P<0.05) somatic growth. Overall
seed output ard the clutch number started to decline (P<0.05) after the second month regardless of
the feed types probably due to low early moming DO and high afternoon water temperature.

Partial budget analysis showed that total cost of production increased (P<0.05) with the level
of protein in the diet due to increased (P<0.05) cost of feed and labour for harvesting of increased
seed output. Returns from the sales of fish and sced obtained from the catfish pellets were
significantly (P<0.05) higher than that from low protein herbivorous diet. However, average net
profits were not significantly different (P>0.05) for all the three diets. In addition, partial budget
analysis revealed that broodfish sales as food-fish contributed 21%, 26% and 30% from the diets
containing 15.5%, 25% and 30% protein to the total returns respectively. In terms of seed production,
high protein diets with high feeding levels might be undesirable as seed collection is difficult from
bigger broodfish. As the bigger broodfish have to be discarded at their earlier age, more inputs are
required to mature new batches of broodfish for the frequent replacement.

KEYWORDS: Nile tilapia, Seed production, Hapas-in pond, Feed selection
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PRELIMINARY STUDIES ON MASS SEED PRODUCTION OF BIG CLAM
Meretrix lusoria IN FUJIAN

Lig Wei Bin, Xie Kai En and Du Qi
Fujian Fisheries Research Institute
No.7 Haishan Road, Dongdu
361012 Xiamen, P.R. China

Big clams Meretrix Ilusoria are commonly cultured in sandy tidal flats along Fujian
coastal areas. Because of uneasy availability of natural seed and its declining stocks,
We have counducted specifie research into its biology in local waters and developed
techinques for prodocing large amounts of seed clams. Primary installations of
breeding operation involve commercial hatcheries and earthen ponds, the course of
artificial reariug is carried ont in these two systems.

At least one montb before spawning season,hroodstock are cellected from local
areas, and stocked in earthen ponds with sandy hottoms. At regular intervals, organic
or inorganic fertilizers are used to promote growth of algae for facilitating gonadal
maturation under careful management.

When big clams beeome matare, combined methods of air-exposure (over 8hrs)
following flowing seawater are employed to induce them spawing in land-based
recirculation channel(Tablel). After spawning, spérm and eggs are introduced to
hatching ponds for fertilization and embroyic development.

Unicellular algae such as Isochrysis sp. and Chaefoceres sp. at concentrations of
20,000-120,000 cells/ml per day are supplied to support larvae. Tbrough 7 days of
planktonic period (seawater temperature averaging 27.4 ), larvae metamorphose
normally and approximatey 60% survive to juveniles. These newly-metamorphosed
juveniles (0.2mm in sbell length) are transferred to shallow cement ponds (fine-sand
bottoms) for intermediate rearing to a size of 1.5-3.0mm about a month,which are
treated with disinfectants to eradicate pests and predators in advance and eulture
water are filtered by silk nets.Meanwbile, phytoplankton are introduced to produce
adequate food for faster growth of seed. After 3 months of intensive culture, seed

~ clams grow to a size of 0.8-1.5cm (shcll lengtb) with high densities (> 2400 ind./m 2
equivalent to 12million seed per bectare), and then these larger seed are transplanted
to suitable tide-flats or shrimp ponds for grow out. :

Tablel. Effects of combined method of stimulation
on spawning of hroodstock
gonad index  air exposare flowing seawater individual spawning
12(%) 3% 1{%) duration(hrs) T(x)  duratien{hrs) velocity(cm/sec) spawning) temperaiure(r)
15 78 7 12 3229 6 30 82 28.8
3 55 15 g 2729 4 31 82.3 26.8-27.7
60 40 ¢ 10 30-28 6 3 90 27.1-27.6

KEYWORD: Meretrix lusoria; Mass production; Seed
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CLONING AND CHARACTERIZATION OF REPEATED SATELLITE
DNA SEQUENCES FROM THE COMMERCIALLY IMPORTANT
MARINE MONOGONONT ROTIFERS Brachionus piicatilis O.F.

Mauller AND B. retundiformis Tschugunoif

Eric W.A. Boehm?*, O. Gibson and Esther Lubzens
Israel Oceanographic and Limnological Research
POR 8030, [Haifa, 31080 ISRAEL

*gmail: hoehm{@ocean.org.il

. 'The high caloric value, small size, slow mobility and relative ease of mass culture have all
served to make Brachionus rotifers the only viable method of delivering nutrients to the newly hatched
larvae of many cultured marine fish species and today forms the basis for a world-wide marine
fisheries industry. The rotifers originally classified as B. plicatilis (sensu lato) are currently composed
of at least three morphotypes (designated L, S and SS) as defined by morphometry and isozymes
studies, as well as by mate choice experiments and cytological karyotypes. Based on these lines of
evidence, the L- and 5/585- morphotypes have recently been classified into B. plicatilis O.F. Muller
(sensu stricto) and B. rotundiformis Tschugunoff, respectively. However, it has been probiematic 1o
accurately identify various strains because juveniles of one type resemble mature forms of the other
and morphologic features are not readily discerned or quantified. Thus, there exists a need to rapidly
and accurately identify rotifer strains based on reproducible and objective molecular criteria. Towards
this end, we have initiated a project to develop molecular diagnostic toofs useful for differentiating

between the three morphotypes.

Two unrelated highly reiterated satellite DNA sequence families
have been cloned from the genomes of B. plicatilis and B. rotundiformis. The
satellite cloned from B. rotundiformis (morphotype S8, strain Fiji) was
identified as a 345bp repeat evident upon digestion of genomic DNA with
Aval, whereas that cloned from B. plicatilis (morphotype L, strain NRE),
evident as a 347bp repeat, was derived from EcoRI digests. During a time
course of partially digested genomic DNA, fragments resolved into ladder-
like patterns when hybridized with each respective monomer repeat, thus
indicating the presence of true tandemly repeated satellite DNA. (illustrated
in Fig. 1 for Fiji Aval). Both satellites are very AT-rich: 66.0% for the Fiji
Aval and 76.0% for the NRE EcoRI satellite. The sequences of all analyzed
monomers, within each of the two satellites characterized, appeared to have
very high homologies, displaying nucleotide substitutions as the predominant
deviation from the consensus, while insertions and deletions were rather
scarce,

The two satellites were individually hybridized to genomic digests to
determine if homolgies could be detected to other rotifer strains in the same
and different morphotypes. The Fiji satellite hybridized, under high
stringency, to Fiji (SS), Thai (SS) and SAP (8), but not to RUS (L) or NRE
(L) (Fig. 2 & 3; gel and autoradiograph, respectively), whereas the NRE
satellite only hybridized to itself and did not detect homology to other
strains, including RUS which belonged to the same morphotype (data not
presented). Thus, the Fiji satellite seems to delimit 2 morphotype, namely S
and S8 B. rotundiformis types, while the NRE satellite seems strain-specific.
We have designed specific oligonucleotide primer pairs to the Fiji Aval
satellite consensus sequence and will present a PCR-based survey of
commercially important strains of B. plicatilis and B. rotundiformis. Primers
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designed to morphotype-specific satellite sequences may prove useful in rapid identification of
commereially important strains and help in monitoring mass-cultures to prevent contamination and

maintain strain fidelity.
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MORPHO-HISTOLOGY OF THE DIGESTIVE SYSTEM OF A FRESH-
WATER PRAWN, Macrobrachium dayanum (HENDERSON, 1893)

Kamlesh Borana and T.A. Qureshi
Department of Appiied Aquaculture
Barkatuliah University

Bhopal — 462 026, INDIA

Macrobrachium dayanum is widely distributed and abundantly available throughout India.
It has great local commercial potential if it is properly cultivated. Studies have been carried out on the
morphology and histology of its digestive system. The digestive system consists of the alimentary canal
and hepatopancreas. The alimentary canal comprises of forcgut, midgut and hindgut. The foregut consists
of mouth, oesophagus and stomach. The midgut includes the intestine and the hindgut is represented by
rectum. The walls of oesophagus and stomach are composed of two layers. The outer layer is composed
of columnar epithelial cells wbile the lower layer appears to be structureless and can be termed as the

" basement membrane. Undemeath the basement membrane lies the connective tissue, circular and

longitudinal muscles. The epithclial lining of the midgut is made up of cotumnar cells. Bencath this layer
s the basement momibrane below which is the connective tissue layer followed with circular and
longitudinal muscles. The epithelium of hindgut consists of columnar cclls. It is thrown into distinct
folds which are more conspicuous than those of the midgut. Hepatopancreas is composed of simple
tubules. These tubulcs are lined by columnar epithelium and are separated from one another by loose
connective tissue. The epithelial cells of the tubules can be identified into four types viz. secretory,

storage, absorptive and basal cells.

KEYWORDS: Morpho-histology, Hepatopancreas
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MORPHOLOGICAL, ANTIGENIC AND FUNCTIONAL
CHARACTERIS'HCS OF Penagus mongdos HEMGCYTESJ :

CBT van de Braak and WPW van der Knaap
Wagemngen Institute of Animal Science, Fish Cui:ure and Fisheries group, Wageningen, The Netherlands

Infectious diseases constitute a main barrier to shrimp aquaculture in terms of quality,
quantity, regularity but also of continuity. The disease problems have demanded investigation into the
pathology and defense system of the shrimp. As the hemocytes constitute the first line of defense
against invaders and are crucial in the defense reactions of crustaceans, we study hemocyte
parameters in Penaeus monodon, Our studies aim at the selection of methods to monitor the health
status and the defense functions of the shrimp, and at rendering the shrimp more resistant to
infectious agents,

The three hemocyte types (hyaline, semi-granular and granular hemocytes) are
morphotogically distinguished by light and electron microscopy, and flow cytometry. Antigenically
the hemocytes are distinguished by eight monoclonal antibodies we produced, Wthh react with
epitopes on either the hemocyte plasma membrane or in the cytoplasm, or both.

-We study hemocyte functions such as phagocytosis, chemotaxis, lysosomal enzyme activities,
as well as hemocyte production in the hemopoietic tissue. Injecting different types of foreign material
like e.g. bacteria or LPS can stimulate these functions. Such methods are useful to study, the
functioning of the shrimp’s defense system in the laboratory, and may be used to assess the shrimp’s
health status. Whether such treatments lead to effective protection against pathogens, needs fo be
tested in field experiments with different types of foreign material and immunostimulants; we intend
to perform such experiments in the near future. :
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GROWTH PERFORMANCE AND YIELDS OF ISRAEL AND GIFT STRAINS
OF NILE TILAPIA (Orzochromis niloticus) IN LOWLAND IRRIGATED RICE-
FISH CULTURE WITHOUT AND WITH RESTRICTED AND
UNRESTRICTED AMOUNTS OF THE AQUATIC FERN Azolla (Azolla
microphylia) AS FRESH FODDER

Arsenia G. Cagauan', Yves Schouveller® and Charles Van Hove?
! Freshwater Aquaculture Center

Centra! Luzon State University

Munoz, Nueva Ecija 3120, PHILIPPINES
? Laberatory of Plant Biology

Catholic University of Louvain

B-1348 Louvain-la-Neuve, BELGIUM

The research investigated the growth and yields of two strains of Nile tilapia
(Oreochromis nilviicus). lsrael and GIFT (acronym for genetically improved farmed
tilapia), in lowland irrigated rice-fish culture. Two studies, one with restricted and another
with unrestricted quantities of the nitrogen-fixing aquatic fern Azolla (Azolla microphylla), as
fish fodder, were conducted separately in two croppings. There were four tredtments used each
with three replications as follows: 1= Isracl-Adzolla, 11 = IsraeltAzolla, 111 = GIFT-Azolla, and
1V = GIFT+Azolla. '

Results show that the general growth performance of GIFT strain was significantly
higher compared to Israel strain. Both tilapia strains geuerally performed better in the
treatments with 4zolla than without. In both studies, final mean weight at 83 days of culture
was highest in GIFFT+Azolla, followed by GIFT-Azolla and Isracl+Azolla; and lowest in Israel-
Azolia. Interestingly, results showed that the growth performance of both tilapia strains was
better in restricted amount of Azolia (Study 1) than in unrestricted (Study 2). Gross yields of
both tilapia strains in Study 1 were not significantly different (P>0. 05) although observed
values showed that the liighest yield (244 kg/ha) was obtained from GIFT+d4zolla, >100 kg/ha
in GIFT-Azolla and Israel+Azolla; and <100 kg/ha in Isracl-dzolla. Gross vield in Study 2
increased by 64% using GIFT strain (134 kg/ha) compared to Israel strain (112 kg/ha) in
treatments with no Azolla. Comparable yields were obtained m GIFT-Azolla and Istagl+Azolla
(184 - 206 kg/ha). The highest yield was observed in GIFT+Azolla (254 kg/ha) and the lowest
yield {112 kg/ha) in Israel-Azolla. The relationships of Azolla condition with fish and water
quality variables are discussed. ' _

The overall results indicate that the genetically improved Nile tilapia (GIFT) gave
better growth and higher yields in lowland irrigated rice-fish culture compared to Israel strain.
The research also give insights on the better use of Azolla as fresh fodder for tilapia in
restricted amounts. ‘

Keywords: Nile tilapia; Azolla] rice-fish culture
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KARYOTYFE AND NUCLEOLI NUMBER IN RED TILAPIA

Odang Carman®, Alimuddin®, Sukava Sastrawibawa**, and Harion Arfah®,

* Department of Aquaculture, Fac. of Fisheries, Bogor Agricuttural University (IPB)
Kampus IPB Darmaga Bogor 16680 Indonesia

** Department of Fisheries, Fac. of Agricultural, Padjadjaran University (UNPAD)
JL Raya Jatinangor, Ujung Berung Bandung 40600 Indonesia

Cytogenetic study in red tilapia, Oreochromis sp.(recently a popular tilapia cultured specics in
Indonesia) whieh focusing on karyotype and numbers of nucleoli, was conducted in Laboratory of
Fish Breeding and Genetics, Faculty of Fisheries IPB. The objective of study was to find out the
characteristic of the sex chromosomes and numbers of nuclecli as ploidy indicator.

Samples were collected from The Freshwater Aquacutture Development Center (FADC)
Sukabumi. Chromosome plates were prepared after culturing the whole blood and analyzed sfier
banding/staining with giemsa, but the nucleoli were prepared by solid tissue technique and visualizing
with silver nitrate stain. Five males and females were analyzed and chromosome number of cach
individual was determined by counting at least 50 chromosome plates.
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Figure 1. The male karvotype (A), nucleoli appearance (B),
and the female karyotype (C) of red tilapia. Bar indicates 20 pm.

Diploid chromosome number of red tilapia is 44, and we found 1, 2, 3, or 4 nuclecli per ceil.
Karyotyping of red tilapia shown that 44 chromosomes consist of 10 submetacenttics (5M), 16
acrocentrics (A) and 16 telocentrics (T) with 1 SM and 1 T in male or 2 SM in female individual. It
was concluded that the chromosome sex determination in this species is male heterogamete (XY) with
female homogamete (XX) and the maximal number of nucleoli in diploid individual is 4 nucleali per
cell.

KEYWORDS: Karvotype; Homogamete; Heterogamete
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RATIO OF LIPID AND CARBOHYDARTE AS DIETARY ENERGY SOURCE
FOR P. monodon FABRICIUS

Mae R. Catacutan and Neila Sumagaysay
Aquaculture Department

Southeast Asian Fisheries Development Center
5021 Tigbauaun, Iloilo

PHILIPPINES

The dictary mtrients required by the carmiveorous tiger shrimp, P. monodon, are aimost known. Based
on these information, cost-cffective diets are developed with sufficient dictary energy from the nonprotcin
energy sources so that protein will be solely used for growth. The ratio of lipid and carbohydrate as distary
encrgy source for the shrimp is assessed in this work.

P. monodon fry from SEAFDEC hatchery was fed Arternia nauplii and slowly weaned to pelleted diet.
Afier two wecks, the shrimps (380.3 mg) were stocked at 10 individuals in 60 L fiberplass tanks containing
40 1 of filtercd and serated scawater flowing at arate of 1 L per 10 minutes. The fry were fed six practical
test dicts n 3 3 x 2 factorisl design for 62 days. The six diets were formulated to contain threc protem
Jevels (29%, 35% and 41%) mnd the dictary energy was supplied cqually by lipid and carbolrydrate (1:1) or
mainly by fipid (3:1) for each protsin level All the test dicts were calculated to have the same P/E ratio snd
ammine acid index similar to F. monodon.

Two-way ANOVA analysis of final average weight, specific growth rate (SGR), survival, weight gain,
apparent protein retention (APR) of shrimp, protcin cfficiency ratio (PER) and feed conversion ratio (FCR)
showed that there was ne imteraction between protsin levels end enerpy sources. When pooled data were
compared, survival was pot different in three different protein levels, while SGR at 33 and 41% protcin
were similar and bigher than st 29% protein. The FCR was best at the highest protein level. Final average
weight and weight gain were sipnificantly lower at 29 and 35% protein. All parameters measured, except for
survival, were betier when dictary cnergy was cqually contributed by lipid and carbohydrate (1:1). The
APR and PER did not differ at the two ratios of dietary energy sources from lipid and carboliydrate.
Results suppest that shrimp dict must be formulated to contzin 41% protein and 1:1 ratio of lipid and
carbohrydrate as energy source for optimum growth and feed efficiency.

KEY WORDS: lipid, carbolrydraie; energy -
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HAEMATOLOGICAL AND NONSPECIFIC IMMUNE RESPONEAS ITT
“GLUCAN-STIMULATED SAND WHITING, Sillago ciliata CUVIER, WITLE
EXPERIMENTALLY-INDUCED EPIZOOTIC ULCERATIVE SYNI'EOME

(EUS)

Elena S. Catap and Barry L. Munday
Schoal of Aquaculture

University of Tasmania

P.O. Box 1214 Leuncesion
Tasmania 7250 Australia -

Epizootic ulcerative syndrome (EUS) outbreaks have been associated with interactions of different
factors. The most consistent component is the presence of the fungus Aphanomyces invadans in Iesions
of EUS. However, it appears that the fungus can only invade when fish are somehow compromised, in
Asia, outbreaks of the disease usually occur during the cold months, which suggests that decreaging
water temperature plays an important role in EUS. Preliminary histopathological results on saud
whiting injected with A. invadans zoospores and subjected to both rapid and gradual temperature
decreases showed delayed inflammatory or immune response and, therefore, it was decided to exploie
means of ameliorating this effect of low temperature.

Two separate experiments were conducted using sand whiting fed with a diet supplemented with
glucans, an immunostimulant. The first fungal infection trial was carried out at 26°C while in the
second trial, the fish were subjected to gradual decrease in temperature for one week ( from 26°C to
17°C') prior to A. invadans zoospore injection, Histopathological examination of lesions confirmed A,
invadans infection. Blood and anterior kidney were collected at 8 days post-injection. Haematocrit,
differential leucocyte counts, and the phagocytic and lysozyme activities were determined and will be
reported and discussed.
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OCCURRENCE OF DEMOSPONGES (PORIFERA: DEMOSPONGIAE)
IN CORAL REEF HABITS OF CHONBURI PROVINCE,
INNER PART OF THE EASTERN GULF OF THAILAND

N. Chaitanawisuti!, I, Fromont?, T, Yeemin®, S. Putchakarn®, P. Chouychoowong5 and A. Kri‘{s.'a.napmegu1

1 Aquatic Resources Research Instifute, Chulalongkorn University, Phya Thai Road, Bangkok, Thailand 13330
7 Western Australian Museum, Francis Street, Western Australia 60000, Perth, Australia |

3 Department of Biology, Facuity of Science, Ramkhamhaeng University, Bangkok, Thailand 10240

4 Institute of Marine Science, Burapa University, Amphur Muang, Cholburi Province 20131

5 Marine Biotechnology Research Unit, Chulalongkorn University, Bangkok, Thailand 10330

Field survey of sponges population were conducted at the shallow water coral reefs of
Cholburi province, inner part of the Eastern Gulf of Thailand. Sponge specimens were collected by
means of SCUBA. diving, photographed in situ at the eighteen reef localities. The morphological
characteristics of sponge (growth form, community, point of attachment, live colour, preserved
colour, oscule shape, oscule distribution, exhalent pore, texture, surface, surface sculpturing) were
done immediately after collecting and they were thereafter preserved in 70% ethanol. Spicule
morphology and skeleton architecture were prepared by the methods described by Hooper et al.
(1993) and Fromont (1991).

For taxomomic study, illustrations of spicules and skeletons were examined using light
microscope and measured with a calibrated micrometer eyepiece. Photographs of these characters
were taken with an microscope and an automatic camera system.

2 subclasses, 10 orders, 22 families and 26 genus of 50 sponge specimens were identified, of
which 11 specimens were unidentified. Checklist of demosponges at the shores at the shore of
Cholburi province will be summarized and the iljustrative monograph will be made for fundamental
identification of sponges.

KEY WORDS: sponge, biodiversity, coral reef, identification, Gulf of Thailand
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EFFECTS OF DIFFERENT FEEDING REGIMES ON THE GROWTH AND
SURVIVAL OF JUVENILE SPOTTED BABYLON, Babylonia areolata LINK,
IN THE FLOW-THROUGH CULTURE SYSTEM

Nilnaj Chaftanawisuti and Anutr Kritsanapuntu
Fisheries Resources Research Unit

Aquatic Resources Research Institute
Chulalongkorn University

Phya Thaf Road, Bangkok, Thailand 10330

Growth and survival of juvenile spotted babylon, Babylonia areolata, were assessed at 7
feeding regimes in flow-through culture system. Seven feeding regimes were used as following: 1)
once daily, 2) twice daily, 3) triple daily, 4) once daily on alternate day, 5) twice daily on alternate
day, 6) triple daily on alternate day and 7) no feeding (control). The experiment was terminated at the
sixth month during January to June, 1997. Analysis of variance showed that growth of Jjuvenile B.
areolata, in terrus of shell length had no significant differences (P > 0.05) existing between any of the
feeding treatments throughout the experiment. Growth of animals on the highest feeding treatment 3
did not greafer significantly from the other treatments (P > 0.05). Data revealed that juvenile growth
did not varied inversely with feeding regime.

Juveniles survival for comparisons among different feeding regimes of B. areolata are
showed that there were no significant differences in survival existing among all feeding treatments at
any sample period throughout the 300 days duration of the experiment. Survival was not affected by
feeding levels. For control, animal was entirely dead within 2 months. Mean (+ SE) survival of
juvenile in the lowest feeding of treatment 6 was not significantly (P > 0.05) higher than in any other
treatments (P < 0.03).

These results indicate that feeding regimes had no great influence on growth and survival of
juvenile babylon, Once daily feeding is shown to be the optimal food availability obtaining high

growth and survival of juveniles during the growing-out phase.

KEY WORDS: Babylonia areolata, feeding regime, growth, survival, juvenile, culture
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AQUACULTURE POTENTIAL FOR JUVENILES SPOTTED BABYLON,
Babylonia oreolata LINK 1807 (NEOGASTROPODA : BUCCINIDAE) REARED
UNDER FLOW THROUGH SYSTEM IN THAILAND.

Nileaj Chaitanawisuti and Anutr Kriisanapuntu
Fishery Resources Research Unit, |

Aquatic Resources Research Institute,
Chulalongkern University,

Bangkok, Thailand 10330

To assess the aquaculture potential for spotted babylon snails, Babylonia areolata, hatchery-
reared juveniles were produced and grown-out until they reached marketable size. Juveniles with
mean shell length of 15.0 + 0.8 mm were held in the flow through seawater system containing a
10 cm layer of fine sand as substratum. Growth in length and weight were measured individually
once a month over a period of 12 months. The monthly average growth increments of juveniles were
2.9 + 2.5 mm per month in shell length and 1.6 * 0.9 g per month in whole weight. Survival rate
typically exceeded 90%. At the end of the experiment, harvested animals at size class of 45-50 mm
was mostly 75%. Based upon rapid growth and high survival, we believe that Babylonia areolata,
has considerable aquaculture potential.




318

FISHERY BICLOGY OF INDIAN SQUID Loligo duvauceli 4’ Grbigny
IN THE LOWER GULF OF THAILAND.,

Supawadee Chanchungijit!*, Taweep Boonwanich2 and Charoen Nititharnyong !

1 Department of Marine Science, Faculty of Science, Chulalongkorn University,
Bangkok 10330, Thailand

2 Sou_thern Marine Fisheries Development Center, Marine Fisheries Division,
Department of Fisheries, Songkla Province, Th&_iland

* Corresponding author,

Fishery biology of Loligo duvauceli in the lower Gulf of Thailand covering fishing areas of
Changwat Nakhon Si Thammarat, Songkhla, Pattani and Narathiwat was studied. Samplings were
divided into 2 parts. The first part consisted of random sampling of catches from middle size otter
trawlers (boat length 14-18 m) at main fishing ports by marine fishery scientists during January 1994
- December 1995. The second sampling periods were done at the port of Songkhla from middle size
otter trawlers (boat length 14-18 m) during January to March and July to September 1997 which were
considered the peak spawning seasons for squid.

The estimated asymtotic length (L) were 24.9 cm and 23.3 cm while curvature parameter
(K) were 1.4 yr-l and 1.6 yr-l in male and female squid, respectively. The initial condition
parameter (tg) were -0.004 yr in both sexes. The total mortality coefficients (Z) were 3.97 yr-1 and
8.70 yr-1 in male and female squid, respectively. The natural mortality coefficients (M) were 1.42
yr-1 and 1.58 yr-1 while fishing mortality coetficients (F) were 2,55 yr-1 and 7.12 yr-! in male and
female squid, respectively. Exploitation rate (F/Z) were 0.64 and 0.82 in male and female squid. At
present, male and female squid were overfished by 32 % and 70% using maximum sustainable yield -
(MSY) as a reference point. ~ Reducing exploitation rates of both male and female squid to 0.5 will
still overfish the resources by 27% and 55%, respectively. ~Considering both sexes together, squid
was overfished by 50% and 40% at the present exploitation rate and the rate of 0.5. Ratio of mature
female to total female categorized by length class could be described by a Johnson Schumacher
Function and a logistic curve with calculated length at first maturation of 8.46 and 8.47 cm,
respectively. Relationship between fecundity and mantle length could be described by a power
function. Peaks of spawning were observed in March and October.

To allow squid to spawn, length at first capture should be set at 9 cm by changing mesh size
from 2.5 cm to 3.5 cm. If the exploitation rate was maintained at the present rate, the higher MSY
would be achieved by reducing fishing effort by 10%. To attain maximum sustainable economic
yield (MSE); bowever, fishing effort should be reduced by 45%.

KEY WORD: Loligo duvauceli, Fishery bio]og);/, Gulf of Thailand
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OBSERVATION OF A RICKETTSIA-LIKE ORGANISM IN CULTURED PET
FiSH, ELECTRIC BLUE HAP (Haplochromis ahliy AND JOHANNI MAUNA
(Melanochromis auratus), AND CULTURED TILAPIAS IN TATWAN

Poh-Shing Chang, Yu-Chi Wang
Department of Aquaculture

Nalional Kaohsiung Institule of Marine Technology

Kachsiung, Taiwan R.Q.C.

A rickettsia-like organism was observed from an outbreak of a disease with mass mortality in two
pet fish, Electric Blue Hap (Haplochromis ahli}y and Johanni Mauna (Melanochromis auratus), of the
Family Cichlidac cultured in Taiwan. Most of the affected fish were pale and lethargic with
hacmorrhages and ulcers on the skin. The significant gross phathological changes were white nodules
with various sizes formation all over the afTected organs inclllding spleen, kidney and liver, These
organs also cnlarged to 5-10 fold of the normal size. The histopatholopical changes included many
granuloma formation in the affected organs. A Gram-negative, rickettsia-like orémisnl presentd as
mclusions or within the intracvtoplasmic vaculoes of the host cell. The ricketteia-like organiems |
measuring .82 + 0.24 mm in length, also can be detected in- the affected organs ;mder the
transmission clectron microscope observation, The clinical signs, histopathological cbanges and the
causlic agent of this disease are similar to the disease occurred in cultured tilapias in Taiwan in 1993
(Chern & Chao, 1994; Chen ct al,, 1994). Outbreak of this disease usually occurred in the late fall to -
éariy spring of the next year. The experimental infection showed that the spleen homogenate from the
Haplochromis ahli and Melanochroniis auratus can induce the similar clinical signs in tilapia. The
spleen homogenate from the tilapias also can affect these two pet fish to present white nodules in
spleen, kidney and liver. All the experimental infection routes including injection, cohabitation and
foeding can work. Other species in the family Cichlidae including Jack Dempsem (Cichlasoma
hiocellatm), Malawi Golden Cichlid (Melanochromis auratus) and Cyrtocara moorii can also be

infected by the Rickettsia-like organism in experimental infection tests,

KEYWORDS: Rickettsia-like organism, Family Cichlidae
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A DESCRIPTION OF THE RICE-PRAWN-FISH SYSTEMS OF
SOUTHWEST, BANGLADESH

Greg Chapman and Jainal Abedin
GOLDA Project

CARE - Bangladesh

G.P.O. Box 226

Dhaka 1000

Bangladesh

Between the late 1970’s and the mid 1980°s a small number of farmers in Southwest Bangladesh
began to experiment with stocking Macrobrachium rosenbergii in tice fields. Extremely rapid
expansion has occurred since 1990 mainly because the prawn is sold to the export market and is thus of
very bigh value compared with traditional crops.

The adapted rice fields, locally referred to as gher, are characterized by having large peripheral
trenches that may constitute up to half the area of the fields. Consequently, the surroundimg dikes are
much larger than those seen in typical rice-finfish operations, Although most farmers operating gher
systems also grow finfish and rice, few utilize the dikes for crops, and the farm components are not well
integrated. During the prawn cultivation period in the rainy season in which wild-canght post larvae
are stocked in May and grown-out prawns are harvested from November to December, few farmers
cultivate a rice crop. Typical prawn yields are in the range of 200 to 325 kg ha™ crop™. After the
mam prawn harvest a dry season rice crop is planted. During this time only under-sized prawns remain
n the trenches.

Even in those cases where a rainy season rice crop is cultivated, prawns are restricted to the
trenches as 1t is the belief of most farmers that rice inhibits prawn growth, Therefore, prawns have no
opportunity to forage on naturally occurring organisms in planted rice fields. Prawns are supplied with
the meat of an indigenous snail, Pila globosa, from about July to early October, at rates that range
from about 30 to 60 kg ha™ day™.

Despite the potential realization of high profits gher system farmers are often in a state of
considerable vulnerability. First, thess rice-prawn systems require high levels of inputs. Typically, the
snail meat as feed, post larvae, and the cost of large loans required to purchase the former inputs
represent 80% or more of the production cost of prawns. For first year operators the cost of excavation
represents an additional large cost. The large amount of credit required combined with the lack of
experience of most farmers increases their vulnerability.

Second, environmental impacts associated with gher systems will, to a large extent, determine the
sustainability of this production system. Local populations of the snail appear to have been drastically
reduced as a result of heavy exploitation. Wastes from the snails are disposed of in drainage ditches
and impede water flow. Also, the construction of gher in low-lying flooded water bodies has decreased
the area of traditional fisheries that serve as livelihoods for people i the surrounding communities.
Impacts on the fisheries themselves as a result of gher expansion is not known.

This system appears unique among rice-fish systems i that small-scale farms in an impoverished
area are producing a high value product for an export market, Because of the current high level of
inputs and potential environmental consequences, the sustainability of the system is questionable.
Decreasing costs as opposed to increasing production is possibly the best strategy.

KEYWORDS: Rice-prawn; Bangladesh
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MANAGEMENT OF PRODUCTIVITY LIMITING SOIL PROPERTIES FOR
FISH PONDS UNDER RED AND LATERITIC SOIL ZONES

G.N. Chattopadhyay, Soma Neogy,

Rajarshi Mukherjee and G. Dev*.

Institate of Agriculture, Visva-Bharati University,
Sriniketan-731236, W.Bengal. India.
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Gurgaon — 122016, Haryana, India.

Red and lateritic soils constitute an important soil group occupying about 13% of the total
land area of the world and are found mostly under tropical climatic conditions . Productivity of
such soils are usually of low order owing to some soil factors like acidic pH , poor organic C
status , inadequate availability of some major nutrient elements , low water holding capacity etc .
Fish ponds situated under these vast soil zones also exhibit lesser productivity due to occurrence
of some of these soil related constraints which affect the primary production of these ponds to a
significant extent . The present investigation dealt with identification of imporiant productivity
limiting soil properties in such pond environment and management of these factors for increasing
the productivity levels of such ponds . Studies carried out for this pu'rpose revealed pH ,
gvailable P and available K status to be the major soil refated constraints affecting significantly
the primary productivity of these 'ponds . To improve their productivity status , various
management practices relevant to these properties were attempted . Application of lime @ 50%
of recommended dose appeared to be beneficial for increasing productivity values of the studied
fish ponds which , in general , exhibited acidic range of soil pH (Table-1).

Table - 1 : Effect of lime on average gross primary productivity .

Lime treatments

FPond Soil : Gross primary productivity ( mg.cm.>hr."!)
Soils pH Lg 1421 L

1 5.6 6.25 15.62 18.7.
2 6.2 6.25 6.25 9.4
) 6.9 9.37 12.5 6.2

i = Recommended dose of lime | 1/2 L = 1/2 of recommended dose . L,: = No lime .

In addition , inclusion of K alongwith N and P in the pond fertilization schedule increased
considerably the production levels of fish ponds situated under red and lateritic soil zones ( Table
-2). . :

Table - 2 : Estimated fish production { t/ha™! ) from fish ponds of red and lateritic soil zones under
twio treatments .

Traditional fertilization Developed fertilization % change

1995 - 86 . 2.48 314 218
1996 - 87 2.88 3.74 22.3

KEY WORDS : Pond productivity ; Red and lateritic soi Zones .
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INDUCTION OF TRIPLOIDY EMBRYOS AND TETRAPLOIDY ZOEAS IN
THE CHINESE MITTEN-HANDED CRAB, Eriocheir sinensis,
BY HEAT SHOCK TREATMENT '

Ligiac Chen, Yunlong Zhao, Zhongliang Zhou Liangyan Tang, Wei Chen Nanshan Du and Wei Lai
Department of Biclogy

East China Normal University

‘Shanghai 200062, CHINA

Studies on the induction of triploid and tetraploid in Chinese mitten-handed crab,
Eriocheir sinensis, were carried out using heat-shock techniques from January to April in
1993 and January to May in 1994 in Shanghai. Heat shocks were applyied to the crab ova at
different times after fertilization (range 10~25 min) with various temperature (38~417C) and
duration ([~2 min), and 10%~50% triploidy embryos were obtaiped. Whereas the triploidy
embryo was not found either in the heat treatment groups begun at 30 min after fertilization,
the zygotes treated more than 2.5 min at 40°C initiated 15 min after fertilization, or in the
groups of eggs subjected to a leat shock treatment of 42°C for 1.5 min duration. Following -
the results of triploidy induction, the crab zygotes treated prior to the first cleavage at 40°C
for 1.5 min yielded low to moderate frequencies of tetraploidy embroys., The maxim
percentage of tetraploidy occurrence was 52.69%. About 1.97% artificial tetraploidy zoeas
were identified from the individuals hatched from one shocked crab through cbromosome
observation. A discussion was made not only on the techniques of the prevention of first polar
body extrusion for producing triploids, and on the conditions for the inhibition of first
cleavage for inducing tetraploids, but also on the effect of heat shock freatment on the
embryonic survival rate and the extent of embryo development. The successful induction of
chromosome polyploidy in the crab has made the polyploid breeding in these species
possible.

KEYWORDS: Eriocheir sinensis, Embryo; Zoea; Triploid; Tetraploid; Heat shock
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THE EFFECTS OF SODIUM CHLORIDE ON DEGRADATION OF
OXYTETRACYCLINE IN AQUACULTURE POND SEDPIMENT

Yew-Hu Chien, Hong-Thih Lai and Shiu-Mei Liu
Department of Aquaculture, National Taiwan Ocean University,
Keelung, Taiwan, R.O.C.

Sodium chloride was added to aquaculture pond sediment to determine effects
of different salinities on degradation processes of oxytetraéycline. In this experiment,
freshwater eel pond sediment slurries (0 ppt salinity)} were amended with sodium
chloride to obtain salinities of 12, 24 and 36 ppt. '

Under aerobic condition, at equilibrium, only 1%-15% of the recovered

oxyletracycline remained in the aqueous phase of the 0 ppt-36 ppt salinities sediment
slurries. The degradation of salinities (12 ppt, 24 ppt and 36 ppt) sediment slurries
~were significantly higher than that of no salinity (0 ppt) sediment slurries. While no
significant differences were found among those sediment slurries of three salinities.
While under anaecrobic condition, at equilibrium, 1%-8% of the recovered
oxytetracycline remained in the aqueous phase of the 0 ppt -36 ppt salinities sediment
slurries. The degradation of oxytetracycline exhibited lag phases after the initial 19
days decreasing period. In the 19 days decreasing period, the transformation rates of
amended oxytetracycline in treatment with no salinity were higher than those of
treatments with salinities.

KEYWORDS: Oxytetracycline, Degradation, Sediment
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AGE, GROWTH, SIZE DISTRIBUTION, SIZE MATURITY AND SPAWHIKG
- PERIOD OF SANDWHITING, Sillago sihama (FORSSKAL, 1775) SONGEKHLA

LAKE AND ADJACENT COASTAL AREAS

Angsunee Choonhapran

National Institute of coastal Aquaculiure
Kao saen Soi !, Muang District, Songkhla
Department of Fisheries, THAILAND -

Sandwhiting is an economic fish which often found in Songkhla Lake and adjacent coastal
areas. This area of study was divided into four parts by physical geographic that atea 1; coastal arca
which has no runcff, area 2; coastal area which ‘has runoff from Songkhla Lake and Natub canal |
area 3, outer part of Songkhia Lake the estuarine waters, area 4; coastal area has runoff from Tapa
canal and Pattanee gulf.(figure 1.) The objectives of this study were to know about age, growth, sex
ratio, size distribution, size maturity spawning period and length-weight relationship. The sample
4,518 male and 5,426 female of sandwhiting were collected during October 1995 to September 1994,

Parameter of age and growth were

“estimated by ELEFAN version 1.1 I{ICLARM,
1990) estimate value of asymptotic length (L.,)
and curvature parameter (K) of male and
female the same value were, L.=30 cm., and
K=0.76 per year. These values were used in
Von Bertalanffy growth equation. The
estimated marketable size of sandwhiting has
appeared in 9-11 months (see growth curve).
Length-weight relationship of male and female
which were not different was W=0. OO93TL 2%,

The analysis revealed mean of length,
weight and condition factor in 4 areas that the
smallest and good condition was in area 2.
Spawning period of area 1 was in July and in
area 4 April-July but were not found in area 2
and 3. The smallest first maturity size (stage 4)
male and female were [1.7 and 11.5TLem,
respectively. Nevertheless, mature male and
female were found at 10 and 20% in other
maonths. Sex ratio of male to female was 1:1.2,

KEYWORDS: Sandwhiting; Age and Growth
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ASSOCTATION OF BACTERIA WITH AN ULCER DISEASE IN SOME
FRESHWATER FISHES OF BAN GLADESH |

Md. Mahbubur Rahman and Md. Bazlur Rashid Chiowdhury
Department of Aquaculture

Faculty of Fisheries

Bangladesh Agricuitural University, Mymensingh 2202
Bangladesh '

Studies were conducted to find out the association of bacteria with ulcer type of disease
occurred in some farmed and wild fishes of Bangladesh during October, 1996 to April, 1997. A severe
nfection was observed in Clarias gariepinus reared in an artificial tank, where 77% fish died within
5 weeks.

Total bacterial content in the kidney of the affected fishes were determined which varied from
7 6x10° to 1.7x10° CFU/g. Among these bacteria, 72-90% were identified as 4eromonas. The less
dominant genera/groups Were Pseudomonas, Flavobdcterium, Micrococcus, Staphylococcus,
Coryneforms and Entoerobacteria, Recovered aeromonad isolates were further identified as Aeromonas
hydrophila, Aeromonds. sobria and Aeromonas Spp. Experimental infection was performed with the
selected A hydrophila and A sobria isolates. All the A hydrophila successfully invaded the
experimental fish and produced similar type of infection. But no infection was detected by 4. sobria.

In in vitro condition, the pathogenic A. hydrophila isolates were found to be sensitive to
oxytetracycline, oxolinic acid and chloramphenicol, but most of the isolates were resistant to
erythromycin, streptomycin and sulphamethoxazole. However, in in vivo. experiment affected C
gariepinus were found to be recovered from the disease by successive bath in table salt solution and oral
application of oxytetracycline. The best cesult was obtained in combination of the salt bath with
oxytetracycline application.

KEY WORDS: Ulcer diseases;, Aeromonas hydrophila
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EFFECTS OF BETAINE ON GROWTH AND SURVIVAL RATES OF THE
GIANT TIGER SHRIMP (Penaeus monoden)

Phudhi Chuaychuwong, Voranop Viyakarn2, Somkiat Piyatiratitivorakul3 and Piamsak Menasveta) -3

TMarine Biotechnology Research Unit, National Center for Genetic Engineering and Biotechnology, National Science and
Technology Development Agency h{NSTDA), Bangkok, 10400, Thailand

2Departmcnt of Marine Science, Faculty of Science, Chulalongkorn University, 10330, Thailand

3Aquatic Resources Research Institute, Chulalomngkorn University, Bangkok, 10330, Thailand

Betaine is an important substance involving in osmoregulation of various marine OTZamnisms.

It was expected that this substance may play an important role to promote an adaptation of P.
monodon larvae cultured in different salinity. Moreover, it may compensate the requirement of
essential animal protein sources (e.g. fish meal) with that from plants (e.g. soy bean). Twenty-five P,
monodon larvae of each treatment, with the average initial weight and total length of 0.75 gand 4,72
cm, respectively, were reared under laboratory conditions for 15 weeks and fed with the diet
containing 40% soy bean (control) and that supplemented with 1.5% betaine and 40% soy bean
(treatment). Effects of these diets on the growth and survival rates were tested at two different
salinity levels (8 and 25 ppt). During these periods, the larvae were fed four time daily at
approximately 5 % body weight. At lower salinity, the average body weight (4.34 gand 4.26 g for the
control and experiment, respectively) and survival rate (41.0% for the former and 29.6% for the
fatter) between treatments were not statistically different (P > 0.05). Likewise, both parameters
between the coptrol (mean body weight and mean survival rate was 6.26 g and 75.9%, respectively)
and treatment groups (6.20 g and 62.4%) were also not significantly different when the larvae were
reared at 25 pp. (P > 0.05). The preliminary results indicated that an addition of betaine into the diet
did not affect the growth and survival rates in P. monodon larvae. Nevertheless, significant higher
growth and survival rates of P. monodon larvae fed with these diets (with or without betaine) were

observed at higher salinity (P < 0.05).
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PHYSIOLOGICAL RESPONSE OF TROPICAL GUPPY Poecilia reticulata TO
TEMPERATURE CHANGES

Kyung S. Chung

Tnstituto QOceanogralico de Venezuela, Universidad de Oriente, Cumand 6101, Venezuela
Plone (58-93) 516790, 512276, 515283 Iax (58-93) 516383, 319595

e-mail; kelumg@lelcel nel.ve '

Tropical guppy, Poecilia reticulata, collected from the canal of La Laguna Los Patos were
acclimated for four weeks at local water temperatures of 23-33°C to determine the critical thermal
maximum (CTM) and death point (DP), as criteria of thermal tolerance. In addition, also thermal
resistance times at lethal terperature of 38.5°C were determined to find out acclimation rate just before
and after changing the acclimation temperatures during 12 days for upward acclimation from 23 to
30°C and during 16 days for downward acclimation from 30 to 23°C.

The CTM for male ranged 38.91 to 40.31°C and 39.1 to 40.56°C for female. The average DP
varied from 41.05 to 42.56°C for male and 41.36 to 42.88°C for female. There was no significant
difference between the sexes. Positive relationships were apparent between CTM (DP) and acclunation
temperatures, and thus heat tolerance critena (CTM and DP) were significantly different among
acclimation temperatures. Heat resistance times of the guppy increased most rapidly during upward
acclimation of 6 hours after transfer from 23 to 30°C, continued to increase up to 5 days and fluctuated
after initial acclimation was completed. On the contrary, the fish transferred from 30 to 23°C, resisted
fairly well during 6 days, decreased a lower level on 7th day, and fluctuated thereafter. The heat
resistance times reached a lowest level on 14-16 days during downward accliration.
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Figure 1: Thermal resistance times of Poecilia reticulata acclimated during four weeks at 23°C (feft) and 30°C
(right), and then exposed Lo lethal temperature of 38.5°C, before and after :
transferred to 30°C (teft) and 23°C (right) during 12 and 16 days.

Results indicate that acclimation temperature is a determining factor for thermal adaptability of
the tropical guppy Poecilia reticulata showing a positive relationship between acclimation temperature
and therma! resistance. Acclimation rate of the guppy tested is much faster in increasing temperature
than in decreasing temperature. This phenomenon is very favorable for tropical fish, because they will
be acclimated very rapidly during the hot day and will not lose this level of acclimation during the cool
night; thus, they will survive in abrupt temperature alterations in fluctuating natural ambient.

KEY WORDS: Heat resistance; Acclimation rate; Tropical fish; Guppy




COPPER ACCUMULATION, EXCRETION AND DEPURATICH 1N
GREEN MUSSEL, Perna viridis

Worawut Chutchawanchaipan and C. Kwei Lin
Aquaculture and Aguatic' Resources Management,
Asian Institute of Technology

Klongluang Pathumthani 12120, Thailand

Aquatic organisms may accumulate metals from the surrounding water by absorption diffusion
across the body surface, and by ingestion of food and particulate matters. Mussels can accumulate metals
from solution as well as from particles. This may make detailed interpretation of monitoxing surveys
more difficult, but provides the possibility that uptake from solution or particles may proceed by different
mechanisms and efficiencies.

To obtain information on heavy metal uptake in green mussels, Perna viridis, experiments on
copper. accumulation, excretion and depuration were conducted under laboratory conditions, Metal
concentration was analyzed by flamie atomic absorption spectrophotometer. Green mussels and food
organisms (Chaetoceros sp.) were exposed to 15 jtg.-Cu” in seawater media for 20 days. Before feeding
green mussels, the accumulation of Cu concentration in Chaetoceros sp. was determined. The average
concentration of Cu contaminated Chaetoceros sp. was 56.50 + 6.11 pg.g’ dry weight, compared to that
of contro] at 16.78 + 1.02 ug.g. The average concentration of Cu in soft parts of contzminated green
mussels was 13.25 + 0.90 ug.g” dry weight which was 1.5 times higher than in the control (8.80 £ 0.14

- pg.g™). To determine Cu excretion of green mussels, fecal materials were collected twice a day for every
five days. The average Cu concentration in fecal materials from contaminated mussel was 117,59 +
14.35pg.g" dry wt. 3.2 times higher than control (37.12 + 2.91pg.g™).

After the sixth day, some green mussels were transferred from contaminated tanks to control
tanks and sampled every 6 hours for 48 hours to determine the depuration of green mussels. The average
concentration of Cu in soft part of green mussels was continuously decreased from the initial 16.92 ug.g’!
dry weight to the level of control tanks (7.52 pg.g’') after 48 hours. It is possible that the copper metal
transfer from Cu contaminated seawater media via food chain to green mussels and the exceed of copper
toxicity was eliminated almost m form of faccal materials (figure 1) :

Foed (Plankton)
Mussel

Utine w
Cu-contaminated
_ Seawater media
Y / ’ \ Other forms
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Figure 1 Diagram illustrating the copper meta] transfer from Cu contaminated seawater media
via food ehain to green mussel and elimination of copper toxicity m green mussel

Faecal materjal

EEYWORDS : Molluscs ; Green mussels
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EVALUATION OF PRODUCTIVITY IN EXTENSIVE AQUACULTURE
PRACTICES USING INTERSPATIAL TFP INDEX, SULA WESI INDONESIA

Francisco J. Martinez Cordero®, William J. FitzGerald Ir.! and PingSun Leung’
1¢yceanic Pacific Rim Consultant Service, P.O, Box 6997

Tamuning, Guam 96931

*Deparment of Agriculiurat and Resource Eeonomics, University of Hawaii-Manoa
3050 Maile Way, Honolulu, HI 96822 USA

Various input factors contribute to the final output in extensive aguaculture systems. These
include culture practices, skill level of the farmer, technology applied, species cultured, geographic
Jocation to market centers, environmental factors, aniong others. The evaluation of these factors in the
context of Total Factor Productivity (TEP) analysis allows the comparison of specific characteristics
of inputs in relation to their impact on outputs in extensive culture which can assist in optimizing
production under the conditions examined.

TFP index, which is defined conceptually as the ratio of an index of total output to an index of
all factor inputs, is adopted widely as the standard approach to the measurement of total factor
productivity. In this paper, we use the Tornquist Index, a TFP index, to examine the interspatial
productivity differences of extensive farms in Indonesia practicing various forms of polyculfure and
milkfish monoculture. The data set comprises a total of 55 farms located at 3 different geographic and
economic regions of Sulawesi. Polyculture farms carry out different combinations of crab, shrimp,
seaweed (Gracilaria sp.} and milkfish culture. TFP Indexes ate obtained from seed, labor, fertilizer,
feed and chemicals as variable inputs and the 4 different outputs (species cultured), adjusted by the
input cost and output revenue g¢hares for each farm. TFP Indexes are then regressed against 9
geographical locations, 8 culture systems (7 different polycultures and the milkfish monoculture) and
total pond area, in order {0 estimate individual effects of these variables.

Estimated TFP values range from 0.7 t0 441 (u= 1.52, o= 0.819). The results of the
regression show that polyculture plays a maln role in achieving high TFP, and particularly the
inclusion of seaweed is a key species to increase productivity. Table 1 presents the results of TFP
Indexes for the different culture systems. A polyculture combination with Gracilaria sp. positively
impact TFP (o= 0.05). From all other combinations of organisms under culture, only the polyculture
of milkfish and crab has a positive effect on productivity. Total pond area is found to be inversely
related to TFP (o= 0.05). Geographical locations do not appear to affect TFP significantly. Finally,
based on these resulis some considerations for aquacultural development policies are presented.

Table 1. TFP Indexes by culture system

Culture System Mean T.F.P,
Milkfish Monoculture 1.2308
Polyculiure with seaweed 3.2644
G+M 3,3213
G+M+S = 4.4157
G+M+5+C 24927
Polyculture without seaweed 1.3945
S+M 1.2821
C+M 3.5606

1 S+C 1,133
S+C+M ' 1.2133

S=shrimp, G= Seaweed (Gracilaria sp.), M=Milkfish, C=Crab

KEY WORDS: Total Factor Productivity, extensive systems, polyculture.
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EFFECT OF ESTROGEN ON GUNADAL DEVELOPMENT AND FEMALE
PERCENTAGE OF TIGER SHRIMP LARVAE (Penaeuss monodon F)

M. Darwis", A. Syafei Sidik" and Yoshiaki Deguchi?
"Department of Fisheries, Faculty of Agriculture
University of Mulawarman, Kampus Gunung Kelua
Sanatinda 75123 Indonesia

“Department of Bioresource Sciences, Nihon Universily,
Shimouma, Setagaya, Tokyo 154, Japan

Female of tiger shrimp has a faster growth and bigger size than male. Effect of estrogen on
the gonadal development and female percentage of tiger shrimp larvae had been chserved. The
experiment applied the completely randomized factorial design. The first factor was estrogen dosage
ie. 0,25, 30 and 33 ppm,; and the second factor was exposure time i.e. 10, 20, and 30 days. Larvac
was sampled every 5 day for histological examination in order to observe the gonadal development.

Results show that the effect of estrogen was depend on exposure iime. The best growth,
survival, female percentage, and genadal development was obtained at estrogen dosage of 35 ppm
with exposure time of 20 days.

KEYWORDS: Estrogen: Female; Gonadal development
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COMPARATIVE ACCOUNT OF CLINICAL, BIOCHEMICAL,
HAEMATOLOGICAL AND HISTOPATHOLOGICAL CHANGES OF
FINGERLINGS OF Labeo rohita (Ham) EXPOSED TO ACUTE AND
CHRONIC TOXICITY OF CYPERMETHRIN, ENDOSULFAN AND
' MALATHION

B.K. Das and S.C. Mukherjee

Division of Aquatic Animal Health,

Central Institute of Freshwater Aquaculture
Kausalyaganga, Bhubaneswar-751002. Orissa, India

T'he fingerlings of rohu were exposed o cypermethrin, endosulfan and malathion for acute and
chronic toxicily studies. Samples were observed for clinical, biochemical, haematological and
histopathological studies at 0.1 and 0.02 th concentration for a period of 45 days after
acclimalizing them in 40  capacity fibreglass tanks for a peried of 15 days.

Static bioassay lest methods were used for acute toxicity tests. Mortality percentage
recorded al the end of 24.48,72 and 96 h was recorded for each pesticides and processed by
probit analysis to get the 96 h LC50. The 96 h LCSO for cypermethein, malathion and endasulfan
are .139,18.35,0.011 ppm respectively(p<t.05).All these results were obtained at temperature
25° to 27°¢ and pH 6.63-6.99 of the test solution. .

Clinical signs and symptoms induced by pesticides at acule toxicity level were
characterized by lethargy, hyperexcitability, loss of equilibrium and frequent surfacing,

The variation of muscle protein was highly significant(p<0.05) in between the ‘
concentrations and found to be lower than controf value excepting 0.1 and 0.02th concentration
ol cypermethrin, endosulfan on 15th day . The maximum reduction percentage of serum protein
was noticed from -51% to -54% in 45 days exposure in case of all the three materials. Variation-
of activities in terms of rephications. treatment, concentrations, pesticide exposure periods for
RNA was significant (p<0.05) in all the three pesticides. The decrease was highest in
cypcrmellirin toxicity(-27% to -49%). The DNA percentage was elevated in chronic exposure
cases i.¢ 91.43% in ‘endosulfan, 134.08% in cypermethrin. The percentage depletion of alkaline
phosphatase  was highest in endosulfan toxicity(+65.62%}) loflowed by cypermethrin{36.19%)
and malathion(28.23%). Endosulfan induced highest percentage of acid phosphatase(26.9%) and
acetylcholinesterase(75.43%). The variation of lactic dehydrogenase, succinic dehydrogenase,
Adencsine triphosphaltase were significant(p<0.05). _

Blood glucose,lotal leucocyte count level were elevated from 15 to 45 days. The
variation of total erythrocyte count was significant(p<0.05) and maximum in endosulfan(-
14.15%). The 1Hb% reduction was 35.74% in malathion. _

The common cellular pathalogy that were noticed in liver was characterized by $wollen
hepatic cells often with vacuolation and disorganisation with hydropic degeneration. Tubular
epithelium of kidney showed mild degenerative changes to severe necrosis and alrophy. Massive
losses of primary and secondary lamellae were noticed in 0.014 ppm cypermethrin toxicity.
Heart showed myocardial changes characterized by fragmentation of myofibrils and cellular
infiltration in case of endosulfan toxicity. Brain changes characterized by vacuelation of
parenchymatous cells and moderate swelling of pyramidal cells of cerebrum. The central
nervous system was characterized by yacuolation, accumulfation of oedema fluid, - gliosis and
acule encephalitis. '
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SUCCESSFUL USE OF BACTERIAL BIOREMEDIATION TO CONTROL
VIBRIO POPULATION IN SHRIMP PONDS

Jason I. David! C.T. Chu? and S. Santhana Krishnan'
! Marine Technology,
43-B, M.G. Road,
Sustri Nagar,
Chennai — 600 041,
INDIA.
Team Aqua Corporation,
HF-4, Ne. 82, Sec. 3,
Pel-Hsin Road, Hsintien,
Taipei Hsien,
Taiwan, ROC.

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

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

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

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

Yuan Derun and Amararatne Yakupitiyage

Aquaculture and Aquatic Resources Management Program
Asian Institute of Technelogy

P.0.Box 4, Klong Luang

Pathumthani 12120. Thailand

Two feeding trials were conducted, one in a recirculating water system (the first trial) and the
other in a fertilized pond (the second trial) to investigate the effects of restricted ration and duration on
the subsequent growth of sex-reversed Nile tilapia during the following satiation feeding period.

A factorial design consisting of 3 levels of a restricted ration (starvation, 1% body weight/day
and 2% body weight/day) and 4 levels of a restricted duration (0, 2, 4, 6 weeks) was employed in the
first trial in a recirculating water system. Each of 12 treatments (restricted ration level x restricted
duration level) with a total period of 12 weeks consisted of two parts, the restricted feeding period and
the subsequent satiation feeding period. ANOVA showed that the daily weight gain in the satiation
feeding period (DWGs) was significantly affected by the restricted ration levels, but the effect was also
influenced by the restricted duration levels. At the levels of starvation and the feeding rate of 1% body
weight/day, restriction for 2, 4, and 6 wecks had the similar DWGs to that of continuous feeding (0
week restriction). At the restricted ration level of 2% body weight/day, DWGs of restricted feeding for
2, 4, or 6 weeks were significantly higher than that of continuous feeding. Compensatory growth effect
occurred at this restricted ration level.

Compared with the continuous feeding, the restricted duration of 2, 4 and 6 weeks had better
feed utilization. Feeding rate in the satiation feeding period showed a continuous increase as increasing
the restricted duration level and reducing the restricted ration level.

Approximate analyses of fish carcass in the first trial showed that with the increase of restricted
duration level and the decrease of restricted ration level, lipid content decreased greatly. The content of
protein and ash, however, mainly affected by the restricted duration. Elongating the restricted duration
increased the content of protein and ash. :

The second trial revealed that non-supplementary feeding for 2 to 10 weeks had no deleterious
effects on subsequent fish growth (i.e. no stunting) and feed utilization. Carcass analyses, however,
showed that lipid contents were significantly reduced by the non-feeding periods more than 6 weeks, No
compensatory growth effect happened in the second trial.

Feed restriction can be used in fertilized ponds to control fingerling sizes in hatchery
conditions to meet the changing demands of markets at low cost. It also can be used in the grow-out
stage of fish production to reduce the feed cost and to avoid the high lipid content in fish carcass.

KEYWORDS: Nile tilapia, feed restriction, compensatory growth
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EFFECTS OF VARIOUS REARING SUBSTRATES AND SEX RATIO ON
REPRODUCTION PERFORMANCE OF MUD CRAB, Scylla spp.

Diunaidah I S. ©, Mardjono M. ™, Lavens P. @ and M. Wille @

(1) Brakish Aquaculture Development Center
Jalar Pemandian Kartini, P.O, box 1
Indonesia

(2) Laboratory of Aquaculture & Artemia Reference Center
University of Gent
Rozier 44, 9000 Gent, Belgium

Mud crab, Scyila spp., known in Indonesia as ‘kepiting bakau’ is the most popular crab species
mn the domestic and export markets. This species distributes especially along the coast of Java, East
Coast of Sumatra, East Coast of South Sulawesi and West Coast of West Kalimantan inland,
Commercial-scale production of mud crab, especially fattening is carried out in several piaces in
Indonesia. Due to lack of broodstock maturation and larvicuiture techniques, however, reliable seed
production has not been established. With respect to this, a series of experiments has been conducicd
to document factors influencing broodstock maturation. The first cxperiment was designed to find out
the kind of substrate suitable for supporting gonad maturation. The experiment was conducted in
eight cement tanks of 2 x 5 x 0.8 m (four treatments, two replicates. The three different substrates
tested in this experiment were mud, sandy mud and sand at a thickness of 20 cm. The tank was filled
with filtered seawater to a depth of 60 cm. Six tanks were stocked with 40 broodstock animals per
tank consisting of females and males at the ratio of 3 : 1. The other two tanks were filled witb mud
substrate, and stocked with only females. The treatments were assigned randomly in eight tanks and
each of them was run in duplicate. '

The crabs were reared for 60 days and fed two times a day with trashfish. Daily feed amount
was calculated as 20% of the body weight. 100% of the water in each tank was replaced daily with
new seawater. Survival and reproductive outputs of mud crabs were observed daily and every three
days, respectively. The results presented in Table 1 show a significant effect of sex ratic on the
reproductive cutput of mud crab in terms of percentage berried females produced during 60 days of
rearing. The crabs reared in mud substrate with all females had a significantly higher percentage of
berried females (87.5 %) compared to other treatments (46.7 — 50.0%). However, sex ratio did not
significantly affect tbe number of eggs and zoea produced by berried females. No significant effects
of tank substrate were observed on survival and reproductive outputs of the crab. The percentage of
berried females which have successfully produced zoea was low in 2!l treatments (8.0-16.0 %, Tabi=
1) This could be due to the poor quality of feed (trashfish) used in this experiment. This experiment
will therefore be repeated using a mixture of good quality natural products, such as squid, crab, ete.

. Table 1: Survival and reproductive output of mud crab broodstock reared for 60 days with various
tank substrate and sex ratio. Values in the same raw with different superscript are
significantly different (p<0.05)

SUBSTRATE AND SEX RATIO (FEMALE : MALE)
Mud(4:0) Mud(3:1) Sandyrmud(3:1) Sand (3:1)

Survival (%) 538+1.8 46.7+4.7 500+ 14.0 384+2.3
% berried females 87.5%£3.5% 484+23° 50.0+14.1° 46.7 +14.1°
N° of eggs/female (x 10% 2314063 2.17+0.64 2.15+0.73 2.2440.76
% of berried females 14.3 16.0 . 8.0 25.0

producing zoea

KEYWORDS: Mud crab, Broodstock
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SEPARATION OF SHRIMP HEMOCYTE (Penaeus monodor) AND THE
OPSONIC EFFECT OF SERUM ON PHAGOCYTIC ACTIVITY

Ussanee Ekpanithanpong””, Kidchakan Supamattaya“z) and Sitdhi Boonya:atpalin":’)

) Marine Shrimp Research and Development Center, Songkhla 90000, Thailand.

% Department of Aquatic Science, Faculty of Natural Resources, Prince of Songkhla University, Hadyai, Songkhla 90110,
Thailand.

(*3) Department of Fisheries, Kasetklang, Chatuchak, Bangkok 10900, Thailand.

Three cell types of shrimp hemocyte (Pengeus monodon) were separated by continous
gradient centrifugation. Granular hemocyte and hyaline cells were demonstrated in vitro for
phagocytosis of glutaraldehyde-fixed sheep red blood cells (SRBCY. The phagocytic activity of
granular was obviously higher than that of hyaline cells (16.6% and 8.4% respectively). Opsonized
hemocytes by shrimp serum exhibited increasing phagocytic activity compared to the normal
hemocyte. This suggested that the enhancement of phagocytosis resulted from the increased
availability of opsonin binding sites on hemocyte membranes.

KEYWORDS : shrimp hemocyte, opsonic effect, phagocytosis, Penaeus monodon
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SUPPLEMENTATION OF ASCORBIC ACID IN DIET HASTENS WOUND
HEALING IN THE AFRICAN CATFISH, Clarias gariepinus

Gregoria Erazo-Pagador'. and Mohd. Shariff Din®
'Fish Hezalth Section

Southeast Asian Fisheries Developrnent Center
Agquaculiure Department (AQD)

5021 Tigbauan, oilo, PHILIPPINES

*Faculty Veterinary Medicine and Animal Science
Universiti Putra Malaysia

43400 UPM Sendang, Selangor, MALAYSIA

African catfish, Clarias gariepinus {body weight, 80-150 g), stocked in glass aquaria (200L
capacity, semi-recirculating system) were fed practical-type diets containing different levels of
microencapsulated ascorbic acid (0, 60, 100, 300 and 700 mg/kg). Experimental fish was wounded (1
cm x ! em dorsolateral incision above the lateral line) after 2 weeks of feeding. Wound tissues were
sanpled at 4, 8, 24, 48 and 96 hr and 2t 6, 8, 10, 12, and 14 days for histopathological analysis.
Fibroblast were present at 96 h irrespective of the ascorbic acid levels. Skin and muscle at the wound
site were almost regenerated to normal after 6 days in fish fed 60-700 mg of ascorbic acid/kg of diet.

The ascorbic acid concentrations in liver increased significantly as dietary ascorbic acid
concentrations, increased. However, it gradually decreased until thel4th day of the experiment.

None of the {ish died during the experimental period and fish fed ascorbic acid-free diet did
not exhibit any deficiency signs. The results of this study therefore indicate that higher leveis of
dietary ascorbic acid (60-700 mg ascorbic acid/kg feed) is needed for faster wound repair in African

catfish.

KEYWORDS: Ascorbic acid; Wound Healing
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NUTRITIONAL EVALUATION OF VARIOUS PLANT PROTEIN SOURCES
"IN DIETS FOR ASIAN SEA BASS, Lates calcarifer BLOCH

Perla S. Eusebio and Relicardo M. Celoso
Aguaculture Department

Southeast Asian Fisheries Development Center
Tigbauan, 5021 Hoilo

PHILIPPINES

A biological assay was conducted to evaluate the suitability of various leguminous seed meals
and leaf meals as dietary protein sources for Lafes calcarifer Bloch. In growth experiment, the fish
(initial mean weight +s.e. of 3.8+ 0.5 g) were fed isonitrogenous and isocaloric diets containing test
ingredients to replace 13%-18% of the diet . The same diet formulations were used m the
digestibility experiment except that 1% Cr, O; was added as an external indicator. The growth of
control fish was comparable with those fed leguminous seed meal-based diets, and better than those
given leaf meal-based diets. The control diet had the highest apparent protein digestibility (APD)
value. No significant differences were observed between the APD of white cowpea (Vigna
unguiculata), green mungbean (Vigna rediata) and papaya (Carica papaya) leaf meal-based diets.
However, cassava (Manihot esculenta) leaf meal-based diet had the lowest APD value. The present
findings suggest that white cowpea and green mungbean meals can be used as protein sources in
practical diets for sea bass at 18% of the diet without affecting their growth.

KEYWORDS: Apparent protein digestibility; Growth; Legumes; Leaf meals; Lates calcarifer



338

SPONTANEQUS SPAWNING AND POSTLARVAL REARING OF THE
DONKEY’'S EAR ABALONE, Haliotis asinina LINNE

Armando C. Fermin

Southeast Asian Fisheries Development Center

Aguaculture Department, Tigbauan 5021, Hoilo, Philippines
Tel : (63-33) 336-2937; 336-2965 Fax : (63-33) 335-1008
E-mail: seafdec@inozcom.com :

Spontaneous spawning within a captive population of 130 individuals of wild and hatchery-
bred (F1) abalone, Haliotis asinina (Linne) breeders were monitored daily from July 1997 to April
1998, The animals were stocked i each of the spawning tanks of 1-ton capacity at densities from 24-
63 individuals (size range: 60-70 mm SL, 60-130 g BW) with a sex ratio of 1:1 to 1:2 male-to-female.
Tanks were supplied continuously with sand-filtered seawater at an approximate exchange rate of
300% day™. Abalones were fed ad libifum with fresh Gracilariopsis bailinae rationed every 7 days.
On a spawning day, eggs were siphoned into a basin, washed and cleaned of debris and left to hatch
into trochophores and later developed into early veligers approximaiely within 10-12 h after
fertilization. At late veliger or creeping stage (approximately 16-18 hi after fertilization, 29-31 °C)
larvae were stocked in 1-ton capacity larval rearing tanks provided with hanging corrugated pve plates
as substrates for settlement. Plates were grown previously with mixed species of diatom mostly
Cocconels, Navicula, and Amphora, for at least one month before use.

Results showed that captive abalone broodstock spawned from 6 to 16 times a month the most
number of which were recorded during September, December and April, Total number of spawned
eggs ranged from as low as 6,000 to 3 million per spawning day. Monthly trochophore production
ranged from 280,000 (October) to 6.6 million (April). Percent survival from trochophore to early
veliger stage ranged from 3-83%. The presence of mucus resulting from the grazing of overstorey
growth of diatoms on settlement plates by juveniles and adults attracted more settling larvae than the
“ordinary diatom plates”. Survival of veligers to early juveniles after 60 days of rearing in tanks was
refatively low (0-2%). Body size of harvested juveniles varied from 5.2 mm (about 66% of total
population) to 9.5 mm (6%). ‘

EEYWORDS : Abalone, spontaneous spawning, postlarval rearing
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IMPACT OF RIVER IMPOUNDMENTS ON MAHSEER (Tor spp.) IN
KRALA, INDIA

Christoph Feustel and Mathew K. Sebastian
Indo~German Reservoir Fisheries
Development Project, Kerala
Malampuzha-678651

Palakkad, Kerala, INDIA

Malseer (Tor spp.), one of the most famous game and food fish is the pride of India and a
national heritage. It is one of the largest freshwater scaly fishes. Jt occurs naturally in the Indian
streams and rivers and also in the rivers of Nepal, Burma, Bangladesh and Sri Lanka.

Hora (1940) confirmed the existence of six Mahseer species. They are Putitor Mahseer, also
known as ‘Golden Mahseer’ (Tor putitora), Tor Mahseer (Tor tor), Khudree Maliseer (Tor
khudree), Mussallah or Humpback Mahseer (Tor mussullah), Junga Mabseer (Tor progeneius)
and, Mosal Mahseer or Copper Mahseer (Tor mosal). A.G.K.Menon, Professor Emirutus,
Zoological Survey of India described a new species namely Tor kulkarnil.

Tor khudree is the native species of Kerala. It can be also found in the rivers of Karnataka and
Tamil Nadu. Tor mussallah has got only a restricted geographical presence in Kerala.
“Unfortunately no serious work has been done on fresh water fishes of Kerala. Available literature
and interviews with old fishermen and retired government officials revealed that Tor khudree was
once abundant in the many rivers of Kerala, e.g., a Mahseer weighing 57 kg was caught from
Kabini river in 1946. Thirty {ive ' ‘

dams have been coustructed in Catches {in ky) of Tor spp. {right scale} versus

Kerala over the past 40 years - o5 000 total fish landings in Malampuzha reservoir
. r + 70
affecting Mahseer habitats 20000 e PO | 60
adversely. Mahseer populations ——Tor sp. 450
. . 15.008 | -

lost their migratory routes for 1%
. - 4 30
breeding and habitats were 10.000 4 i
negatively altered due to human 5000 | 140
activities. odl t,ad 1L LR o ¢ltelto
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In all Mahseer habifats, in line P R T

with the all India trend, Mahseer

fisheries has come down. From the

records” maintained by the Fishermen Co-operative Society of Malampuzha, the ten years data
available on fish landings show a steady decline of Mahseer landings. Only a few scattered
populations of Mahseer continue to exist in the head waters of the Malampuzha reservoir. A
survey conducted recently by the Indo-German Reservoir Fisheries Development Project in 26
reservoits of Kerala revealed that only in 4 reservoirs considerable Mahseer population exist
(Pamba 30.8%, Kakki 80.2%, Peringalkuthu 26.2% and Idukki 20% of the total test catches).

All over the world only charismatic large mammals like rhinos and tigers attract the maximum
attention of conservationists and funding agencies. Though fish habitats are shrinking and habitat
quality is negatively impacted unnoticed by the giobal audience. Fish species, with some few
exceptions, remain neglected in terms of conservation priorities. However, Mahseer is becoming
an exception in India. Many institutidns and individuals have understood the need for conserving
this mighty fish.

KEYWORDS: Mahseer (Tor spp.), conservation, India, Kerala




MODELLING OF FISH GROWTII AND FEEDING AREA IN EXTENSIVE
AQUACULTURE: CAGE CULTURE IN LAGUNA DE BAY; PHILIPPINES

Martina Bocei!, Ulfert Focken? and Giuseppe Bendoricchio'

! Laboratory for Environmental Systems Analysis * Department of Animal Nutrition and Aquaculture
Department of Chemical Processes Engineering Institute for Animal Production in the Tropics and Subtropics
University of Padova, Via Marzolo, ¢ Hohenheim University (480),

1-35131 Padova - Italy D-70593 Stuttgart, Germany

The impact of extensive aquaculture on the ecology of water bodies is siricily connected with
the maximisation of the production. In fact, as frequently observed, simultaneously with the
enldargement of areas devoted to aquaculture an impoverishment of the water body takes place, with a
negative feed-baek on fish production {smaller fish cbtained, longer grow-out period). In order to
evaluate the optimal extension of areas devoted to aquaculture in a closed water body, it is evidently
necessary to calculate the carrying capacity of the system.

Assuming that no external food is supplied, a simple approach to this subject starts from the
idea that, even if cultured fish are stocked and kept in closed areas, fish feed also on the suspended
matter {plankton and detritus) coming through the net from outside the enclosure.. The quantification
of the amount of natural resources (e.g. phytoplankton) needed to sustain the growth of the fish is

required.
The analysis of the impact of aquaculture
120 + o sofihes 2 inl extended areas of a lake has beep conducted
100 4+ ° o 100 fishes { w2 with reference to Laguna delBay (Philippines). In
a0 | a A 150 fishes / m2 Laguna de Bay, the expansion of aquaculture in
z @ 200 fishes /m2 the late scventies and early eighties was
@80+ accompanied by a significant reduction in fish
40 + growth rates in aquaculture as well as a negative
a0 L M% impact on capture fisheries.-
0 = = + PR 450
& JuIEanZEc}igys numbeﬁig from Jan4f,01930 %80 400 3 é"
— + 30
Figurel. Model calibration results and Z sl — H
experimental data from literature (Basiao and San z —~t— final fish w eight g
Antonio, 1986). The data reproduce 4 growing § 800y ~a--feedngarea | 2
conditions (stocking density) and 3 growing & 201 g
periods at different times of the year. ? é
Feed uptake, metabolism and growth of Nile 150 0 3

10 20 30 40 50

stocking density {fish/rr]

Tilapia (Oreochromis niloticus) have heen 9
modelled using data on phytoplankton biomass in

Laguna de Bay. The model's results have been

"compared with literature data on Nile Tilapia
growth in the lake. Simulations have been run to
estimate the area whose natural resources in terms
of phytoplankton are needed to sustain
O. niloticus growth. The effect of different
stocking densities on the estimation of the feeding
area has been tested. :

Figure 2. Final fish weight and feeding area
extension computed for different values of
stocking density. Assumptions: 1 Km? (10°m?) of
total surface extension of net cages in the lake
according to literature (Delmendo, 1987), Initial
wet weight 10g, Growout period 8 months

By means of this approach it is possible to provide quantitative thresholds for the extension

of enclosures area in a lake.

KEYWORDS: Extensive aquaculture, Natural food, Feeding area, Ecological modelling, Resource

management
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THE INFLUENCE OF FISHCAGES ON THE FOOD OF SILVERPERCH
(Terapon plumbeus) IN LAGUNA DE BAY, PHILIEPINES

Myma Kock, Ulfert Focken, Hartmut Richter, Klaus Becker

Depattment of Animal Nutrition and Aquaculture, Institute for Animal Production in the Tropics and Subtropics

University of Hohenheim, 70593 Stuttgart, GERMANY

TLaguna de Bay is the largest lake (90,000 ha) in th
has an average depth of 3 m with a bottom comprised almo

¢ Philippines close to the capital Manila. It
st entirely of mud. Since its introduction

25 years.ago, aquaculture in fishpens and netcages has been becoming increasingly important with the
greatest expansion in the early 80’s when it covered 1/3 of the lake area; at present total coverage is

still about 10% of the lake surface. .

As part of a larger study on the ecology of Laguna de Bay, fish were céught on seven
occasions between April 1996 and April 1997 over 24 hours (subsamples every other hour) with a
commercial outrigger fishing boat with a push net size 9 (9 knots per 10 cm) at two stations, one close

to a netpen and the other at 500 m distance from the first
in open water. A great part of this catch consisted of the
silverperch Terapon plumbeus , one of the most important
wild fish species caught in this lake.
Five fish were taken per subsample, measured, weighed
and the guts removed for quantitative and qualitative
analysis. The stomach contents were analysed
microscopically and relative proportions of food
components estimated by eye. The proportion of different
food components as percentage of total stomach contents
was calculated. '
Average body mass of fish caught close to the
fish pen was 4.7g compared to 3.7g in open water. A total
of 823 stomachs of T, plumbeus were examined, of which
484 were filled. Average stomach content was 0.82% of
body mass close to the fish pen and 0.77% in open water.
The stomach content consisted mainly of zooplankton,
detritus, benthic crustaceans and epiphytic algae (Fig. 1
and 2). Snails, fish and phytoplankton were also found.
Zooplankton (mainly Bosmina sp. and Moina sp.) was the
major part of the stomach contents at both stations, but
was especially important in open water where it made up
three quarters of the diet, as opposed to approximately
half close to the netpen. Insects (almost exclusively
chironomid larvae) also held the same place in the order
of dominance at both stations. Fish, epiphytic algae and
phytoplankton were found more often in the diet close to
the netpen whereas other food groups were more or less
equally important at both stations.
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The influence of fishcages can be seen in the differences of distribution of food components
at the two stations. Benthic algae are found more often close to the fishcage since the structure
provides a substrate for them to settle. It is also plausible that the nets of a fishcage provide shelter for
fish of all sizes which would help to explain the greater occurence of small fish in large T. plumbeus.
It is likely that fish feeding in open water encountered little of most food groups except zooplankton,
hence the higher representation of this component in the stomachs of fish in open water. It can be
concluded that there is a shift towards benthic food components at the station close to the netpen
which may be explained by the almost complete absence of hard substrate in open water.

KEYWORDS: Laguna de Bay, Terapon plumbeus, Diet composition, Aquaculture impact



EFFECTS OF CRUDE AND COOKED TAPIOCA TURER MEAL ON
GROWTH AND BODY COMPOSITION OF COMMON
CARP (Cyprinus carpio).

George szancis1 ’2, Ulfert Focken] and Klaus BeckerI
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Carbohydrates form an important constituent of formulated diets of common carp because of
Cochin-682013, Kerala, Indiatheir high energy content and protein sparing effect. Feed having a
crude protein level of 40% and containing 40% wheat meal has been shown to produce maximal
growih in these fishes. Carbohydrates have the advantage of being cheap and readily available,
Tapioca is a widely grown and comparatively cheap source of carbohydrate in Kerala state, India.
Tapioca tuber meal has been shown to be an adequate source of carbohydrates for the nile tilapia and
the common carp, It is also known that digestibility of carbohydrates can be increased by cooking.
The present study is an effort to confirm the nutritional quality of tapioca tuber meal for common
carp and to test whether cooking has any effect on their nuiritional quality for the same fish.

Three isonitrogenous feeds each containing wheat meal, crude and cooked tapioca tuber meal
were prepared. The control feed contained 50% fish
meal, 42% wheat meal, 4% sunflower oil and 2% each
of mineral and vitamin premixes. In the other two feeds
30% of the carboliydrate source was replaced by crude
and cooked tapioca tuber meal respectively. Thirty six
common carp in the weight range of 3.5 to 12 g reared _ 4 control
m the aquaculture lab at Hohenheim University, -

Stuttgart, Germany, were taken as the experimental 0l ; — —
fish. Nine of these were randomly selected for initial ! o ks Y #
proximate analysis. The rest were placed in nine tanks, Fig. 1 Spemﬁ(f Gr?“’th. Rate of common

i i _ . carp fed.the experimental diets.
three in each tank in such a manner that the total weight
in each box was approximately same. The fish were fed at levels calculated to provide 5 times
maintenance; the feeding was spread over the day in 7 equal installments using an automatic feeder.
The fish were weighed at the end of every week. After four weeks when their weights ranged
between 6.6g and 24.8g. the fish were slaughtered, autoclaved for 2h at 120°C and 4 bar,
homogenized, refrozen and freeze dried. Samples of the food and the freeze dried carcasses wer ‘
analyzed according to official methods. o

Table 1: Carcass composition and food utilisation in common carp fed diets containing crude and
cooked tapioca and control feed ' :

Diet Carcass composition (Dry matter} Food utilisation
Mrotein % Lipid % Gross eneruy{kl/g) ER % PER PPV %
contral 514> 505 22”209 225 422 1047235 12" 204 142* x4y
TC 682 % 1.1 162" +3.0 218 <16 67" 530 ALY, 1.4 e 40
TH 6.7°210 2.7+ 00 243°%¢ 16 205" <00 18 sa 26" 118

TC-feed containing crude tapioca, TH-feed containing cooked tapioca, ER (energy retention) =
energy gain (J) / feed gross energy(J)*100, PER (protein efficiency ratio) = wet weight gain (g) /
protein fed (g), PPV (productive protein value) = total protein gain (g) / total protein fed (g), SGR
(specific growth rate) = {In (initial wt) - In (final wt)}/ no. of days*100.
Averages within the columns not having the same superscript are significantly different (p < 0.0 5)
The growth values clearly indicated the superiority of cooked tapioca as a nutrient source for
common carp. Fish fed with feed containing cooked tapioca showed significantly higher specific
growth rate over the other two groups. The low lipid content of TC group indicates that these fish
have been limited by energy. These results confirm the low digestibility of crude tapioca in carp.

KEYWORDS: Carbohydrates, Tapioca, Digestibility, Nutritional quality, Cyprinus carpio.
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AN ESTIMATION OF THE DAILY FOOD INTAKE OF MILKFISH
(Chanos chanos Forsskal) IN A SEMI-INTENSIVELY MANAGED
- COMMERCIAL BRACKISHWATER POND IN THE PHILIPPINES

Christian Lueckstaedt!, Ulfert Focken!, Relicardo M. Coloso® and Klans Becker'

! Department of Animal Nugrition and Aquaculture, Tnstitute for Animal Production in the Tropics and Subtropics,
University of Hohenheim (480), 70593 Stuttgart, Germany
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Most milkfish production in the Philippines is carried out in semi-intensive pond systems in small
fish ponds of 1 to 5 ha. Earlier investigations reported feeding rates with 4% of the fish body mass per
day as favourable for milkfish growth. However, recent investigations on the intake of supplemental
feeds and natural food by the milkfish in small experimental ponds showed, that only a part of these
supplemental feeds was taken in directly by the fish (KUHLMANN et al. 1995, 4th Asian Fisheries
Forum). This study aimed to find out whether this holds true for commercial milkfish ponds as well.
The daily diet intake was estimated with microscopic and gravimetric analyses of stomach contents
and calculation with the MAXIMS software program. :

To achieve this aim, a pond monitoring was set up in Dumangas, Tloilo, Philippines in October 1996
during the wet season. The pond was 1 ha and at least 70 cm deep. Water was changed by tidal
flushing and / or additional pumping. Fish had an initial weight of 120 g in the first week of July and
were stocked with a density of 4000 pes./ha. No manure was applied. During the first 40 days the fish
fed only on lumot, a complex of filamentous green algae (Chaetomorpha sp.). Starting in August
commercial feeds (crude protein content 19.9%, crude fat 7.3%, nitrogen free extract 53.5%, crude
fiber 5.4% and ash 13.9%) was given in 3 equal rations daily at 9:00 am, 1:00 pm and 4:30 pm. The
daily feeding rate was 3.75% of body weight. A pre-sampling was done to get first information on the
pond environment and morphometric data of the fish. Water salinity was at 20 ppt. The daily
temperature ranged from 28 °C to more than 32 °C. Oxygen changed from less than 1 mg/l in the
early morning to greater than 9 mg/1 at 4:00 pm. During pre-sampling fish had a mean body weight of
316 + 32 g. One week later, samples of at most 5 fish were caught with a cast net every 5 hours over a
period of 5 days, thus covering all hours of the day. A total of 82 fish were caught during the main
sampling with a mean body weight of 335 £ 82 g. Based on the feeding rate of the fish between pre-
sampling and main sampling and the calculated increase of the body mass the feed conversion ratio -
FCR was cstimated to be 6.8 if all of the feed was consumed. This factor is high for a commercial
diet. A combination of the dry matter of the stomach content of every fish, microscopic analyses of
the stomach content and further investigations with the MAXIMS program showed that the actual diet
intake was only 0.82% of fish body mass. Based on this the FCR of the commercial feed was 1.43.
Furthermore the peaks in the feed intake were between 10:57 am and 2:48 pm and between 4:42 pm
and 6:00 pm. Natural food from plankton formed only a small part of the total intake and were mainly
consumed in the moring and evening hours (Copepoda, Chlorophycae). Data also showed that fish
were not ingesting feed at first feeding at 9:00 am perhaps because of low D.O. levels in the moming.
These results can be used to optimize supplemental feeding of milkfish in semi-intensive ponds and
prevent wasting high quality diets. Regular application of manure may maintain the natural food in
the pond and can further reduce the supplementation rate with commercial feeds. Lastly, feed should
not be given at times when D.O. levels are low especially in the early moming, because this prevents
a normal feed uptake.

KEYWORDS: Semi-intensive aguaculture, Milkfish, Quantification of feed uptake, Feed conversion
ratio
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EVALUATION OF HAMLET PROTEIN (HP 380 AND 266) AS PROTEIN
SOURCE FOR SHRIME FEED BASED ON GROWTH, SURVIVAL, AND
FEED CONVERSION OF Penaeus monodon JUVENILES.

Nelson V. Golez*, Oseni M. Millamena and Ols Kaae Hangen

*Aquacultore Department
Southeast Asian Fisheries Development Center (SEAFDEC/AQD)
Tighauan, Hoilo 5021, Philippines
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P.0O. Box 1340 Saturnvej DK 8700 Horsers
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This study evaluates the use of HP 300 (processed soya product, 55% crude protein) and HP 960
(blended product comprising HP 300 and fish solubles, 60% crode protein) as component m a diet for
shrimp juveniles. Eight isonityogenous and isocaloric experimental dists were formulated and prepared
using various levels of HP 300 as partial replacernent for fish meal, shrimp head meal, soybeat meal and
combination of fish and soybean meals and HP 960 as partial replacement for soybean meal in a basal diet
for shrimp juveniles. The basal dict served as control and a commercial foed was added as additional
control treatment. Preliminary experiments were conducted to compare the water stability and
performance of each test diet with and without HP 300 and 960. Test hours for soaking were 15 min, 30
min, 1 h, Zhrs, 4 hrs and 24 hrs using a continuously aerated seawater in a flow-through system in 60-L
capacity fiberglass tanks. Water stability of diets 2, 3, and 5 were satisfactory and better than the rest that
yield below 60% stability in water after 4 hours.

Penaeus monodon postlarvae, PL,; (mean initial weight = 0,012 g) were stocked (at 10 shrmps
per tank) and reared in a completely randomized design with four replicates per treatment for 60 days in
36 units of oval 60-L fiberglass tanks. Shrimps were fed three times a day at a sliding feeding rate (30%-
20%) of the total biomass. Growth experiment results showed weight gain of shrimp ranged from 2740%
to 3776% while specific growth rate ranged from 5.57% to 6.09%. Highest weigbt gain and specific
growth rates-were observed in shrimp fed diet 2 (replacement of fish meal with 6% HP 300). This value
did not differ significantly (P>0.05) from diet 6 (5% HP 300 as partial replacement to shrimp head meal)
and therest of the diets including the control but significanily higher (P<0.05) than diet 7 (4% replacernent
of soybean meal with HP 960) and diet 9 (commercial feed). Poorest weight gain and SGR were obtained
in the commercial diet. Survival was not different among dictary treatnents but significantly higher than
those fed commercial diet. Feed conversion ratios i experimental diets ranged from 3.6 to 4.68. The
commercial diet had an FCR of 5.28. Growth and survival tates obtained in all dietary treatments in this
study were high compared to other studies conducted under laboratory conditions. Camnibalism was
minimal for the whole duration of the experiment irregardless of tzeatments. .

The data showed that diets containing HP 300 at various substitution levels: 6 and 12%
replacement for fish meal (FM), 4 and 8% replacement for soybean meal (SBM) and 5% replacement for
shrimp head meal (SHM) had similar growth performance as the control and better than the comrmercial
feed. This suggests the possibility of higher % mcorporation of HP 300 as replacements for SBM and
SHM. Overall performance showed that HP 300 can be a suitable protein source for P. monodon juvenile
diet as partial replacement for fish meal, soybean medl, and shrimp head meal. On the other hand, diet
containing 4% HP 960 to replacc SBM had inferior performance than the other treattnents suggesting that
fish solubles in HP 960 may have a depressing effect on growth of the test animals, Althongh inferior
tesult was attained in diet with HP 960 its growth performance is still comparable with that of commercial
feed and with better survival. Further studies on the levels of incorporation and possible snbstitution of HP
960 to animat protein (fish meal and shrimp head meal) need to be done.

KEYWORDS: Shrimp feed, protein sources, Hamlet Protein
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WATER QUALITY OF LAGUNA DE BAY, PHILIPPINES
FOR FISHERIES AND AQUACULTURE

Angelito C. Gonzal, Corazon B. Santiage, Ma. Lourdes A. Cuvin-Aralar and Relicardo M. Coloso
SEAFDEC Agquaculture Department, Binangonan Freshwater Station
Binangonan, 1940 Rizal, Philippines

Laguna de Bay, the Philippines’ largest lake, has multiple uses among which is for fish
production. Recent information on water quality was obtained to identify and quantify the processes
occurring in the lake and to update the scientific base used for the sustained and rational utilization of the
lake especially for open fisheries and aquaculture. Three stations were monitored monthly from April
1995 to September 1997. Station P was inside a medium-sized fish pen at the west lobe of the lake,
Station W in an open area at the west lobe, and Station q at the border of the south and east lobes of the
lake. Stations W and P were sampled between 1100h and 1300h of the same day and Station S the
following day at the same time. Physico-chemical parameters, nutrients (N and P), chlorophyll @, and
plankton were determined. o I

The Pasig River, the only natural outlet of the lake, is connected to ‘the Manila Bay. Saltwater
intrusion due to backflow of the Pasig River occurred in 1995 and 1997 when the water level of Laguna
de Bay was below Manila Bay’s mean sea level. This phenomenon was confirmed by the chloride
concentration in the lake as well as total hardness, conductivity, and total dissolved solids. However,
maximum chloride coutent was higher in 1995 (2.35, 3.15 and 0.56 g/L. for Stations P, W and S,
respectively) than in 1997 (1.06, 0.72 and 0.48 g/L for Stations P, W and S) as a result of the early onset
of heavy rains in 1997. Maximum Secchi disc readings were 110, 125 and 80 cm for Stations P, W and S
in 1995 and 50, 110 and 70 cm for Stations P, W and S in 1997. Saltwater intrusion did not occur in
1996 due to the influence of a strong typhoon in late 1995. The principal effect of saltwater intrusion
was the clearing of the lake water followed by enhanced phytoplankton growth. Although not
significantly correlated with phytoplankton biomass in the present study, chlorophyll @ was higher in
1997 (overall mean = 0.539 ng/L) than in 1996 (0.344 pg/L). For the 3-year period, mean maximum
temperature was 32.7°C in June 1996. and the minimum was 25.3°C in January 1997. Annual means
were 2838°C in 1995, 28.74°C in 1996 and 1827°C in 1997. Dissolved oxygen (DO) levels
fluctuated, with values generally higher for Stations P and W than Station S. However, DO readings
were mostly above 7 mg/L, except for the bottom layers of the water which sometimes were between 5
and 6 mg/L. Highest pH values (9.0-9.3) were recorded in June and July in 1995 and 1997, but yearly
means ranged from 8.0-8.5. Total alkalinity was generally high (overall means for 1995, 1996, 1997
were 145.8, 52.3 and 81.4 mg/L, respectively) indjcating the high buffering capacity of the lake. The
ratio of inorganic nitrogen to phosphate-phosphorus (mole basis) was less than the ‘Redfield ratio’ of 15
in at least 4 months in a year which suggests that nitrogen becomes limiting at times. Results of this
study indicate that the management of Laguna de Bay for wild and cultured fishes should focus first on
water transparency and the levels of nutrients for plankton growth.

KEYWORDS: Saltwater intrusion; Water fransparency; Plankton
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REPLACEMENT OF FISHMEAL BY SINGLE CELL FROTEIN IN THE
DIETS OF LARVAE OF Clarias barrachus

Umesh C. Goswami and Sushanta Borthakur
Department of Zoology,

Gauhati University, Guwahati-781014
Assam, INDIA,

Single cell protein (SCP) was used in order to replace fishmeal in the diets of larvae and post
larvae of Clarias batrachus (Magur). The experiments were designed to utilize SCP as another
source of protein in the diets of cat fish like Clarias which is a commercially important table fish of
the South East Asian countries. The SCP containing diets were prepared by replacing 50%, 75% and
100% crude protein of fish meal based reference diets, The replacement of fish meal by SCP was
tested in two separate experiments with 5 days old larvae (Expt. I) and with 30 days old post larvae
(Expt. IT). In both the experiments diets containing SCP showed better growth performance and were
significantly different (P< 0.05) from the reference diets containing fishmeal. SGR values differ
significantly (P< 0.05) from both the reference diets and the test diets. A high protein diet is essential
in the larval stages of cat fish Lke Clarias batrachus.

Three experimental diets and one control diet, of the same protein content were formulated
using practical feed ingredients. Whole fishmeal based diet (Diet A} and Diets B, C and D were
formulated by replacing 50%, 70% and 100% of the crude protein of fishmeal of diets B, C and D
respectively SCP (Table 1). The experiment was carried out separately on 5 days (N = 30, 3.9-mg
average weight) old larvae (Expt. I) and on 30 days (N = 30, 0.9 mg average weight) old post larvae
(Expt. II). They were stocked in circular plastic tube (30 cm diameter and 20 cm depth for Expt. I and
56 cm diameter and 30 cm depth for Expt. I1) in a recirculatory system incorporated with a biological
filter. Each diet was tested in triplicate. The water temperature, dissolved oxygen level and pH of
each tub were recorded daily. The fishes were fed to satiation twice daily and feeding trials were
continued for 20 and 30 days for Expt. I and I respectively. The crude protein level of diets have
been shown in Table 1. The larval and post larval growth for both the experiments was recorded at
the beginning and on temrination, their legnth and weight noted, specific growth rate was calculated.

Table I : Ingredients and proximate composition of the diets.

ingredients %6 composition of diets

A B C D
Fish meal {cp 59.6) 40.0 20.0 10.0 -
SCpP (cp 70.2) - 17.0 25.5 34.0
Moc : {cp 32.8) 22.0 20.0 18.0
Rice bran (cp 10.4) 27.0 32.0 33,5 37.0
Wheat flour (cp 13.6) 10.0 10.0 10.0 10.0
Vitamins -
& Minerals ' [.0 1.0 1.0 1.0

It has been found that both 5 and 30 days old larvae showed signiftcantly different specific
growth rates (P< 0.05) with subsequent increase of replacement of fishmeal by SCP. However, in the
30 days old post larvae, 50% and 70 % replacement of fishmeal by SCP showed similar trend of its
SGR and daily increment. A high protein diet is essential and the present experiment has shown that
the replacement of fishmeal by SCP can enhance the growth larval stage of Clarias batrachus,

KEEYWORDS: Clarias batrachus, Fishmeal, Single Cell Protein, Larval diet.
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T rypa'no;.;‘lasma saranae VAR. NOV. Saranae AND 1TS EFFECT ON THE
HAEMATOPHYSIOLOGY OF A CYPRINID FISH, Puntius sophore (HAM.)

D.K. Gupta, Neelima Gupta* and P. Yadav
Department of Zoology,

Bareilly Callege, Bareilly 243005, INDIA
*Department of Animal Science,

M.1P. Rohilkhand University,

Bareilly 243006, INDIA

Freshwater aquaculture today is a diffused and unorganised industry although it has a potential of
playing a pivotal role in improving the economy and solving the nutritional problems of the country.
Disease is one of the most important factors limiting the efficient culture of fishes and their use as biological
assay tools in research. Haemoflagellates of the genus Trypanoplasma Laveran and Mesnil, 1901 are
kinetoplastid flagellates and are implicated in causing recognizable disease and mortalities of various
cultured carp species.

Puntius.sophore (Ham.) is one of the most widely distributed species in India, Burma and far East
and was chosen as the experimental model for haematological assay. These fish (7.5 - 9.5 ¢ms.) collected
from the river Ramganga revealed the presence of a monomorphic¢ trypanoplasm (Infection rate 20%;
Parasitacmia - 18 to 20 forms/20 mins scan) by hanging drop preparations and heamatocrit examination
of blood. The irregularly shaped body is characterized by an anteriorly placed nucleus (4.0 - 10.0 pm X
2.0-4.5 um), a ventrally situated kinetoplast (3.0 - 8.0 gm X 1.0 - 2.0 ym) and inconspicuous kinetosomes.
The anterior flagellum (10.1 - 20.2 pm) was always longer than the posterior flagellum (7.5 - 14.3pm; AF
>PF). The trypanoplasm is graphically compared with T. saranae reported from P. sarana from
Maharashtra (degree of resemblance through parallelity) and from the data it is inferred that the parasite
be designated as a new variety and be named Trypanoplasma saranae var. nov. sophorae.

Piscine haematology is increasingly gaining recognitionas a valuable tool in clinical fish pathology.
Haematological parameters viz. Hb%, ESR, PCV, erythroblasts and erythrocytes were estimated under
natural and experimental conditions of infectivity. Group A (control), Group B (naturally infected) and
Group C ( experimentally infected -1 ml of trypanoplasm-infected inoculum injected intraperitoneally)
were maintained in aquaria under ideal conditions of food, temperature and oxygen. An impairment in the
Hb% (28%) and PCV (42%), a rise in ESR (73%) and erythroblasts (53%) and a disbalance between
erythrocyte-erythroblast ratio clearly indicated a distorsion in the haematophysiology of the parasitized
host under natural infectivity. Similar findings in Group C fish provides experimental evidencc of morbidity
in P. sarana to be consequential to trypanoplasm infection (Table 1). Toxins produced by the parasites,
interference of by-products of trypanoplasm metabolites and an increase of phagocytosis of erythrocytes
in the spleen maybe responsible for decreasing the metabolic activities of the host and increasing cell
fragility resulting in the ensuing haemato-aberrations.

Table 1: Haematological values in Puntius sophore due to natural and experimental trypanoplasm infection.

GROUP HAEMATOLOGICAL PARAMETERS
Hb(%) ESR (mm/hr) PCV (%) Erythroblasts (%)  Erythrocytes (%)
Group A 7.54+2.2 1.5+0.05 39.5+3.2 6.0+.1.8 94.0x1.6
Group B 5.4+1.5 2.6+0.28 22.5+4.0 9.2+2.1 90.8+2.2
Group C 5.6+1.8 2.3+:0.07 24.1+£3.7 8.9+1.5 91.1+1.7

KEYWORDS: Puntius, Trypanoplasma, haematology



INFECTIVITY OF Myxosoma AND ANCMALIES IN THE HAEMATOLOGS
OF Heteropneustes fossilis PARASITIZED BY PROTOZ0OANS

Neelima Gupta, D.K. Gupta and Harish Saraswat
Department of Animal Sciences, )
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‘The genus Adyxosoma Thelohan, 1892 (Lentospora Plehn, 1905) (Myxosoma: Mysosomatidae)
has been represented by several species in recent years. The parasite fauna of the waters of Rohilkhand
region is still imperfectly known. Heteropneustes (= Sacchobranchus) fossilis Bloch collected from
Ramganga and some of the ponds of Rohilkhand region (Kargana, Kareli, Rithora) were subjected to
extensive parasitological assessment and the fish revealed the sporozoan (Myxosoma) and the flageilated
protozoan parasite (Irypanosoma) from the blood and kidaey tissues. '

Out of a total 586 fishes (15.6 + 4.2 cm in Figure 1 : Alferaticns in FIb% and TREC values due

length) sporozoa recorded at a density of 5-45 to protozoans in Heteropneustes fossilis
forms/20 mins scan occurred only in 5 fishes -
concurrently with trypanosomes while 30.76% of [ [/ Nomat  EEE Tnfected

Heteropneustes recorded the presence of
Trypanosoma kargenensis Gupta and Gupta, 1994
and is identified as such. The spores (9.0 - 12.0
pmx 6.2 - 8.9 pm) of the myxosporidan were pale 15—
brown in colour, the sporoplasm roughly
triangular, two pear-shaped equal sized polar
capsules (4.5 - 7.5 um x 1.72 - 2.7 um) and
uniformly thin, deeply stained polar filaments (39.0
- 52.0 pm). The statistical morphometrics 5.
contrasted with the earlier recorded species are

variant af par and do not warrant any comparison

and thus the species is designated as Myxosama 0 -t d
Jossilin, sp.

20 ——

TEC {x 10%cmm)

I 11

Significant changes (P<0.01) were observed in the haematological physiology of parasitized host
as compared to normal ones. The infected hosts indicated changes in Group I (normal) and Group 1X
(infected) values. Hb% (Group I- 15.2+2.8; Group II - 9.6 + 3.2%) and TEC values (Group I-3.2 0.6
x 10° cam; Group IT - 1.5 + 0.4 x 10% cmm) showed a significant decline. Karyorrhexis of red cells
indicated a bizzare condition of the disintegrating nucleus. ‘

The anaemic condition corresponded to the intensity of protozoan infection and lethargic nature of
Heteropneustes. A reduction in the amount of Hb per unit volume of blood may be either due to shortening
of erythrocyte's life span or their destruction. The destruction and insufficient replacement of erythrocytes
15 & frequent outcome of parasitism and leads to diminution of haemoglobin. An increase of phagocytosis
of erythrocytes in the spleen, immune factors (specially autoimmune) and/or toxins released by the
parasites may be accountable to cause the changes and thus, fo regard trypanosomes as ctiological
agents of anaemia in Heferopneustes fossilis. The ensuing anaemic fish may play an important role in -
determining the qualitative and quantitative productivity of Heteropneustes fossilis which may act as an
important factor for determining the aquacultural output of the catfish. '

KEYWORDS: Myxosoma, Trypanosoma, anaemia.
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IN VITRO MODULATION OF FISH PHAGOCYTIC CELLS BY
PROOPIOMELANOCORTIN (POMC)-RELATED HORMONES

Takafumi Yamaguchi’, Hironobu Watanuki", Yoshiki Gushiken", Akiyoshi Takahashi® and Masahiro Sakai®’
YFaculty of agricutture, Miyazaki University, Miyazaki, 889-21, Japan
nSchoot of Fisheries Sciences, Kitasato University, Sanriku, 022-01, Japan

The activation of rainbow trout, Oncorhynchus mykiss, phagocytic cells by chum salmon f-

endorphin (BE), a-melanocyte-stimulating hormone (a-MSH) or N-terminal peptide of
proopiomelanocotin (NPP) was investigated in vitro. Rainbow trout kidney leucocytes were
cultured in RPMI 1640 medium containing 1, 10, 50 or 100 ng of BE, a-MSH or NPP and the
production of superoxide anion was measured using reduction of nitroblue tetrazolium (NBT).
Macrophages incubated with 1 ng to 100 ng of BE showed significantly enhanced production of
superoxide anion in the NBT tests when compared with the control macrophages that were handled
similarly but not exposed to BE. © Macrophages incubated with 1 ng to'10 ng of NPP also exhibited
significantly enhanced production of superoxide anion. However the phagocytic cells treated with
100 ng of NPP showed significantly reduced production of superoxide anion. In contrast, 10 -
100 ng of a-MSH inhibited the production of superoxide anion in macrophages. These results

indicate that POMC related hormones (BE, a-MSH and NPP) are a capable of modulating
macrophages in vitro.

KEYWORDS: B-endorphin, a-MSH, NPP, phagocytic cells
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INTRASPECIFIC TEMPORAL PARTITIONING BY TROPICAL CYPRINID
Hampala macrolepidota IN KENYIR RESERVOIR MALAYSIA

Jalal, K.C.A, Ambak, M.A, Yusoff, F M., Tbrahim, S. and *S. Hajisamae
Faculty of Applied Science and Technology

University Puira Malaysia Terenggana

21030 Kuala Terengganu

Malaysia ’

*Faculfy of Applied Science and Technology
Prince of Songhhla University, Thailand

Intraspecific temporal partitioning among three size classes of side bar bach, Hampala
macrolepidoia van Hasselt was investigated in lotic and lentic envircnment of Kenyir
Reservoir, Malaysia. Individual size and diel period were observed as the maim factors
responsible for diet variation and food partitioning that evolved according to cyclic
{(temporal) trends.

Diel patterns of activity showed that Hampala macrolepidota was not & continuous
feeder. It was observed that peak feeding time for small size was at noon (1000-1200) hours,
for medium (2000-2200) hours and for large size was at night (2200-2400) hours. Feeding
activity changed with the different season.

Feeding activity was comparatively high during dry season (nonmonsoon) and low
during wet (monsoon) period. Thus, the feeding activity of different size fishes at different
times would suggest that temporal differences could have a significant effect in partitioning
food resources in a tropical reservoir.

KEY WORDS: Temporal partitioning, Hampala macrolepidota, Habitat, Lentic, Lotic
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EVALUATION OF SPIRULINA AS A FEED ADDITIVE FOR THE GROWTH
OF TROPICAL SPORT FISH (Tor tambroides) LARVAE REARED UNDER
CONTROLLED CONDITIONS

Jalal K.C.A, Ambak, MLA, and 5. Hajisamae*
Faculty of Applied Science and Technology
University Puira Malaysia Terengganu

21030 Kuala Terengganu

Malaysia

*Faculty of Applied Science and Technology
Prince of Songkhla University, Thailand

The tropical sport fish Malaysian Mahseer (Tor fambroides) larvae with an average standard
length 8 mm and weight 0.06 g were reared in 150 litre fibre glass tanks filled with 100 1 of water ata
rate of 50 larvae per tank for a period of 5 weeks. Spirulina, enzyme and vitamin premix were
incorporated (1g per kg food) separately with commercial starter pellitised feed (used for seabass) to
determine their growth and survival. The starter diet feed was treated as a control.

Fish larvac given the additive spirulina showed a significantly higher (P<0.05) absolute
growth (ABG) and specific growth rates (SGR) compared to control and other additives. The study
showed that addition of spirulina in an artificial diet could be an instrumental for the growth of
tropical sport fish Tor tambroides larvae, '
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INTENSITY OF LIGHT FO 6YMAMO FISHERIES IN PATTANI

Sukree Hajlsamae
Fisheries Technology Program,
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" Prince of Songkla University,

Pattani 94000 Thailand.

Sakri Ibrahim

Faculty of Applied Science and Technology,
Universiti Putra Malaysia Terenggans,

21930 Mengabang Telipot, Terengganu, Malaysia.

A study was carried out with the objectives of determining distributional patiern of underwater
iiluminarice , clarifying and discussing the proper: application of luring light for dynamo fisheries in
Pattani fishing ground, Gulf of Thailand. Theoretical model was employed based on preliminary
information collected from the three-sized groups of sixty selected boats operating in Pattani fishing
ground.

It was found that underwater illuminance could distribute to more than 40 m depth of the
ground. Considering the depth of 25 m which was the deepest of the ground as a referenced point,
underwater illuminance of large-sized, medium-sized and small-sized boats at the depth were 4.01, 3.94
and 3.53 lux, respectively (Table 1). Comparing to the prefered illuminance for the target species, it
can be concluded that the use of luring light by the boat operated in Pattani fishing ground is in excess
of the optimum level. Efficiency of lamp, height of light source installed cn the boat and catch and
effort should be considered for improving, this type of fishing,

Table 1. Caleulation of underwater iNluninance for each sized groups of boat at each depth
level of incident angle 0°

Tluminance (lux)

Incident Vertical distance Small-sized boat Medimm-sized Large -sized

angle (") {m) | boat hoat
0 1 194126 1974.21 168921
0 5 362.65 419,12 391.04
0 16 61.01 98,40 96.85
0 15 27.30 30.15 30,02
0 20 9,40 16.45 10.54
0 25 3,53 3.94 401
G 30 1,40 1.57 1.61
0 35 0.58 0.65 0.67
0 40 0.25 0.28 0.29
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OPTIMAL STOCKING RATE OF POST-LARVAE IN SHRIMP CULTURE

John Hambrey,

Aquaculture and Aquatic Resources Management Program,
Asian Instituie of Technology,

PO Box 4, Klong Luang, Pathumthani 12120, Thailand.
email; hambrey@ait.ac.th

It is common wisdom amongst aquaculture scientists that farmers in Thailand stock at high
and sometimes “unsustainable” rates, and that they would be better off reducing rates,
leading to better growth (=higher price), better survival (=more production), and less disease
(=lower long term risk, higher production, larger size). Despite this, most farmers in
Thailand, including highly experienced operators, routinely stock at more than 60 post-
larvae (PL) per m’.

Using simple relationships Stocking Density v Survival and Value
between these wvariables, a (example of modal output
3

i 80% 2,000,000
financial model has been | 1 800,000
; 70% | 800,
developed, which allows for
\ L ) L 4,500,000
the estimation of financially 80% 1 < 100000
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. i + 1200000 £
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. 5 40% | - - 1000000 F
cost, and production & E
scenarios. Relationship  se% T B0 g
patameters can be adjusted oo | F 800000 =
simply according to scientific 1 400000
" . . D% - v — |
opinion, local conditions, or ! ---n--survival’ 200,000
. . e val
farmer skills. The model is 0% T

100 g0 40 20 12
stocking density « PLim2

used to make an assessment
of the extent to which high
stocking rates can be justified on the basis of expected financial returns, taking account of
survival and risk of collapse, growth rate, and the relationship between shrimp size and farm- -
gate value. Tt is concluded that despite the risks and questionable sustainability associated
with the higher rates, they may be financially justified for individual farmers under some
scenarios.

In practice several factors are likely to determine farmer decision making in respect of
stocking rate: personal experience; observation of other operators; information from other
sources; availability of working capital or credit; and attitudes to risk. The relative
importance of these different considerations, and the way they relate to financial optima is
discussed. The extent to which strategies which may be optimal for the individual may differ
from those which are optimal according to broader social and economic.criteria is discussed,
and the implications of these findings for policy and planning of sustainable aquaculture
considered.

KEYWORDS: shrimp; sustainability; stocking density; risk; financial optimum; economic
optimum
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THE PRESENCE OF THE TWO VIRAL PATHOGENS WSBV AND MBV IN
THE THREE WILD PENAEUS SHRIMPS CULTURED IN THE MANGROVE
FOREST OF CAMAU PROVINCE

Mguvyen Van Hao, Dink Thi Thuy, Ly Thi Thanh Loan, Trinh Trung Phi

Division of Experimental Biology - Research Institute for Aquaculture No2 - Hochiminh City, Vietnam
Ho Huynh Thuy Duong ‘
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Ponlerd Chanratchakool

Aguatic Animal Health Research Institute - Bangkok - Thailand

This research aims to determine the presence of the two viral pathogens WSBV and MBV in
the three wild Penaeus shrimps cultured in the mangrove forest of Camau province by using the
histological and PCR techniques; the main season of disease ouibreak in these shrimps; the
correlation between the presence of WSBV and MBV and the flucmation of some main water guality
parameters of the mangrove envirenment in both mixed and separated models.

After one year with 24 sampling cycles some main conclusions could be represented from
this research:

L. Water temperature and salinity fluctuated in the same direction, reducing in rainy season (25°C,
10ppt) and increasing in dry season (36°C, 36ppt). The other parameters such as pH, turbidity and
DO highly fluctuated within the day and in the year round, in culture pond and in supplied channel.
These parameters were highly affected by the tidal regime, weather, climate, location, topography
and the farming systems. The fluctuation of these parameters in the mixed model was higher than
that in the separated model.

2. WSBYV was present in the Acetes spp and the wild shrimp seeds in the same period of the middle
of dry season and in the period at the end of dry season and the beginning of rainy season. MRV
occurred in the wild shrimp seeds ali around year. In the separated model MBV was present with
high prevalence.

3. WSBV was present in the harvested shrimps in all around year with the frequency of detection
concentrated in the rainy season and the period of the beginning of the dry season. MBV was present
all the time in the harvested shrimps but concentrated more in rainy season with high prevalence.

4. In the outbreak of shrimp disease in the large scale (in June and January) was detected the presence
of WSBV with high intensity of infection. It could be recognized the correlation of high salinity and
low temperature with the presence of WSBYV and the outbreak of disease in large scale.
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GENETIC IMPROVEMENT OF THE COMMON CARP (Cyprinus carpio L.)
IN INDONESIA : QUALITATIVE AND QUANTITATIVE CHARACTERS OF
THE PURE STRAIN.

Arfah Harton and Komar Sumanladinata
Department of Aquaculture, Faculty of Fisheries
Bogor Agriculture University. Indonesia,

The second generation of gynogenetic diploid common carp of majalaya, sinyonya and
mirror strains have been produced in 1992. Some of them were sex-reversed by oral administration of
17amethyltestosterone. The females and sex-reversed males were matured on early 1991. The mature
female and males of the some strain muted to produce the all female pure strain. Earthen pond and
running water system with intensive feeding were used for the growth out stage. The characteristic of
the early stage to market size were observed and analyzed.

The slight differences among strains were found in the egg size before ovulation after
ovulation and its further development. Fecundity of sinyonya was higher than mirror and majalaya
strains. On the other side, the fertilization and hatching rate were telatively similar . There were no
differences in growth rate but better than the majalaya carp strain in pond until four months old,
however the survival fate of mirror carp was the lowest. The mirror and sinyonya carp strains were
similar in growth rate but better than the majalaya carp strain at the growth out stage in running water
system, Body components among the three strains were observed where sinyomya carp has the
highest percentage of fillet, majalaya carp has the biggest viscera and mirror carp has the highest
percentage of fillet remnant. Total number of muscular bones of the sinyonya carp was the lowest
among three strains. Proximate analysis of flesh these strain showed that sinyonya carp the highest
level of protein content and the lowest level of lipid content. '

Table 1 Growth survival rate and feed efficiency of common carp at the second nursery phase in
concrete tank (2 x 1 x 0.2 m3) (in flow 1 L/minute ; 1 point aeration)

Strain of wo*  weg** Feed Suryival  Daily Protein Lipid
common carp  (g) (g) Efficiency  rate growth retention retention

rate (%) (%) rate (%) (%) (%)

Mirror carp 330 37902 84992 89.30a 5574 75.804 18.30

Majalaya carp  5.90 42,602 72.90b 90¢.804 3664 85.60 b 18.00
Sinyonyacarp 490  40.902 78.7080 95004 3868 81300 16.70
Note : * Wo = average initial weight

** Wg = average weight at harvest after 8 weeks

Table 2 Growth of common carp strains after 4 months cultivation in running water ponds system.

Strain of Average initial Average bodyweight Daily growth rate
common carp body weight (g) €3] rate (%) (%)
Mirror carp 73.8249.2 690 60+30.48 1.50
Majalaya carp 85.80+8.7 750 29431.74 1.46
Sinyonya carp 78.70+11.5 720 4014524 1.49

Keywords: Comimon carp, gynogenetic
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STUDY ON FiSH BEHAVIOUR CONTRGL BY THE OPTOMOTOR
REACTION DEVICE BY USING GPTICAL FIBER
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The movement of eyes or whole body induced by the image of visual target kept on retina of
the animals is defined as "Optomotor Reaction". Many kind of fishes also indicate that reaction.
The optomotor reaction has been frequency studied in the aquarium as a measure of movement
perception, visual acuity, sensitivity thresholds, fish behaviour to the trawl nets or seine nets, ete.
However this peculist characteristic of fish is not finding increasing use in the research of fish
behaviour control in the field. Because it is difficult to make a visual target in the field. The
device which a light band scattered by the muddiness in the water becomes the visual target of the
optomotor reaction was contrived in this study. The outline of this device is shown in Fig.1,

A halogen lamp is a light source of this device. The optical fiber-cable divided this light into
twelve light, each light is scattered by the convex lens. These light bands are irradiated to upper.
The device of irradiation is revoluted to the both direction of clockwise and counterclockwise by
the electric motor. The velocity of this revolution is changeable from 0 cm/s to 100 cm/s by a
gearshift system. .

The reaction ratio of the fish in the present device was
compared with that in the usual device which visual target was
made by black-and-white tape screen. The result is shown in
Fig.2. The fish used in this experiment is 10 sea breams of
about 30mm average total length. The tank was filled up four-
fifth full sea water with 20ppm kaolin which is the standard
muddiness material. The light intensity was about 250 Ix on
the surface of water. The faster the velocity of visual target, the
higher the reaction ratio of fish in the usual device.

While the velocity in the highest reaction ratio was 20rpm In the
case of the present device. The velocity beyond that value
made lower reaction ratio. The peak ratio indicated a little less
than 60 per cent. _

And the effect of background light , R Fromi bers
intensity to fish behaviour was investigated
in the case of 4 max at 600 nm in which 190
the highest reaction ratio of fish was observed
in three conditions of 420 nm, 500 nm
and 600 nm.

600 nm monochromatic light intensity
of Okazaki Large Spectrograph was used in 20 30
this experiment. The stronger the light ' Velocity rpm.

intensity of background, the bigger Fip. 2. Optomotor Reacti
the inhibition of fish reaction was observed. & .Sfaog:gaf:; coction of

Fig.].Pkatagraph of the
present device.
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Aphanomyces INFECTION IN FRESHWATER TURTLES

Kishio Hatai, Tsuyoshi Mori, Osainu Kurata, Shinpei Wada and Mclba G. Bondad-Reantaso
Division of Fish Diseases, Nippon Veterinary and Animal Science University,
1-7-1 Kyonan-cho, Musashino, Tolkyo 180-8602, JAPAN

Saprolegniasis is a fungal disease of freshwater fishes. The pathogenic fungi usually belong
to the genera Saprolegnia, Achlya and Aphanomyces. The infection, however, is also known to
. occur in freshwater turtles belonging to the reptile group. In 1992, Aphanomyces infection was first
found among Clemmys japonica. Recently the infection among soft-shelled turtle, Trionyx sinensis
imported from Singapore and the Japanese native turtle, I. sinensis japonicus have occurred. All
pathogenic Aphanomyces spp. Isolated from aquatic animals do not produce any sexual organs, so it
is impossible to identify the species from morphological characteristics.

Tn this paper, comparative studies on biological, bicchemical and molecular biological
characteristics of 19 strains isolated from fish, reptile, crustacean and plant were used for
identification of Aphanomyces spp.

The strains examined were divided into several groups. The strains from turtle could be
distinguished into 2 groups: one group from Japan, and the other one from foreign country.

KEYWORDS : Aphanomyces; Fish; Turtle; Saprolegniasis
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ICTHYOFAUNA OF THE AGOS RIVER, CENTRAL SIERRA MADRE,
- PHILIPPINES

Annabelle A. Herrera and Irene Samonte
Institute of Biclogy, College of Science
University of the Phillippines

Diliman, Quezon City 110] PHILIPPINES

The Central Sierra Madre is one of the last remaining sites of high biodiversity in the
Philippines. Located in this region is the Agos River separating the town of General Nakar from the
adjoining towns of Infanta and Real, Quezon. This water systemn passes through several barangays of
Gen. Nakar and empties into the Polilto strait. The deepest portion of the river measures around 458,
The river supports diverse forms of life. Various macrofaunal species thrive in this body of water.
Among these are fishes, crabs, shrimps and snails but so far no study has been done these resources
nor on their reproductive biclogy.

A preliminary investigation of the area was done to determine the stations, Two stations
(Station I in Barangay Banglos and Station II in Barangay Anoling) were designated at the start of the
project. A third ome (Station Il in Barangay Minakan) was added after stx months, Some Jocal
fishermen and fish vendors were interviewed to gather information about the river and its fauna, Fish
samiples obtainad from commercial catches around the new moon of every month (day and night
fishing) from Stations [ and I from May 1996 to July 1997 and Station I from November 1996 to
July 1997 were brought to the laboratory in the Natural Sciences Research Institute for identification
and photography. The different species collected were identified using available local references and in
consultation witht ICLARM FISHBASE 1995 & 1997, .

Three sampling stations were designated for this study. Station I was in Barangzy Banglos
near the river’s connection to the sea and water depth is about 3 meters. Station Il was in Barangay
Anoling where the water is deeper and the current is stronger. Station 1l was in Minahan, about 3 km
from Banglos. The 3 stations are about I kilometer apart. The geographical coordinates were: Station
[-12}°C 38.8°E 14" 45.9°N, Station II - 121°C 38.2°E, 14° 45.5"N and Station 1 - 121°C 37.TE, 14°
45.2°N. The nsarest meteorological station is in Infanta, Quezon where long term climatic data are
available. |

Some spectes like Oreochromis niloticus and Cyprinus carpio are common in rivers and lakes.
Apogon thermalis and A. fiyalosoma are (he cardinelfishes, Caranx spp are the trevallies, Gerres
Silamentosus is a mojarra. Lutjanus johnii and L. bokor are the snappers. Leiognathus fasciatus, L.
davra, L. equalus and L. bindus are the ponyfishes of the Leiognathidae family. The identification of
soine of the species is subject to verification. The bigger fish catch in Station 1, especially during the
sununter months, could be due to tolerance to brackishwater conditions and the seasonal migration of
fish from the upper river portions to breed in Station | when temperature is highest in April and June,

It is possible that some specimens collected in the three stations for 12 months are endemic
and therefore are interesting species for study. They were so few, however, that they could not give a
clear picture of the stages in the development of the reproductive systems. Specimens were brought to
the laboratory for possible rearing but they were so sensitive and keeping them alive was not possible,
One goby species was reared in the laboratory aquarium but growth was severely retarded, Local
references and consultants could not identify the possible endemic species. Avaitability of the
probable candidates for endemicity whether in the rainy or dry season, night or day fishing, new moon
or not was a big problem. Spawning date for several species was in the hottest mouths of Apiil to June
although in some this was not absolutely determined due to failure to get spawning gonads,

KEYWORDS: Agos River, Central Sierra Madre, icthyofauna
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CHARACTERIZATION AND EXPRESSION OF C-TYPE LYSOZYME cDNA,
AND THE EFFECT OF DURATION OF Edwardsiella tarda INJECTION UPON
THE EXPRESSION OF THE C-TYPE LYSOZYME GENE IN JAPANESE
FLOUNDER (Paralichthys olivaceus)

Tun-ichi Hikima, and Takashi Aaki
L aboratory of Genetics and Biochemistry,

Department of Aquatic Biosciences,
Tokyo University of Fisheries,
Konan4-5-7, Minato-ku, Tokyo 108-8477, JAPAN

We know that there are many non-specific bio-defence molecules in the serum, skin mucus and other
organs of fish, lysozyme (muramidase, EC 3.2.1.17) is one of these molecules. It is an enzyme that
catalyzes the hydrolysis of 3 (1-4) glycosidic bonds between N-acetylmuramic acid and N-acetyl-D-
glucosamine, which are constituents of the cell walls of most bacteria. The ¢xistence of several distinct
types of lysozyme that differ in structural, catalytic, and immunological criteria have been
demonstrated: they have been isolated from different organs or secretions of vertebrates, invertebrates,
phages, fungi, bacteria, and plants. Most of the early lysozyme data were obtained from birds and the
classical representatives of this enzyme family arc therefore called chicken type (c-type). The c-type
lysozymes appear to have shared an extremely ancient common ancestral precursor with goose type
lysozymes (g-type lysozyme) and T4 phage lysozymes, perhaps before the procaryote-eucaryote
divergence.

The c-type lysozyme ¢cDNAs were cloned from the kidney ¢DNA library of the Japanese flounder
(Paralichthys olivaceus). The cDNAs consisted of 612 bp which coded for 143 amino acid residues.
The deduced amino acid sequence of ¢c-type of lysozyme was compared with the equivalent sequences of
other vertcbrates. The results indicated that Japanese flounder c-type lysozyme possessed 72.9%
identity with the rainbow trout, 57.4% with that of the chicken and 65.4% with human c-type
lysozyme. The comparison of the c-type lysozymes showed that the catalytic residues, the residues
binding to sugar chains and cysteine residues were all conserved, Northern blot analysis indicated that
the tissues in which the c-type lysozyme gene was expressed in the apparently healthy Japanese
flounder, were the head kidney, posterior kidney, spleen, brain and ovary.

The time course of the expression of the c-type lysozyme gene in the hematopoietic organs of
kidney, spleen and blood, after injection of Japanese flounder with Edwardsiella tarda MZ8901, was
studied by the RT (reverse transcription) -PCR method. The results showed that some lysozyme
mRNA was present in non-injected Japanese flounder, but the amount of lysozyme mRNA increased in
each tissue after injection with E. tarda, reached a maximum level at 5~7 days after injection , and then
gradually decreased to the pre-injection levels. This result suggested that E. tarda bacterial infection
induced an increased c-type lysozyme gene expression in Japanese flounder.

KEYWORDS: c-type lysozyme cDNA, Japanese flounder, expression of gene
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ANTIOXIDANT ACTIVITIES OF PHYCOBILIPROTEINS ISOLATED
FROM LAVER, Porpliyra yezoensis

Takashi Hirata, Masaki Ooike, Teppei Tsunomura, Hirofumi Arai* and Morihiko Sakaguchi
Graduate School of Agriculture ‘

© Kyoto University, Kyotc 606-8502 JAPAN

*Yamaguchi Prefectural University, Yamaguchi 753-8502 JAPAN

Phycobiliproteins are light-harvesting components for photosynthesis in cyanobacteria,
Rhodophyta, Cryptophyta and etc. Phycobiliproteins contain one or more covalently linked linear
tetrapyrrole chromophores, which give intensely blue, red, blue-green or violet-blue color to the
proteins. Despite the fact that algae containing these proteins have been consumed as nutritious foods
in various countries, there is a very limited inforimation available on the biological functions of the
proteins or the chromophores in our body. We report the antioxidative activities of the proteins and
their chromophores isolated from laver.

Phycoerythrin (FE) and phycocyanin (PC) were extracted from laver, Porphyra yezoensis and
purified through a series of several chromatographies. Linoleic acid in a phosphate buffer containing
sodium cholate was oxidized by 2,2’-azobis (2-amidinopropane) dihydrochloride (AAPH) ', which
thermally decomposes and produces peroxyl radicals. Linoleic acid hydroperoxides formed during
incubation at 37°C were periodically determined by HPLC with a UV detector or by monitoring
absorbance at 235nm of the reaction mixtures,

Figure shows the formation of linoleic acid peroxides in the phosphate buffer. Both PE and PC
effectively inhibited the peroxidation of linoleic acid and produced the prolonged induction periods.
The formation rates of the peroxides were proportional to the decreasing rates of absorbance in visible
region of each chromoprotein. Phycoerythrobilin and phycocyanobilin, corresponding to the
chromophores of PE and PC, respectively, also had very similar antioxidative properties, although
they were water-insoluble in nature. These results suggested that the chromophores are responsible for
antioxidant activities of the chromoproteins,

These and other experiments using multilamella liposomes suggested that both PC and PE have

effective antioxidant activities in vive as well as in vifro.
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STUDIES ON THE USE OF TISSUE METAL CONTENTS
AS POLLUTION BIOMARKER

Chen Hon-Cheng

Instituie of Fishery Biology and Depariment of Zoology
National Taiwan University

Taipei, TATWAN

In order to monitor the level of heavy metal pollution, metal content of various biotic tissues
was regularly analyzed and the results were used as an index of environmental quality. The method of
tissue biomarker is believed much better to detect pollutant than others using the whole organisms or
muscle alone. Although some biomarkers such as inhibition of enzymes, induction of metal binding
protein are suggested, they are not so direct, reliable and accurate, due to the complex relationship and
the lack of confirmed information. 1t is found from the present studies that oyster being able to
acoumulate metals is an ideal monitoring animal, and its metal content of gill and viscera can be
considered as a good biomarker. The same is true for other fish, such as mullet, tilapia, thornfish,
milkFish and Konosirus punctatus. Copper content in the viscera of oyster, mullet and Konosirus
punctatus (Table 1) from polluted water has increased to 440, 80 and 270 times respectively,
compared with those from unpolluted locations. Aquatic weeds, especially the Toot (not leaf) of water
spinach (lpomoea aquatica) and water hyacinthine (Eichhornia crassipes) also show similar trend,
and can act as biomarker, On the contrary, two molluscs, hard clam (Meretrix lusoria) and oval clam
(Cyelina siensis) which can only accumulate heavy metal to some extent are not recommended for use
as biomarker.

Tablel Heavy metal contents {ug/g,wet wt.) in different tissues of marine fish Konosirus punctatus

Area Tissue Cu(ppm) _ Zn(ppm) Cd(ppm)  Pb(ppm) _Hg(ppm)
Muscle 0.26 6.36 N.D. - N.D. 0.353
As-shin Gill 0.50 30.14 N.D. N.D. 0317
Viscera i.14 38.00 N.D. N.D. i.144
Muscle 2.78 5.57 N.D. N.D. 0.034
Ar-jin River Gill 16.54 34.02 N.D. N.D. 1 0.034
Viscera 305.93 80.93 N.D. 15.45 0.160
Muscle 0.40 5.61 0.03 N.D. N.D.
Pu-tai Gill 0.81 29.34 0.48 N.D. N.D.
Viscera 3.20 34.03 0.08 N.D. N.D.

KEYWORDS: Heavy metal pollution, Tissue contents
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E¥¥ECT OF DIFFERENT RICE BRANS ON THE GROWTH OF
SILVER BARRB, Puntius gonionotus (Bleeker) IN SEASONAL PONDS

M. A. Hossain and A. K. M. A. Shah
Department of Aquaculture

Faculty of Fisheries

Bangladesh Agricultural University
Mymensingh-2202

An experiment was conducted for a period of 110 days to study the effect of different rice
brans on the growth of Silver barb (Puntius gonionotus, Bleeker) in rainfed seasonal ponds (30 m?
each). Each of the pond was stocked with 150 fish with the mean initial body weight of 2.03 + 0.03
g. There were three treatments namely Ry, R, and R; each having four replicates. Three types of rice
bran namely coarse, anto and red were applied to the treatments R;, R; and R, respectively. Fish
received different types of rice bran at a rate of 5% body weight daily. The water quality parameters
was found within the productive range. The results showed that treatment R, produced significantly
(P<0.05) highest growth and treatment R, produced the iowest growth, The mean food conversion
ratio (FCR} values in different treatments ranged between 3.26 and 3.93. The survival rates varied
between 77 and 84% with treatment R, producing the highest survival. However, the overall best
production (1530 kg/ha) and economic return for the culiure period was obtained in treatment R,
receiving coarse rice bran. The results of the present study demonstrated that the coarse rice bran
resulted in better production of P. gonionotus
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CROP ROTATION FOR AN ENVIRONMENT FRIENDLY COASTAL
AQUACULTURE UNDER DIFFERENT TYPES OF SOILS

M.A. Hossain
CS0, Marine Station, BFRL, Motel Road, Cox's Bazar, Bangladesh

Coastal aquafarming in Bangladesh dominated by a single species, Penaeus
monodon raising has been seriously affected by viral disease since 1994.
Attempts were taken to find out whether diversificaton of species by crop
rotation creates an environment friendly and viral disease free aquatic ammal
raising methods. |

Four sites were selected based on soil conditions, viz: hard soil (HS), sandy soil
(SS) old mangrove forested but not acid sulphate soil (NASS) and newly
cleared mangrove forested and acid sulphate soil (ASS) . All the selected farms
had P. monodon viral disease incidence during 1994 or 1995, while farming
under different methods. As diversification, modified closed culture of
P.monodon during dry season were followed by differént finfish rajsing during
monsoon. No affluent were discarded during shrifnp culture and organic
deposits accumulated due to shrimp raising were not discarded or removed;
instead these were partially converted into planktonic feed which interns were ,
consumed by fish.

Black tiger shrimp culture under modified closed system using a particular
agent to eradicate all lives except vegetative ones before post larvae stocking
showed good prospect except those in the ASS. On the other hand, the HS, S5
and NASS showed prospect of at least one viral disease free P.monodon.
crop/year. Finfish of low or high salinity tolerance in all types of soil indicated
good prospect of crop rotation and environment friendly coastal aquafarming.
Commercial prospect for boih partner of crop rotation shows promising future
though shrimp raising using particular agént needs further studies and

certifications from concemed agencies before extending to farmer level.




THE REESULTS OF THE TRANSPLANTATION AND THE CULTIVATION
OF Eucleuma gelatinae (ESP.) JLA.G. AT THE SPRATLY ARCHIPELACO.

Tri Pharn Huu
Institute of Oczanography
Nha Trang - Viet Nam

Huchevma gelatinae (Esp.) J.Ag. that belongs to the family of solieriaceae, order of Gigmmdes,
Phylum of Rhodophyta was the material for extraction of carrageenan Its distribition range was very
large (The west Pacific Tropical region).This strain was easily moved for cultivation and able to adapts
well to the new location.

In 1994, we moved this algae strain and tried cultivation of E. gelatinae at two islands of Spratly
archipelago © Truong sa (Latitude 8038' N, longitude 111055'E) ahd Nam Yet (Latitude 10011' N,
longitede 114021'E).

The strain was taken from the coast of Ninh Hai , Ninh Thuan {centre of Viet Nam, 500km from
Spratly archipelago. In 1995 (after a year - 360 days) The results were recorded as following :

1. The Growth vitesse : .

a/ Af the island of Truong sa : _

- The maximum growth vitesse : I max = 2,7%/day

- The mintmum growth vitesse Imin = 1,66%/day

- The average growth vitesse 1M = 2,27%/day

b/ At the islend of NamYet

- The maximum growth vitesse : I max = 3,05 Yo/day

- The minimum growth vitesse ;I min = 1,26%/day
- The average growth vitesse 1M =2,03%/day

2. The crude carrageenan contents were :

a/ At the island of Truong Sa, the carrageenan contents was 70% of the dry weight.
b/ At the island of Nam Yet, the carrageenan contents was 71,5% of the dry weight.

3.The algal development took the form of trophic reprodution. We did not find out the cystocarp of

the algaes,
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EVALUATION OF GENETIC CHARACTER OF IMMUNE ABILITY AAND
SELECTION OF RACE HAS RESISTANCE TO VIBRIOSIS IN AYU

Yoshikazu Inada and Takeshi Fukunaga

Fukuoka Fisheries and Marine Technology Center
Freshwater Fisheries Laboratory

Asakura Fokuoka 838-1306 JAPAN

Breedings of race has resistance to diseasc are expected in aquaculture. Vibriosis which is
caused by Vibrio anguillarum is main discase in ayu (Plecoglossus altivelis altivelis) culture.

The individual variation in aggluting antibody titer (immune ability) in the serum against
FKC of V.anguillarum were compared after immunization between clonal (CL1), gynogenetic (GF:
;type of blocking 1st cell division) and normal fish (SF.) which were induced from amphidomous
form of ayu (wild sea ayu). _

The genetic variation index (GVI) of immune ability in wild (SW), 2nd generation (SF: ),
6th generation group (SFs ) of sea ayu and 1st generation of subspecies group (RF: ; Ryukyu ayu,
Plecoglossus altivelis ryukyuensis) were caloulated
from the coefficient variation (CV) of antibody
titer based on that of clone group (CLz ).

GVI is calculaied from CV of antibody titer
when the titer < 4 is regared as 2 and values are
expressed in log: .

The individual variations of antibody titer after immunization and survival rates in challenge test
were compared between 2nd generation of gynogenetic group (sGF: ; type of blocking extrusion
2nd polar body) “whieh were selected by artificial infection and non-selected control group
(Cont-1), and the same method were used between Sth generation of normal group (sSF: ) which
were selected 4 times and non-selected control group (Cont-2).

GVI of GF: and SF: based on CL: were 0.30 and 0.19. The relationship of these values
agreed nearly with theoretical value, suggest that immune ability is genetic character.

GVI of each group based on CL: was SW 042, Sk 0.36, SFs 0.41, R¥: 0.18, respectively.
These results suggest that artificial selection is possible except for RF: .

The individual variations of antibody titer and survival rates in sGF: for Cont-1 and s8Fs for
Cont-2 showed significant differences, respectively (Figure 1, Figure 2).

Figure 1 ;Differences betwoen sGF: and Cont-1 ‘ Figure 2 ;Differences between s8Fs and Cont-2

GVI = (CV - CV™) / CV
GVI: Genetic variation index
CV: Coefficient vanation of test group
CV®™ : Coefficient variation of clone group
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EFFECT OF LECITHIN CONTAINING N-3 FATTY ACID ON PRODUCTION
OF LARVAL BLACK TIGER SHRIMP
Penaeus monodon '

Pimporn Tnnopakunl®, Somkiat Piyatiratitivorakul2,3 and Winai Dalan®

lBiotechnolog}' program, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand

2Department of Marine Science, Faculty of Science, Chulalongkomn University, Bangkok 10330, Thailand

3Aq‘uatic Resources Research Institute, Chulalorgkorn University, Bangkok 10330, Thailand

4Pats end Oils Research Center, Faculty of Allied Health Sciences, Chulalongkom University, Bangkok 10330, Thailand
* Cortresponding author

The aims of the present study are to produce n-3 fatty acids-lecithins and to evaluate their
effects on growth, survival and low salinity stress of Penaeus monodon larvae. Lecithins were
extracted from Danish fish meal, Thai local {ish meal and soyhean showing different composition of
faity acids.” Danish and local fish meal lecithin had higher EPA and DHA, whereas soybean lecithin
had higher linoleic and linolenic acids. Purity of soybean lecithin, Danish fish meal lecithin and
local fish meal lecithin were 50%, 25%, 20% of the yeild. Four diets; soybean lecithin-added diet
(5AD), Danish fish meal lecithin-added (DAD), local fish meal lecithin-added diet (LLAD) and free
lecithin-added diet (control diet, CD) formualted from purified diets were used to feed shrimp larvae
et different stages (zoea, mysis, and postlarvae). The amount of lecithin in lecithin added diets was
1.5% of the total ingredient. Shrimp larvae fed SAD showed the highest growth rate in both salinity
25 and 30 ppt. Shrimp larvae fed CD also showed the high growth rate and no significant difference
at 25 ppt. The shrimp larvae survival rate in all diets was no significant difference. In low salinity
stress testing, shrimp postlarvae fed all lecithin added diets showed more tolerance to low salinity
comparing to the one without lecithin added dieat (CD). Moreover, the larvae fed lecithin were more
accumulated HUFA in body than shrimp larvae fed lecithin deficiency

- KEYWORDS : Penaeus monodon, Lecithin, n-3 fatty acids, Growth, Survival
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RESPONSE OF FLOUNDERS TO HERDING ROPE

Yoshihiro Ingue and Yoshiki Matsushita
National Research Institute of Fisheries Engineering
Ebidai, Hasaki, Kashima, Ibaraki 314-0402 JAPAN

Frank Chopin
Kanagawa International Fisheries Training Center
5-25-1, Nagai, Yokosuka, Kanagawa, JAPAN

Long and thick ropes are commonly used for herding fish in seine net fisheries especially for fish
that live on or near the sea bed such as flounder species. However, very little information is known
about how flounders react to and are herded by an approaching seine rope. Observations of flounder
Paralichthys olivaceus reactions to approaching ropes may help to clarify the herding process and
assist in the simplification of seine rope fishing gears.

To investigate the effect of herding fish by ropes, we set the rope in an environmentally controlled
pool (16m long X 7m width X 2m deep ) which contained flounders that had acclimated and could move
freely around the pool. The rope was set up around the pool perimeter, with the fixed end connected to
a sinker and the other connected to a speed controlled winch for retrieval. Behavior of flounders to the
rope was recorded by video cameras mounted above the pool and analysis was carried out by VIR.. Two
nylon braided ropes (thick rope 60mm and thin rope 20mm in diameter respectively) were used for
comparing the effect of rope diameter of fish response. The retrieval speeds of ropes were varied to
observe the influences of rope speed on herding response as follows: 17 cm/sec (slow speed) was used
for both ropes, 35 cm/sec for thick rope and 48 cm/sec for thin rope (high speed). Flounders had an
average body weight of 560g and body length of 40cm. Sea water in the pool was maintained at 16 T
and 32 %o in salinity for experimental period.

The experiments were conducted from 17" to 23* of December in 1997. Behavior of flounders
effected by ropes were divided mainly three patterns, A,B and C shown in figure.
A: Rope passed over a stationary flounder, B: Flounder maintained position on the rope or moved
slightly along a rope, C: Flounder climbed over
the rope or moved rapidly away from the rope. Table 1. Response rate to herding ropes
The behavior pattern changed from Ato B and C

in proportion to the intensity of stimulus. Moving Retrieve Rope Behavior pattern
rope effects are shown in table 1. To estimate speed — 2 B =
seine fishing process, behavior pattern A and C Slow T}?‘“ 63% | 29% | 8%
have limited herding and thus capture ability but Thl.Ck 0% 99% 1%
B pattemn is highly effective. Thick rope with High Th}n 86% 11% 3%
slow moving speed will herd and gather more Thick | 2% | 56% | 42%

flounders than other groups.

Fig. Behavior pattern

KEYWORDS: Herding rope
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EFFICACY OF ORAL ADMINISTRATION OF FUCCIDAN, SULFATED
POLYSACCHARIDE, TO CONTROL WHITE SPOT SYNDROME IN
KURUMA SHRIMP IN JAPAN

K. Uehara!, R. Watanabe?, T. Yamashita®, H. Omura®, T, Okumura®, T. Yomo*, T. Kawano', A. Kanemitsu', H.
Narasaka', T Hami®, N. Suzuki® and Y, Takahashi?

*Miyako Kagaku Co., Ltd., Tokyo, Japan, INational Fisheries University, Shimonoseki, Yamaguchi, Japan, *Yakult
Ceniral Institute for Microbiological Research, Kunitachi, Tokyo, Japan.

Sulfated polysaccharides were previously shown to inhibit virus adsorption to the
surfaces of animal cells. In this paper, we report that oral administration of fucoidan, a
type of sulfated polysaccharide, to shuinip can prevent white spot syndrome (WSS},

Fucoidan was derived from the brown alga Okinawa-mozuku, Cladosiphon
okamuranus, and mixed with shrinip diet. The concentrations of fucoidan were 10, 20,
60 and 100 mg/kg shrimp body weight/day, and ficoidan-mixed diet was fed to kuruma
shrimp, Pencieus japonicus, for 14 days. Five days after the initiation of feeding
fucoidan, shrimp were challenged with WSS virus (WSSV) by the water-borne method.
Mortality was monitored for 10 days after the challenge. The survival rates of fucoidan-
fed shrimp were 38.4% in the 10-mg fucoidan-fed group, 46.1% in the 20-mg group,
78.9% in the 60-mg group and 82.3% in the 100-mg group. These last two values were
significantly higher than the values for the control groups, which were fed with fucoidan-
fiee diet (p<0.01). The fucoidan-fed group did not show an increase in phagocytic
activity or phenoloxidase activity, both of which are immunoparameters that indicate the
enhancement of shrimp defense factors. In order to examine the adsorption of the
fucoidan to the virus, purified virions were immobilized onto an ELISA plate and
biotinylated fucoidan was added at various concentrations. The amount of adsorbed
fucoidan to virions was assayed using HRP comjugated streptavidin, The amount of
adsorbed fucoidan to the virions increased in a dose-response manner. To determine the
effect of desulfated fucoidan, fucoidan was treated with 0.1M NaHCO;, mixed with
WSSV and then the mixture was injected into shrimp. The survival rate of these shrimp
was lower than that of the shrimp injected with a mixture of non-treated fucoidan and
WSSV,

Therefore, we conclude that fucoidan can adsorb to the WSSV and inhibit the
attachment of the virus to the cells, resulting in prevention of virus infection in kuruma
shrimp.

KEYWORDS: Shrimp disease virus, White spot syndrome, Fucoidan
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VIRUCIDAL EFFECT OF SINGLET OXYGEN TO WHITE SPOT
SYNDROME VIRUS IN KURUMA SHRIMP

N, Suzuki!, I Mizumoto?, T.Itami’, R. Watanabe®, Y. Takahashi’ , H, Hatate!, R. Tanaka', K. Kozawa’ and A. Kozawa',

Dept.of Food Scienec &* Aquabiology, National Fisheries Univ,, Shimonoseki 759-6593, Japan,
*Toyama National Inst. of Maritime Tech., Shin-minato 933-0239, Japar,
‘ITE/IBA Research Inst., Ichinomiya 491-0806, Japan

The sensitivities of white spot- syndrome virus (WSSV) obtained from
infected kuruma shrimp (Penaeus japonicus) to singlet oxygen. (*O,) generated
photochemically was examined. The pathogenicity of the treated virus against
the shrimps was determined by a 10-day challenge trial. WSSV in the seawater
could maintain its pathogenicity for at least 120 days at 4°C , and the
pathogenicity lasted more than 60 days but was lost by 120 days when kept at
25°C . However, WSSV suspended at low concentration (a 107 dilution of the
above solution) maintained its pathogenicity for only 7 days at 25°C and for 10
days at 4°C . To develop a new technique to inactivate the virus, we exposed

the virus to 'O, generated from an immobilized dye that was activated by visible

light, and examined the pathogenicity of the treated virus to the shrimp by
infection trials. Generation of 'O, was confirmed by 1270 nm emission
spectrum detected by near-infrared spectro-photometer as well as by
chemiluminéscence of a Cypridina luciferin analog (CLA). Shrimp that had
received the treated virus showed less mortality than the conirol shrimp,
indicating that 'O, significantly inactivated WSSV. The present virus-
inactivation system by 'O, is a simple, safe, and effective technique that is
applicable to "aquacurlture.

KEYWORDS: White spot syndrome, singlet oxygen, virucidal activity
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COMMUNITY BASED FISHERIES MANAGEMENT BY STOCKING LAKES
' INBANGLADESH

S.M. Jahangir
Md. Mozammel Hossain Khan

Department of Fisheries
Maishya Bhaban, Ramna, Dhaka, Bangladesh

Community Based Fisheries Management (CBFM), a project of Department of Fisheries
(DoF) in partnership with NGOs and ICLARM, works in 19 public waterbodies in Bangladesh. Four
of these waterbodies are permanent lakes with limited outlets, Once such lakes were rich with Indian
major carps (Catla carla, Labeo rohita, Civrhinus mrigala, Labeo calbasu). These are river spawners
which have declined due to construction of embankments and sluice gates, a natural fishery of smaller
mainly resident fish species is left in these lakes.

Semi-closed lakes can have their outlets fenced which permits stocking of carp without
escape, the carp then use the vacant feeding niches in the lakes. Government, private leaseholders and
cooperative societies have done this for some time. However, investments were low because lease
durations were short. Fishing communities had no say in management and only received a share of
catches for their labour. Under the CBFM project DoF and NGOs work to ensure access to common
fishery resources for communities and to develop sustainable management systems which will
increase fisher benefits, Caritas and BRAC, two national NGOs, have organized the fisbers living
around these lakes into several groups, which coordinate their management of each lake through a
Beel Management Committee (BMC). The NGOs provide credit for fingerling stocking and for
additional enterprises during the slack season. DoF ensures that this organised fishing community
have rights to the fishery, and provides technical support and help for the fishers to enforce their
rights.

This paper summarizes experience in two lakes: Hamil Beel a 16 ha lake in northcentral
Bangladesh, and Krishnachandrapur baor a 22 ha oxbow lake in southwestern Bangladesh.

Results of stocking by fishing communities in two semi-closed waterbodies in Bangladesh (1997-98).

Hamil Beel (16 ha) Krishnachandrapur (22 ha)

1998/80-1994/95 1896/97  1597/98 1997/98
Members/fishers 141 137 135 70
Fingerlings (kg/ha) 183 116 194 249
Stocked fish catch (kg/ha) 227 1,111 553 558
Other fish (kg/ha) na 144 217 na
Gross income (Tk/ha) 8,540 46,550 31,270 12,570
Net return (Tk/ha) 6,430 42,634 23,410 1,210
Income (Tk) per fisher 730 4,940 2,770 380

Source: DOF records and CBFM project. Note: in 1998 US$ | approximately equivalent fo Tk 46. na -not
available.
- *harvest not complete

Stocking fish in this type of lake can be profitable. In Hamil beel, with advice from DOT and
the NGO, production-and returns have increased. The other lake joined the project in 1997, stocking
was not so optimal, and income from non-stocked fish was not recorded. The main achievement of
the CBFM approach is that the fishing community shares costs, voluntary guarding duty to prevent
poaching, harvesting, and incomes equally. The BMC in both lakes is elected by the general
members, and its accountability is gradually impdually improving as participants receive training,
There are, however, still many pressures on these lakes. For example, farmers who cultivate land in
the lake area in the dry season and who fish in the monsoon, internal conflicts among the fishers, and
attempts by powerful outsiders to control the fisheries. DOF plays a key role in assisting the fishing
community, for example by helping them gain administrative support to enforce their rights.
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EFFECTS OF LOW pH ON THE HEMOCYANIN AND ION
CONCENTRATIONS OF GIANT FRESHWATER PRAWN
UNDER NITRITE EXPOSURE

Tiann-Chu Chen and Yu Lee

Department of Aquaculture

National Taiwan Ocean University
Keelung, Taiwan, 20224, Republic of China

In acid water, crustaceans and fish liave suffered relarded growth, necrotic gill damage, reproduction and mortality.
Effects of pH level on the survival, growth and ion regulalion have been studied in the liger prawn and Daphnia pulex.
Nitrite , au intermediate product i the conversion of ammonia during nitrificalion may build up lo an unusually high
concentration in poud waler or in recirculated water. Environmental p'lrameters like pIl, cation and auions are known to
affect the nilrile toxicity of fish. Accumulation ol uitrite in water has beeu reported to affect growth, molting and even cause
* death of cultured praw:ls. The present study is to deal with the physiojogical respouse including réspiratory protein end ion

regulation of Macrobrachium rosenbergii under nitrile exposure at low pH. .

There were 8 test solutions (Two pH levels at pH 7.7 and 4.3, and four concentrations of nilrile-N at 0, 2, 5 aud 10
mg/l). Prawns which were uot fed for two days were laken ffom the holding tank, and exposed individually to each test
solutiotr for 24 h Hemol).(mph sainples lwere taken individually by syringe fram he pericardial cavily throﬁgh the
intersegmental membrane between the cephalothorax and Lhe abciomiuak segment. Hemolymph nilrite was analyzed with the
method of Schechter et al. (1972). Hemolymph protein and hemocyanin were analyzed with the inethed of Bradford (1976)
and Chen aud Clieng (1993), respectively. Hemolymph osmolality was measured by injecling hemolymph into a micro-

_osinometer Model 3MO "1)1113. Hemolymph chloride, sodium, pelassivm, calcium and magnesium were also nlleasured.
Hemolymph pIl, PO, and PCO, were nieasured using ABL-330 pH/bloed gas analyzer. HCO, and TCO, were calculated
based on the data of pH and PCQ,, '

Hetnolymph hemocyanm prolein, pt, HCO, TCO,, osmo]allly and ion concenirations were mversely related to
aiebient nitrite-N concentration, and were lower at pH 4.3, However, hemolymph nititte-N, PO, aud PCO, levels and
ammonia-N éxcretion were directly related Lo- ambieut uitrite-N, aud were higher at pH 4.3, It is concluded that for AL
rosenbergti following nitrite exposure, the incorporaled nitrite causes a decrease of' pH and dn increase of PO, in the
liemolymph where it reduces hemocyanin level, disturbs nitrogen excrell'son, ion regulatiots and respiratory gas exché.nge; and

may lead to a decrease of oxygen-carryiug cupz;ci ly which are affected more at low pH.
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ULTRASTRUCTURE OF MOLLICUTE ASSOCIATED WITH GUT-NGDE
DISEASE OF PENAEID SHRIMP (Penacus chinensis) AND MAJOR
ULTRAPATHOLOGIC CHANGES OF HOST CELLS

Yang Jifang
Second Institute of Oceancgraphy, SOA, P.O. Box 1207,
Hangzhou, P.R. China

Infection by Mollicute occurred in midgut epithelial cells of cultured penacid shrimp
(Penaeus chinensis). Grossly, gut was swollen partly, 1-3 red knob like sausage were formed in
midgut of moribund shrimp. The knobs diameter were about 2mm and consisted of many granules.
Examination by transmission electron microscopy (TEM) revealed heavy infection in cytoplasm and
perinuclear space of epithelium cell near gut wall by filamentous mollicute-like bacteria. Molllicute-
like bacteria generally was found to vary in shape from spherical structure (0.12 to 1.2 pm in
diameter) to slender branched filameter of uniform diameter about 0.09 pm, ranging in length from
0.25 to 14 pm in cytoplasma of host cell. The mollicute- like bacteria in perinuclear space generally
. was spherical structure (0.12 to 0.16um in diameter). There were not mollicute to invade in nuclear
substance. Neither form of mollicute possessed a cell wall. Mollicute was bounded only by 2 plasma
membrane, A lot of high electron density particles situated on membrane. A lot of high electron
density particles situated ‘on membrane. There were lucent vacucle in the centre of some mollicute
cell. Filamentous mollicute formed branch. The end of the branch expanded into spherical knob.
Some nucleus of host abviously were change in shape with multi-trace-strangle. The presumed
mollicutes were reported rarely in crustaceans.

KEYWORDS : Penaeus chinensis, Gut- node disease, Mollicute Ultrapathologic Changes.
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RESEARCH THE ECOLOGY AND MANAGEMENT PROJECT OF THE
SEA WATER SOLAR POND OVERWINTERING SYSTEM.

Cao Jin long

Tisheries Research Institute Shouguang City
Shandong Province 262700 P.R. China
E-mail: jic@public.wipit.sd.cn

Research the ecological characterizes and the reg‘ulati'on and control tech-
nology of the sea water solar pond during the overwintering period so that to '
establish the good equilibrium -culture ecological system; realize the efficient use
of the solar pond technology in the aquatic culture, solve the pfoblem of the sea
water culture organisms overwintering in the high latitude areas; work out the
computer model, util';ze the compute: to manage the wintering production; provide
a key technology with the gugtainable development of the sea water culture in
the high latitude areas. '
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EFFECTS OF FISHES ON THE GROWTH AND SURVIVAL OF CHINESE
MITTEN CRAR, Eriackeir sinensis
Gang Jin and Zhong-jie Li
Institute of Hydrobiology, the Chinese Academy of Sciences
Wuhan 430072, P.R. China

The propagation of Chinese mitten crab, Eriocheir sinensis H. Milne-Edwards, by stocking its
juvenile is one of the main type of fishery with the high economic benefit in the shallow lakes
dominated by submerged macrophyte as the primary producer because the crab is famous for the
delicacy and sold well on national and international markets, But there are many fishes in the lakes.
Therefor, studying on the eflects of fish on the growth and survival of the crab is very important for
both ecological theory and lake fishery management.

The experiment was carried out in 30 net-cages {95x95x140cm, 1 mm mesh) in Bao-an Lake
during 26 June-21 August, 1997. There is a piece of the sinoothly PVC film (0.5m height) stitched to
the mouth of every cage to prevent crabs from escaping, and a basket (49x30x30cm, made from
bamboo) with submerged macrophyte (Vallisneria natans, density 3-4Rg m™?) 1o mimic the lake’s
ecological condition. At the beginning of the experiment fish species, and number and size of crab
and fishes were given in table 1, '

Table 1 The species, number, size of fish and crab number and size in the cages

cage No. fish crab
species ind. body weight{g) ind. body weight (g)

—3 Pelteobagrus fulvidraco 1 3845 26 0.55
4—6 Pelteobagrus fulvidraco 2 3815 26 0.55
—9 Pelteobagrus fulvidraco 3 3815 26 0.55
10—12  Channa argus 1 4016 26 0.55
13—15 Channa argus 2 4016 26 0.55
16—18 Channa argus 3 180415 26 0.55
19—21 Cyprinus carpio 1 140+12 26 0.55
22—24  Cyprinus carpio 2 140z12 26 0.55
25—30  controlled 0 26 0.55

I'ne effects of fishes on *he crah survival are significant (table 2) .
Table 2 The changes of crab number in cages with and without fish (lueat+SD)

time  controlled P. fulvidraco ind. C. greus ind. C. carpio ind.
1 2 3 1 2 3 1 2

26 Jun. 2610 2610 26410 2610 2610 260 2630 2640 2640
6Jul. 17.6+23 10+3.6 1141 11.3#0.6 14.341.513.7457 11.3432 18.741.5 1341
13 Jul, 13.6£2.1  7.742.5 8+l 8.740.6 12.3£2.110.745.59.34£3.2 13.7£1.5 9427
19 Jul. 9.0+1.2 5.743.5 4.740.65.34+2.3 6.3£1.5 540 341 6117 5+1
30 lul. 82418 4321 3.780.63.7x1.5 4.3+21 4340.61.3+0.6 37423 1.7£0.6
21 Aug. 5.64+2.1 33£1.2 2+0 23406 13423 241 0306 _1.7+21 140
The effects of fishes on the carapace width and length growth are not significant in the
experiment. '
KEYWORDS: Eriocheir sinensis, survive ,growth, fishes
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EFFECTS OF ARTIFICIAL REGULATIONS OF ROTIFERS N-3 HUFA
CONTENT ON THE GROWTH AND SURVIVAL OF LARVAL BLACK SEA
BREAM (Sparus macrocephalus)

Liu Jingke' and Lei Jilin®
"nstifute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China
*Yellow Sea Fishery Research Institute, Qingdao 266003, China

Studies on the nutrition requirement of larval fish have made some progress abroad, but there
have been no reports on such studies in China. It was determined recently that n-3 HUFA (especially
22:6 (n-3) (DHA) and 20:5 (n-3) (EPA) ) is essential for larval seafish growth. The high content of
DHA in seafish eggs and the low content of DHA in rotifers show that rotifers as live food cannot
satisfy the n-3 HUFA requirement of larval seafish. Some scientists obtained n-3 HUFA-enriched
rotifers by feeding them with special microaigae, fat yeast, n-3 HUFA-containing microgranulated
diets, etc. Watanabe® enriched rotifers with cod-liver oil emulsion for about 12 h to maximize n-3
HUFA contents in rotifers for feeding larval seafish. Fish oil emulsion was fed to rotifers to increase
their n-3 HIUFA content before being fed to larval fish. In this note the effects of n-3 HUFA on the
growtb and survival of larval black sea bream are discussed.

KEYWORDS: rotifer (Brachionus phicatilis), highly unsaturated fatty acid (HUFA), larval black
sea bream.



TECHNICAL RESEARCH AND DEVELOPMENT OF COASTAL SOLAR
POND ENGINEERING

Cao Jinlong and Ma Wuenhou
Fisheries Research Institute, Shouguang 262700 PR, China
E-Mail:jle@public. wiptt.sd.cn

This research report expounds the theoretical and technical feasibility to develop protective
mariculture with solar pond technology and submits the research plan of maricultural ecology project
in which the heat is joint provided by shallow solar pond, seawater solar pond and saturation solar
pond. 1'd rather introduce it to you in the conference and hope to work together to develop the new
industry of solar pond mariculture in 21st century.
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EFFECTS OF PROBIOTICS FOR GROWTH AND SURVI VAL RATE OF
THE BLACK TIGER SHRIMP (Penaeus monodon )

P. Jiravanichpaisali, N. Puanglarpl, P. Chuaychuwongl, K Vichienrojz, P, Phumathon?, T. SmitinontZ: W. Praphailongz,
R Valyaseviz, K.J ariyaphrutz, S. KunawasenZ and P. Menasveta1=3

I\ arine Biotechnology Research Unit, 2Fpod Biotechnology Laboratory, National Center for Genetic Engineering and
Biotechnology, National Science and Technology Development Agency (NSTDA), Bangkok, 10400, Thailand

3Aquat1'c Resources Research Institute, Chulalongkorn University, Bangkok, 10330, Thailand

An outbreak of epizootic discases particularly vibriosis is one of the most serious problems

for P. monodon industry in Thailand. Recently, it has been proposed that pathogenic agents in P.

monodon can be competitively inhibited and/or excluded by probiotii: bacteria resulting in higher.

growing efficiency and survival rate of the cultivated shrimp. Based on our preliminary results, lactic
acid bacteria is one of the promising candidates for these purposes. Effects of these bacteria on
growth and survival rates of P. monodon challenged with Vibrio harveyi were examined. Twenty
individuals of P. monodon larvae (approximately 1.5 gm in weight) per treatment in triplicate were
fed twice daily with Peddiococcus sp (P), Lactobacillus spp 5 (L5) and Lactobacillus spp 10 (L10)
supplemented feed for 40 days.

It was found that the relative growth rate of P. monodon larvae fed with P-supplemented diet
was greater than that of other treatments (P < 0.05) whereas the remaining supplemented diets did not
result in significantly different growth rate (P > 0.05). The survival rate of experimental P. monodon
was not significantly different for all treatments (P > 0.05). Several physiological and biological
factors are utilised to investigate the immune reéponse of P. monodon against V. harveyi . These are
composed of intracellular superoxide aniom, phenoloxidase and bactericidal activity. The
conventional histological teehnique is also carried out for pathological studies. Effects of probiotics

on these physiological and biological parameters of P. monodon are discussed.
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THE EFFECTS OF TWO CONTAMINATING CILIATES, Euplotes AND
Voticella FOR ROTIFER Brachionus rotundiformis GROWTH

Min-Min Jung', Sum Rho?, Atsushi Hagiwara® and Kazutsugu Hirayama'

' Food organism Culture Lab., Marine Research Institute of Cheju National University, 3288 Hamdok-ri, Chochon-eup,
Pukjeju~-gun, Cheju-do, 695-810, Korea

? Department of Aguaculture, Cheju National University, Cheju 690-756, Korea

* Faculty of Fisheries, Nagasaki University, Bonkyo 1-14, Nagasaki 852, Japan

The rotifer is widely used as live food for the fish larval rearing. The ciliates are often
observed in rotifer mass cultures as contaminating organisms, In this study, we examined the
influence of the common contaminating ciliates Euplotes and Vorticella on the growth cof the rotifer
Brachionus rotundiformis.

The growth of rotifer was suppressed by contaminating of Euplotes. However, Vorticella
promoted the rotifer growth. Moreover, Vorticella improved growth of suppressed rotifer by Euplore.
Each growth of two confaminating ciliates were suppress with existance of other ciliate, because
Euplotes and Vorticella competed for food (bacteria). In this study, we noted that the CFU of
bacteria remarkably decreased compared with rotifer single cultures in the mixed culture of rotifer
and ciliates. On the other hand, rotifer promoted to growth of Vorticella, but not effected to growth
of Euplotes. :

In this study, we intended to suppress Euplotes population by utilizing the bacterivoruous
ciliate Vorticell. We induced food (bacteria) competition between Euplotes and Vorticell. As a result,
rotifer population growth directly and indirectly improved due to a decrease of harmful Euplotes with
food competion between to Euplotes and Vorticella. These results suggested a possibility for stable
maintenance of rotifer culture ecosystem by manipulate relations of contaminating organisms.

. roturndiforieizs>

sreplotes

KEYWORDS : Rotifer; Euplotes; Vorticella, Contaminating organism
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1. The cloned MABV Y-6 strain was propagated on 12

| 'RTG-2, CHSE-214, RSBK-2, EPC, FHM and BF-2 cells. =
“Severe lytic cytopathic effect (CPE) was observed in the g]O'
“RTG-2, CHSE-214 and RSBK-2 clls. Although no CPE ‘\% T
~occurred in the EPC, FHM and BF-2 cells, the virus titers s B
"were increased in later passages (Figure 1). This may show é 1
“MABYV adapted to grow in EPC and FHM cell lines. = 3
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| PCR and Nucleotide Sequence

1 employed for PCR ‘and nucleotide sequencing. The VP2/Ns VAVEAY
|- junction on genome segment A was amplified by RT-PCR T T
“or nested PCR (nested PCR for the virus grown in EPC,
| FHM and BF-2 cells), and determined nucleotide sequence.
| The primer set and nucleotide sequence of PCR products
| were shown in Figure 2. The nucleotide sequence revealed
| pyrimidine at 195 was variable in subculture in various cell
“ lines.
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COMPARISON OF NUCLEOTIDE SEQUENCES OF MARINE BIRNAVIRUS
SUBCULTURED IN VARIOUS CELL LINES

7 qung-Ju Jung, Kenji Kawai and Satoru Suzuki
G pepartment of _Aquaculture, Kochi University, Monobe, Nankoku, Kochi 783-8502, JAPAN

Marine birnavirus (MABV) is a member of Birnaviridae and infects varlety of marine fish and

4 - javertebrate species. The wide host ranges might be based on the genetic mutation of MABV. This study
| was performed to clarify the adaptation of MARYV in various hosts and nucleotide changes in the process.

The cloned starting virus and 10th passage virus were >

2 4 6 8 10
passage number
Figure 1. Virus titers in various cell
lines.-o-,CHSE-214; -+, RTG-2;
-a-, RSBK-2; -o-, BF-2; -¢-, EPC;
-%-, FHM

A P1 5-AGAGATCACTGACTTCACAAGTGAC-3' P2 S_TGTGCACCACAGGAAAGATGACTC-3' l

P3 5-CAACACTCTTCCCCATG-3' P4 5-AGAACCTCCCAGTGTCT-3

B CTCCCAACCT CAAAAGCCTG GGGGTGGAGA GACATTGTGA GAGGCATCCG GAAGGTGGCA 60

GCACCAGTGC TGTCAACACT CTTCCCCATG GCGGCACCAC TCATCGGAGC CGCOGACCAA - 120
TICATCGGAG._ACCTGACCAA _ GACCAACGCa GC CGGAGGCC GCTACCTAAC ACATGCAGCA 180
GGAGGACGCT. ACACIIGACGT AATGGACTCC TGGGC CAGCG GCACAGACAC TGGGAGGITC 240
“TCACGCAACC TCAAAGACCG GCTGGAGTCA AACAACTATG AGGAGATGGA ACTTCCT CCA 300
CCAA

_ Figure 2. The primer sequence (A),and nucleotide sequence (B) at 10th passage. The area with the uaderline is
! the sequence amplifying by nested PCR. The box at 195 was T in RSBK-2, EPC, FHM and BF-2 cells and
' Cinh CHSE-214 and RTG-2 cells. The virus subcultured in CHSE-214 and RTG-2 celis did not show
- nucleotide changes compared to starting virus.




380

CHANGES IN SOIL PROPERTIES OF A DESTRUCTED MANGROVE: A
COMPARISON BETWEEN AQUACULTURE PONDS AND NATURALLY
iNUNDATED PONDS

M. A Kabir chowdhury and C. Kwei Lin
Aquaculture and Aquatic Resources Management
Asian Institute of Technology ‘
PO Box 4, Klong Luang, Pathumthani 12120
Thailand '

A study was carried out in three shrimp farms located in the Chakaria-sundarban, a natural
mangrove arca in the southwestern part of Bangladesh. The study mainly dealt with the changes in
mangrove soil characteristics in both the cultured and naturally inundated condition. Both water and
soil samples were taken from 3 semi-intensive and 3 naturally inundated ponds. Water samples were
collected fortnightly to measure DO, pH, temperature and salinity. Soil was sampled following a
protocol i.e. 30 DBP (days before pond preparation) and 7, 30, 95 and 145 DAP (days afier pond
preparation) at a depth between 0-15cm. Changes in different physical and chemical propertics
(Electrical Conductivity, pH, Organic matter, Salinity, TKN, TP and extractable Al Ca, Fe, K, Mg,
Mn, Na, Oxidizable S, SO4S, Total S) of the soil with time were observed through this periodical
sampling protocol.

Some noticeable changes were observed in case of soil pH, 50.-5 and extractable Al where,
soil pH has shown a negative correlation with the other two parameters. Al concentration reached its
minimum after 145 DAP proving that flooding for longer period excluded the possibility of acid and
Al toxicity. Extractable Na and K gradually increased in the cultured ponds while in the inundated
ponds, Na remains more or less similar but K increased significantly at the end of the study period.

Results of the present study indicate that shrimp farming in a depleted mangrove helps to
improve soil quality but still, other management and environmental concerns related to intensive
shrimp culture are unavoidable and should be taken into account before promoting such activities in
the area. It is recommended to establish shrimp culture zone beyond the man grdve fringe where
possible to allow mangroves as a buffer for aquaculture effluent.

KEYWORDS: Bangladesh, Mangrove soil, Shrimp culture
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EFFECT OF DIFFERENT TEMPERATURES ON GONADAL
DEVELOPMENT OF YELLOW FOOT ABALONE, Haliofis australis.

Kabir, N.M.I. : Mladenov, P.V. and Barker, MLF.
Department of Marine Science

University of Otago

PO Box 56, Dunedin

New Zealand,

Yellow fool abalone, Haliotis australis, is an important species for commerciaf
aquaculture in New Zeatand. Presently broodstock animals are collected from the wild and. thus
frequently do not spawn properly in captivity as they are rarely ripe enough to spawn or they lose
condition as a result of handling at collection. It is essentiai for farming a species to have controf
over the breeding cycle. Temperature is the most cited environmental factor influencing
invertebrate rteproduction. This resesrch investigates the effect of temperature on gonad
development to determine whether brdodstock can be brought into spawning condition on a
farn. :

Adult yellowfoot abalone broodstocks (total length 68.5 + 6.1 mm, totai weight 52.0
13.4 g) were collected from Warrington Beach in the Biueskin Bay area, New Zealand
(S,45,44.625", E,170,41.330" in May 1997 and condittoned for two weeks in the laboratory. The
ahalone were then divided into four batches and placed into four different temperature controlied
tanks (0.215 m3) at 9,12, 15 and 18°C and reared for 150 days. Animals were fed an artificial
diet, Mukara (Promak Technology, NZ), ad libitum and exposed to 12 h dark and 12 h light
regime. Throughout this period gonadal development was subjectively evaluated and classified
into four levels of gonad index from 0 to 3rd grade as full gravid (Fig.1). Gonad indices were
steadily increased over time for all the temperatures with highest at 15 °C.

Increment of gonad indices per day (x10°3) were calculated over the total experimental
period (Fig.2). Tt was highest when broodstock were held at 15°C, Jowest at 9°C and of
intermediate vatues at 12 and 18°C. ,
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Figuire I. Development of gonad indices ol I1. Figure 2. Increment of gonad indices
australis reared at 4 different temperatures. per day (x1073) over 150 days.

Keywords : Yellowfoot abalone, gonad, temperature.
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CONSTRUCTION AND APPLICATION GF HAPA WASHER

Chaivaphol Ksewprakaisaengla, C. Kwsi Lin and Yang Yi

School of Bnvironment, Resources and Dievelopment
Asian Institute of Technology

P.0. Box 4, Kiong Luang

Pathumthani 12120, Thailand

. Nilon net cages are widely used for fish culture worldwide. For spawning and nursing fish, the
fine mesh nets, called “hapa™, are installed in ponds where nets are fouled by clay, epiphytes, fish feed
and feces. The fouling hampers water exchange and causes poor water guality in the net cages.
Traditionally, those fouled hapas were cleaned periodically by marmual scrubbing which is laborious and
time consuming, ‘

To facilitate the hapa cleaning, an automatic wash machine (hapa washer) was recently
constructed and satisfactory results obtained. The hapa washer consists of a perforated washing drum
{1.15 dia, 1 m long), with 40% water submersion. The drum is driven by a 3-phase, 380-volt electric
motor of 1.5 kW power. The rotating spesd is 18 r.p.m. with provision of a set of pulleys and belts. A
fimer is installed to set washing time up to 3 hours. The hapa washer can be loaded with various size
hapa, ranging from small to jambo size of 6x10x1-m (width x length x depth).

Preliminary efficiency tests of the hapa washer were conducted using total suspended solids
(TSS) in water as an indicator of cleanness. Water samples for TSS measurements were taken from the
hapa washer every ten minutes during 2-hour washing, The results showed that TSS concentration (mg/L)
increased at decreasing rates over time and reached peak value at around 90 minutes. Addition of a
detergent at the beginning or middle way of washing did not increase the TSS increasing rates compared
with those without the detergent. Soaking sun-dried hapas overnight before washing increased the TSS
increasing rates at the first 10 minutes compared with the un-soaked hapas. Satisfactory results were
obtained when hapas were soaked overnight and washed for 30-60 minutes. The efficiency of the hapa
washer is 5-20 times higher than that of manual washing,

KEYWORDS: hapa, washer, efficiency
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INDUCTION AND GROWTH OF TRIPLOID DEVIL STINGER,
Inimicus japonicus

Norihisa Kaida
Ishikawa Prefecture Fisheries Research Center

3.7, Ushitsushinkou, Notomachi, Ishikawa, 927-0435, JAPAN

In Japan, devil stinger is attracting as a new kind of fish for aquaculture and some studies on the
seedling production and culture method has been reported. These reports showed that the females
grow more rapidly than the males, but the matured females tend to be high mortality during spawning
period. So we tried to suppress the maturation and clevate the survival rate by inducing triploid (3n).
In the present study, induction and growth for the first year after hatehing between 3n and normal
diploid (2n) were compared,

The 3n was induced by cold shock treatment on fertilized eggs. The 3n embryonic body
formation rate (Number of embryonic body formation eggs* X 100 / Number of floating eggs), normal
hatching rate (Number of normal hatching larvae X 100 / Number of embryonic body formation eggs)
and induction rate (Number of normal hatching larvae X 100 / Number of fioating eggs) were 66.7%,
66.0% and 44.0%, respectively. As a consequence, about 1,050 normal hatching larvae were induced.
On the other hand, the 2n embryonic body formation rate and normal hatching rate were 64.0% and
79.0%, respectively. ‘

After epithelial cells of caudal fin of all surviving 3n fish at 300 day's age were stained with
silver, examined the maximum number of nuclecli per cells. As the result, these fish were all
confirmed as 3n.

In comparison of the growth between 3n and 2n, total length of 3n was significantly longer
(P<0.001) than those of 2n from 32 day's age, and it continued. The 3n reached 7.5 £ 0.873cm in
mea total length when 21 reached 6,0 0.665cm in it at 313 day's age. In mean body weight, 3n was
51gnlﬁcant1y larger (P<0.001) than 2n at 109 day's age when measurement of body weight was started,
and it continued. ’I‘he 3n reached 9.2 :+3.048g in mean body weight when Zn reached 4.8 +1.729 in
it at 313 day's age The survival rate during experimental period was 10.5% in 3n and 8.0% in 2n.

These tesults showed that 3n of devil stinger grows more rapidly than after hatching 2n,

suggesting 10 be superior seedling for aquaculture.

% After Kupffer's vesicle formation,

KEYWORDS: Triploid, Devil Stinger
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TAGGING BRACKISH WATER BIVALVE Corbicula japonica WITH

CODED WIRETAG

LimBoon Keng

Kajima Technical Research Institute
Heyama Marine Science Laboratory
2415 Issiki, Hayams, Miura,
Kanagawa, 240-0111, JAPAN

Commonly, exoskeleton marks ,painted marks and ircn rust mark are used for
marking bivalves. However, these marking treatments may have some disadvantages, such as
suitable only for short-term survey, requiring intensive labor and time as well as losing
commercial value. To overcome these defectives, tagging brackish water bivalve Corbicula
japonica with coded wire tag was attempted. The cuwrreni study describes the tagging
techniques and evaluates possibility of tagging the bivalve using coded wire tag, by determining
growth, survival and condition factor of the bivalves as well as the tag retention,

The laboratory experiment was conducted with tagging treatment and non-tagging
treatment (control), and each treatment had 60 bivalves {shell length 17-20mm). Imm length
and 0.25mm diameter size coded wire tags were insertedinto external ligament of the bivalves,
and a tag detector was used to identify the tagged bivalves. It took 15 minutes for tagging 60
bivalves. The bivalves of both treatments were fed with miero-algae Chorella vulgarisevery
day, and were reared under closed system, which the rearing water was replacedtotally every 30
days. The experiment was run for 275 days.

Results of the experiment were tabulatedat Table 1. The non-taggingtreatment shows
lower survival rate than the tagging treatment. Weight and condition factor of the bivalves
hadno significant different at the 5%level (t—tesf) between the twa treatments, Moreover, the
tag retention was extremely high. Hence, we concluded that the coded wire tagis applicable
marking method to the brackish water bivalve.

Table 1: Surviifal, growth, condition faetor and tag retention of non-tagging and
tagging treatments conducted under laboratory experiment for 275 days.

Non-tagging treatment Tagging treatment
Survival rate (%) 75.0 ' 83.3
Initial weight (g) 23402 23402
Final weight (g) 28403 274023
Condition factor * 141+18 13.7+1.8
Tag retention rate (%) -- 93.3

* Condition factor=((Gesh weight gy/(shell length X width X height cm)) < 100

KEYWORDS: Bivalve, Ligament, Coded wire tag
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SOME PHYSIOLOGICAL CHARACTERISTICS OF SILVER BARB
(Puntius gonionotus Bleeker) IN CULTURE POND

Pham Van Khanh
Research Institute for Aquaculture No2

Common silver barb (Puntius gonionotus Bleeker) is one of the common species in some
Southeast Asian countries such as Malaysia, Thailand, Cambodia, Vietnam... It was introduced from
Malaysia into Indonesia in 1953, to Singapore in 1961. In Vietnam, common silver barb is one of the
15 species of Barb genus (Puntius) and widely cultured in southern Vietnam.

Our studies were focused on some fundamental characteristics such as morphology and physiology of
the fish studied, which was cultured in the pond:

- - Relationship between weight and length of male (W = 0.0038L52:37) and female (W =
10.0023L3-92),

- After final yorks, it can feed on surrounding prey. Adult fish is misellaneous feeder and prone to
vegetable feed. '

- Fat content increased from November to April. Fulton and Clake indexes decreased from
December to June and were lowest after spawning.

- Temperature threatshold is 140C (lowest) and 41.50C (highest). Fish can withstand low pH to
5.5. : '

- Maturity coefficient of female can reach 23.8%. Absolute fecundity ranged from 93,000 to
1,020,000, Relative fecundity was 505 — 900 eggs/gr body weight.

- Liver index decreased in adult fish. Heart, kidney and spleen indexes in aduit fish were lower
than those of fingerlings. The red muscle index of adult fish was higher than that of fingerlings.
The index of body and muscle of male were higher than those of female in the period before
breeding. The white muscle contained more water, b'ut' less fat. The red muscle was fatter than
white muscle. The fat content of gonad gland in male was similar to that in female.

- The number of chromosomes in silver barb is 2n = 50.
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- ESTABLISHMENT OF THE CELL LINES FROM THREE ECONCMICAL
MARINE FISHES IN THAILAND

Raewat Khongpradit', Jirapom Kasornchandra' and Sitdhi Boonyaratpalin®
'Marine Shrimp Research and Development Center, Pawong, Muang Distriet, Songkhla 90100 Thailand
2Departmt:ut of Fisheries, Chatuchak, Bangkok 10900 Thailand

Three fish celi lines were established from the economic species of marine fishes cultured in
Thailand. A cell line derived from the caudal fin of the grouper (Epinephelus malabaricus) was
epithelial-like and designated as GF. A cell line derived from the kidney of the sea bass (Lates .
calcarifer Bloch) was epithelial-like and designated as SK. A cell line derived from the caudal fin of
the gray mullet (Liza subviridis Valenciennes) was fibroblastic-like and designated as GMF,

These cell lines were prepared by mincing method and those cells grew well in Leibovitze-15
(L-15) medium supplemented with 10% fetal bovine serum at an optimum temperature of 25-28°C.
Over a period of 4 years, the GMF, SK and GFcells were subcultured for 84, 96 and 118 passages,
respectively. Up fo date these tree cell lines are found to be free from bacterial, fungal and
mycoplasma contamination. The chromosome number of the GF cell ranged from 60 to 72 at passage
84, from 36 to 48 for the SK cells at passage 70 and from 38 to 48 for the GMF cells at passage 45,
respectively. Over period of a year, all established cells could be stored in liquid nitrogen and frozen
at-70°C. Although GF and SK cell lines are susceptible to a variety of fish iridoviruses isolated fiom
grouper and sea bass, however GMF cells seem to be refractory to those fish viruses.

KEYWORDS: Fish cell line; Marine fish
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GROWTH AND SURVIVAL PERFORMANCE OF AFRICAN CATFISH
(Clarias gariepinus) LARVAE REARED IN SMALL CAGES
IN AN EARTHEN POND

M.G Kibria?, G. U.Ahmed! and K.K.Ahmed2

! Dept. of Aquaculture, Faculty of Fisheries, Bangladesh Agricultural University, Mymensingh, Bangladesh.
2 Sehool of Environment, Resources and Development, Aquacuiture and Aquatic System Program, Asian Institute of
Technology (AIT), Klongluang, Pathumthani # 12120. Bangkok, Thailand.

Demand for the supply of catfish larvae is increasing dramatically in Bangladesh. This is due to
high acceptability by consumers, high growth rate, disease resistance and high market price. The
study was conducted to assess the feasibility of rearing African catfish (Clarias gariepinus) larvae in
small net cages under earthen pond system. Nine small net cages (0.1 cm mesh) each 60 x 30 x 30
{cm) size were set in an earthen pond (0.0067 'ha) under the Department of Fisheries Biology and
Limnology, Faculty of Fisheries, Bangladesh Agricultural University, Bangladesh. Fourteen days old
larvae were stocked at rates of 500 (19/L), 1000 (37/L) and 1500 (56/L) per cage with three
‘teplicates each. Over the 56 days experiment period, growth of larvae length and weight increased
significantly (P<0.01). Also, the lower stocking density had a significantly higher survival rate.
Mixtures of Tubifex and Sabinco starter-1 as supplemental feed, along with phytoplankton and
zooplankton produced by mtensive fertilization in fish pond, proved fo be suitable food for rearing of
the larvae. Thus, rearing of catfish larvae in small sized net cages may be a suitable technique with
only 20-30% mortality. On the basis of the present findings, a stocking density of 37 larvae/L is
recommended for rearing of African catfish larvae.

Table 1; Average growth increment in weight (g) of Eg]_.'Am‘g:g I m gt @ of
Clarias gariepinus larvae under various treatments. Cloris guriqirass Javae uoder vl et
Week  Treatmentl  TreatmentII  Treatment III 3

(Meant S.D) (Mean +SD)  (Mean+S.D) 25.

1 0.03 £0.001  0.03 =0.001 0.03 £0.001
2 0.11 £0.03 0.09 £0.04 0.09 £0.003
3 0.34 10,10 - 0.32 £0.03 0.23 +0.01
4 0.43+0.04 0.53+0.02 0.36 £0.02
5 0.58 £0.06 0.74 £0.12 0.61 £0.07
6
7
8

Growth ()

0.81 £0.08 0.9140.14 0.89 +0.05
1.30 £0.13 1.23 +0.10 1.29 £0.10
1.99 +0.19 1.57 +0.07 1.67 $0.09
9 2.4240.20 2.0510.23 208 £0.18

Final values having similar superscripts are not significantly
different at p<0.03

KEY WORDS: African catfish, larval rearing, net cages.
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RECIRCULATING AQUACULTURE SYSTEMS IN KOREA
-DEVELOPMENT OF INTENSIVE BIO-PRODUCTION KOREAN (1BK)
SYSTEM-

In-Bae Kim and Jae-Yoonr Jo
Pukyong National University
¢/o Fish Culture Station
Nam-gu, Pusan 608-737

THE REPUBLIC OF KOREA.

. Commercial recirculating aquaculture systems have been developing for decades for various
purposes in many parts of the world, but the commercial application has largely been delayed due to
many constraints, including economic setback to produce food fish and technical problems vet to be
innovated. The following is a description of a closed recirculating aquaculture system developed and
partly used for commercial fish production in Korea.

Some important factors of the system are: (a) quick removal of solid wastes, (b) effective
removal of suspended solids and disselved organic matters, (c) stable removal of dissolved inorganic
wastes: ammonia, (d) removal of carbon dicxide and aeration with atmospheric oxygen by cascading
flow in the paths of water recirculating, (e) efficient water movement by low head pumps, (f) very
slow flow speed in large filter tanks, (g) denitrification by growing aquatic plants on the surface of
biofilter, and (h) large tumover rates in the rearing tanks. For the safety emergency standby power
supply and warning system are provided,

The characteristics of the system are very simple with an employment of only trouble-free
components without any highly sophisticated parts (Jow sophistication),, and the integration of water
treatment processes in a few components (simplification). The system structurally consists of rearing
tanks, small sedimentation tanks, a pumping station, and multiple sections of the biological filter,
Open channels connect these components. A separate final wastewater-receiving tank is provided.
Laymen can operate the system because the routine work is quite simple and most work is manually
operated, thus minimizing any damage caused by instrumental failure. The system seems feasible for
producing a few hundred metric tons of fish annually by the hands only of a couple of persons.

The system has relatively low head between rearing and filter tanks, therefore low pressure Ligh
volume axial flow vertical pumps are used to circulate the system water thus saving the cost of power
consumption to a large extent. The difference between the tops of rearing and filter tanks is normally
50 em. One 5.5 KW pump can lift as much as more than 500 cubic meters of water per hour.

Normal density of tilapia in this system has been at least 5% of the water volume in the rearing
tank and they . keep normal growth until they reach more than 10% of the water volume without any
disease outbreak. The IBK system has been successfully tested to grow a number of fish species
including tilapia, Israel strain of common carp, channel catfish and eels both Anguilla japonica and A.
anguilla,

A commercial tilapia farm employing IBK recirculating aquaculture system uses 20 cubic
meters of makeup water per day, less than 1% of the total amount of water (2,500 cubic meters) in the
system. Current standing crop is over 30 metric tons of tilapia with a daily ration of 400 kg, Pumping
station for circulating water also serves for aeration and removal of carbon dioxide, dissolved organic
matter and fine suspended solids in addition to water moving. Four vertical axial flow pumps of 5.5
kw each are running, During the season of high temperature additional aeration is provided.

KEYWORDS: Recirculating aquaculture system, Finfish culture, Tilapia, Closed system
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EFFECTS OF FEEDING FREQUENCY ON THE OXYGEN CONSUMPTION
OF NILE TILAPIA (Oreochromis niloticus) IN
THE RECIRCULATING AQUACULTURE SYSTEM

Youhee Kim, Jae-Yoon Jo, In-Bae Kim and Gil Ha Yoon
Department of Aquaculture

Pukyong Naticnal University

Nam-gu, Pusan  608-737

THE REPUBLIC OF KOREA

Dissolved oxygen is one of the most important water quality parameters in intensive fish culture
systems. Many studies have been canducted for the oxygen consumption rates of tilapia related with
different species, sizes, temperatures, salinities, and photoperiods. However, most of these studies have
been carried out in artificial conditions such as in the respiration chambers. These results may not
necessarily reflect that at practical intensive culture conditions. Therefore, the investigation of oxygen
consumption rates in high density culture condition is needed as a reference for the practical fish culture
systems. This study was conducted for the test of actual oxygen consumption rates of Nile tilapia
(Oreochromis niloticus) at a commercial size high density culture tank in the recirculating culture
system, with a special emphasis on the effects of daily feeding frequencies on the oxygen consumption
rate of this species.

Nile tilapia, an average of 434 g and a total weight of 390 kg, were stocked in a circular concrete
tank of 2.9 m in diameter and 0.8 m in depth, n a recirculating culture system. Water temperature was
maintained at around 20°C and water flow rate in the tank was 110 liter/min. The standard metabolic
rate was determined after starvation for 3 days. Thereafter, the oxygen consumption rates during feeding
practice were determined. The maximum daily feeding allowance was set at 1% of the standing crop,
and the fish were fed ad libitum within this rate. The fish were fod commercial diet 1, 2, and 5 times per
day between 0900 h and 1900 h. Feed was evenly divided where the fish were fed more than once a day.
Dissolved oxygen of influent and effluent water was monitored every 50 seconds by a computer with
electrodes for 24 hours and each determination was carried out two times, that is, on two consccutive
days.

The standard metabolic rate of tilapia was 39.1+4.4 mg 0,/kg fish/hr. The maximum oxygen
consumption was reached between 30 to 50 minutes after feeding. The maximum oxygen consumption
Jevels related with the foeding frequencies of 1,2, and 5 times per day were 161.2, 1234, and 1 09.5 mg
0, /kg fish/hr, respectively. The mean oxygen consumption levels at the three feeding frequencies were
79.9+21.5, 813 £14 8, and 84 24+9.9 mg 0,/kg fish/hr, respectively. ‘ ‘

These results show that oxygen consumption rates are not much different between the feeding
frequencics. However, peak consumption of oxygen decreases with increasing feeding frequencies.
These results could be used to design to provide desirable oxygen supply system in the recirculating
high-density tilapia culture system. Though this study was carried out at the time of relatively low
temperature, the trend of oxygen consumption rates at higher water temperature would parallel to the
results of this study.

KEYWORDS : Tilapia, Oreochromis niloticus; Oxygen, Feeding frequency
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PROBIOTIC ELEMENTS FROM THE MARINE CHAIN DIATOM,
Skeletonema costaturn FOR USE IN SHRIMP HATCHERIES

M. Rufus Kitto and C. Regunathan

Al Murjan Marine Resources Co. Lid,
P.0. Box : 50197

Mukalla

Republic of Yemen,

Bacteria invariably present in microalgae mass cultures establish a complex network of algae-
bacteria and bacteria-bacteria relationships. Excluding the pathogens, the composition of the bacterial
flora is much important for growth, survival and quality of larvae.

Controlled recolonisation of the microbial ecology of the shrimp larval rearing system has ben
achieved on a multidimensional probiotic maturation approach with the bacteriostatic, antibiotic and
selective slow-growing bacterial enhancement activity of the greenish, early log-phased young
Skeletonema celis.

An examination of fbe plate counts by vibrio colony types (Green/Yellow) in the larval
rearing system and its influences survival from penaeid nauplii (N5) to PL 10 on offering Skelon — 2n
indigenous extract from Skeletonema is compiled in Table - 1.

Table 1 : Mean Vibrio counts (colony types) for every treatment in differential stages.

BACTERIAL PLATE COUNT
STAGE CONTROL COLONIES SKELON-DRIP COLONIES .
Green Yellow Green Yellow
N3 -- 4 -~ 33
Z1 -- 14 ' -- 71
Z3 - 67 - 99
M3 - 127 - 162
PLI - 159 - 115
PL5 i4 100 - 50
PL10 43 77 -- 84
SURVIVAL (%) 28% ‘ 44%,

KEYWORDS: Probiotic; Bacteriostatic; Chain diatom
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COMMON ECTOPARASITES OF GROUPERS IN INDONESIA

Isti Koesharyani®, Kei Yuasa®, Zafran" and Kishio Hatai”

YGondol Research Station for Coastal fisheries, PO BOX 140 Singaraja (81101) Bali, Indonesia
YTapan International Cooperation Agency

“Division of Fish Disease, Nippon Veterinary and Animal Science University

. The seed production of groupers has been developed in Gondol Research Station for Coastal
fisheries. One of the serious obstacles in the seed production of groupers is a frequent outbreak of
parasitic diseases in broodstock. In the present study, parasitological examination was conducted
throughout the year on the broodstock of six species of groupers being reared in the Center, namely,
Epinephelus bontoides, E. malabaricus, E. coioides, E. fuscogutiatus, Cromileptes altivelis and
Plectropomus leopardus.

Parasites were collected from skin and gills of the fish. Low salinity sensitive parasites were
collected by dipping the fish into freshwater or water of 5 ppt in salinity. Skin flukes were fixed in
alcohol-formalin-acetic acid (AFA) and stained with alum-carmine, Gill flukes were fixed and stained
with ammonium picric glycerol. The other parasites were observed without staining. All of the
specimens were morphologically observed using microscope under low magnification.

A parasitic protozoan, Crypfocaryon irritans,. was detected from gills and body mucus in £
bontoides, E. malabaricus and Cromileptes altivelis, while another protozoan, Irichodina sp. was
detected only from gills of E. bontoides.  C. irritans caused mortality as high as 90 %, when it infected
the gills. Among three kinds of gill flukes, Haliotrema was frequently observed only in C. alrivelis.
A heavy infestation of gill flukes showed pathogenicity to the fish,  Skin flukes were the most common
parasites observed in groupers. However, they did not cause mortality. Lepeoptheirus sp., a parasitic
copepod, was observed in groupers with poor appetites. This parasite sometimes caused mortalities in
E. coioides, E. malabaricus, E. fuscoguttatus and P. leopardus when no treatment was conduced.

Table, Ectoparasites observed in groupers, and their host species, pathogenicity and frequency.

Paragsites Sampling sites (s} | Host species Pathogenicity | Frequency
Protozoa
Cryptocaryon irritans gills / skin Epinephelus bontoides +H+ +
E. malabaricus ++ +
Cromileptes altivelis +H +*
Trichodina sp. gills E. bontoides + +
Gill fluke
Haliotrema sp. gills C. altivelis + e
Pseudorhabdosynochus sp. gills -t C. altivelis + =
' E. malabaricus + A
E. coioides =+ =
E. bontoides ++ +
Plectropomus leopardus = e
Diplectanum sp. gills E. malabaricus + +
P, leopardus + +
Skin fluke
Benedenia sp. or Neobenedenia sp. skin a1l fishes + =+
Copepod ]
Lepeoptheirus sp. skin E. coioides = =+
E. malabaricus - ﬁ
E. fuscoguttatus ﬁ “
P, leopardus

KEY WORDS: ectoparasites, groupers
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ESTIMATION OF PHYSICAL LOAD DURING LONG PERIOD
SWIMMING IN THE CARP

Takahito Kojima and Hides Soeda
College of Bioresource Sciences
Nihon University

Fujisawa Kanagawa

252-8510,JAPAN

It has been known that the heart rate is a good indicator of metabolic rate of fish. However in
the human, heart rate show not only metabolism activity but also physical load . In this study, we
tried to express physical load of carp during long period swimming quantitatively by the change of
heart rate or appling autoregressive model to time series of heart beat intervals .

Ten test fish{ Cyprinus carpio)(18.3cm in body lfength and 110.1g in body weight) were obtained
from a fish farm, and rared over 2 weeks in the water temperature conditioned (20 °C ) tank. Test
fish were forced to swim in the water circulation tank (Japan aquatec Co. PT-100). Straight swim-
ming area of circulation tank was 95%35%40 cm (L*B*D} and water temperature was kept also in 20
C . Water current velocity were set at 1-3 B. L./s, and duration titne of swimming were 1-3 hours.
The electrocardiogram was recorded by polygraph system (Nihon koden Co.MEG- 2100} attaching
the electrode on body surface near heart. Previously, electrocardiogram were recorded just before
swimming in rest condition. After continuous swimming at several speed, the record were kept at
just after swimming and subsequent 15,30,45 and 60 minutes. Each values of 200 R-R intervals
were measured and inputted computer. Heart rate and the parameter defining by the zutoregressive
model of heart beat time series were calculated.

Figure 1 shows the changes of mean heart rate before and after 1 hour continuous swimming,.
Symbols show swimming speed of 1-3 B.L./s. Heart rate increase rapidly just after 3 B.L./s speed
swimming. Fast swimming takes 45-60 minutes to recover from fatigue. But in moderate low
speed swimming (1-2 B.L./s}, heart rate is kept constant between before and after swimming. Then
it is assumed that carp tire in continuous fast swimming, but is adapted to slow swimming. In the
rest condition, the parameter calculated from autoregressive model of time series data of R-R
intervals keep relatively high value. On the other hand in the tired condition, that parameter
decrease remarkably,

~ 80 ( i - -& -1 BL/s
70 F —@&— 2 BL/s
mfp—13 Bl /5

5

£

~

o

o 60

Kol

o 50

°

- 40

i

a 30

[<3]

- 20 1 i ] ]
just just 15 30 45 50
bhefore after

Elapsed time(min)

Figure I:Changes of heart rate just before and after 1 hour swimming
and subsequent recovery process at after 15-60 minutes,

KEYWORDS: Heart rate; Continuous swimming; Physical load; Auforegressive model
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THE EFFICACY OF ADJU VANTED PASTEURELLA PISCICIDA VACCIﬁE
IN YELLOWTAIL, Seriola quinqueradiata

Hidemasa Kawakami', Tomoya Kono®, Kjersti Gravningen®’ and Masahiro Sakai®
urish Disease Control Centre, Ehime Prefecture, Uwajima, 798, Japan

“Faculty of Agriculture, Miyazaki University, Miyazaki, 889-21, Japan
9'Alpharma AS, 0212 Oslo, Norway

Pasteurellosis, caused by Pasteurellapiscicida, is one of the main bacterial diseases causing
serious economic losses in yellowtail, Seriola quinqueradiata, culture in Japan. In Europe divalent
adjuvanted P, piscicida and Vibrio anguillarum vaccine to sea bass, Dicentrarchus labrax, was
developed by Alpharma (Norway). In this study, the efficacy of a adjuvanted test vaccine against
pasteurellosis in yellowtail using artificial challenge was examined. :

Adjuvanted and non-adjuvanted vaccines were supplied from Alpharma. Yellowtail (mean
body weight 78 g) were injected intraperitoneally with 0.1 ml vaccine per fish. Control fish were
injected with the same volume of sterile PBS. Vaccinatedand control fish were maintainedin tanks
supplied with seawater at 23 - 26°C. Thirty-three days after vaccination, all groups were chailenged
by intraperitoneal injection of live F piscicida suspensions. The challengedose were 10° cfw/fish.
FEighteen fish were challenged per group. Fish were held at 21 - 25 °C and observed for 10 days
after challenge. Dead fish were necropsied and kidney tissue inoculated onto 2% NaCl-TS agar. The
efficacy of the vaccine was determined by calculating the relative percent survival (RPS) according to
Amend (1981).

The mortality of control fisb and fish immunised by non-adjuvanted vaccine
was 100 %. The mortality of yellowtail immunised by adjuvanted vaccinewas 5.6 % and the RPS
was 94.4. Excellent protection was observed in the groups immunised by adjuvanted test vaccine.

Table 1 Mortality and relative percent survival (RPS) after challengein yellowtail vaccinated with
Pasteurellapiscicida adjuvant bacterin

Bacterin No. of cballenged fish Mortatity (%) RPS
Adjuvantvaccine 18 1(5.6) ' 94.4
Non-adjuvant vaccine 18 18(100) 0
Control 18 18 (100) -

KEYWORDS : Pasteurellapiscicida; vaceing; yellowtail



394

FISHERIES EDUCATION AND TRAINING IN INDOCHINA REGION

Mads Ko

Agua Qutreach Programme, ATT-Danida
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Deficiencies in the fisheries educational systems were identified as a major
bottleneck in sector development in several Asian countries more than a decade ago. Tertiary
educational institutes seem relatively well distributed geographically and their numbers may be
adequate. The main constraints are the quality of education per se, the acquired qualifications and
employment trends of graduates and the slow adaptability of the educational sector to mest
changing national demands.

In Indochina, fisheties universities still reside within their line ministries or may be in
transition to the ministry of education, that normatly govemns the educational programmes and
curriculum development. With political and econonic changes in the region there may be a new
need to reassess social demands, manpower requirements and social investment in educational
planning, as the fisheries sector may not be able to cater for the future generations of university
educated manpower. The vocational schools may be in a better position to serve the domain of
rural and artisan fisheries through the national line agencies and externally supported development
projects. '

In most countries the fisheries education constitutes a basic first part succeeded by a
specialization with may entail a research component. It is only the specialized part that is wmder
the direct influence of the educational institute itself and it is here that regional conditions and
local characteristics may contribute to a relevant educational programme as an integrated part of a
national sector strategy.

AIT has developed an approach to regional capacity building with Southeast Asian
universities and agricultural institutions that runs counter to the conventional dissemination of
technology to any target group in a top-down blueprint fashion. Rather, the emphasis in all
regional development work is on the empowerment of existing national institutions and the joint
creation of opportunities for local teacher development. A curriculum development framework
comprises five components: 1) existing resources and developmental scope; 2) national policy
issues and educational mission; 3) human resources developutent; 4) curriculum development per
se; 5) self-sustained national academic advancement.

The current paper attempts to outling the status of aquaculture education in Vietnam,
Cambodia and the Lao PDR. It describes how the constraints in formal training programmcs and
development needs have become clearer as AIT has begun to work in partnerships of research and
development projects at the provincial levels. It looks at the role of the educational institutions in
contributing to the sustainable exploitation of surrounding aquatic resources and ultimately in
addressing prevailing rural needs, .

Eventually, a networking strategy is proposed drawing on recent advances i
information technology and empowering institutional links in the region.

Keywords: fishery tertiary education, Indochina, educational planning, vocational schools,
aquaculture, curricuhm development, tracer studies, rural needs, information network, local
empowerment, capacity building, Vietram, Cambodia, I.a0 PDR .
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TISSUE DISTRIBUTION OF WHITE SPOT SYNDROME VIRUS (WSSV) IN
SHRIMP AND CRABS

Guang-Hsiung Kou and Chu;Fang Lo
Department of Zoology

National Taiwan University

Taipei, Taiwan, ROC

White spot syndrome virus (WSSV)'is-the causative agent of a disease which has been .causing
mass mortalities of cultured shrimp and crab. In this study, polymerase chain reaction (PCR) was used to
cxamine various sites for virus vultiplication, in order to identify the pattern of the tissue tropism of
WSSV infection in shrimp and crabs. The DNA extraction method was found to be critical for reliable
PCR amplification from tissues. For tissue tropism analysis, the best results were obtained when
~amplificable DNA templ'ltcs were prepared from tissues with proteinase K, " N-cetyl N,N,N-
trimethylammonium bromide (CTAB) treatments, phenol/chloroform extraction 111d ethanol precipitation,
The compound eye, however, proved to be problematic: when checked using a spemﬁc DNA primer sct
for shrimp DNA, eystalks with the compound eye removed always gave a positive amplification product,
but with thc compound eve still atlached the results were consistently negative. This suggests that the
compound eye itscH may contain PCR inhibitors.

Shrimp specimens were divided into three groups based on WSSV PCR results. Group 1 comprised
shrimp whosc tissues were all two-step WSSV PCR negative, Group II comprised lightly infected shrimp
“which had at least some tissues positive after éc—ampliﬁcatipn; Group 111 comprised heavily infected
shrimp whose tissucs tested mostly onc-step WSSV PCR positive. In very lightly infected specimens
(Group ), WSSV was particularly prevalent in gills, followed in order of decreasing prevalence by
hcmolvmph abdominal muscle, rcproductive organs, stomach, plcopod, heart, midgut, intcgument,
lymphoid organ, nervous tissue, periopods, eyestalk and the hepatopancreas. (T his order which is based
on a larger sawple sizc, is slightly different to the order reported in our previous paper. Also, because of
the problen: with false negatives, WSSV is likely to be more prevalent in the eyestalk than its position in
this list would imply.

Tissue WSSV tropism in crabs, Charybdis feriatus, C. natator, Portunus pelagicus, and P,
sanguinolenius, was also invcstigalccl.' Almost all the tested tissues or organs of the heavily infected crabs
were one-step PCR positive, while tissues or organs of the lightly infected crabs were positive only after
re-amplification. The prevalence of WSSV was particularly high in the gill, ambulatory leg and
hemolymph, followed in order of decreasing prevalence by the stomach, eyestalk, maxilliped, heart,
integument repreductive organs, intestine, abdominal muscle, nervous tissue and the hepatopancreas. '

We therefore suggest that when non-destiuctive testing is desirable for screening asymptomatic
carrier shrimp/brooders or crabs, the best sources for PCR template preparation would be {a small piece
of) gills or (a small aliquot of the liemolymph, jl"herc is also somec evidence to suggest that an ablated

eyestalk might also bea good alternative, provided that the compound eye is removed before use.




TRANSMISSION ELECTRON MICROSCOPY OF THE ENCYSTED
TOMONT OF Cryptocaryon irritans BROWN, 1951(CILIATED) FROM
INFECTED SEA BASS(Lates calcarifer). '

{Kua B. C., 2Shaharom-Harrison., 3F.M,, Leong, T.S., V. Palanisamy and [Chuah T.T

1 Nationai Fish Health Research Centre, Fisheries Research Institute, 11960 Batu Maung, Penang
2 Faculty of Applied Science & Technology, Universitit Putra Malaysia Terengganu,

21030 Kuala Terengganu, Tereangganu,
3School of Biclogical Sciences, Universiti Sains Malaysia, 11800 Penang

The infection by ciliated holotrichous protozoan Cryptocaryon irritans, is one of the major
parasitic diseases in cultured marine and aquarium fishes. The pellicle and cortical eytoplasm of the
encysted tomont was studied with the aid of transmission electron microscopy. The cyst wall of the
enéysted tomont was ﬁbr(-)l..lsr and less électrén dense and cilia was not visible. The tomont seemed to
be undergoing the division process as there appeared to be an electron dense layer cutting across the
cytoplasm. The nucleus was surrounded by two membranes which enclose the peri-nuclear space.
Golgi bodies with stacks of cisternae and semi-circular in section oceur throughaout the cytoplasm.
Secretory vesicles bud off from the golgi bodies. Cigar-shaped membrane bound vesicles with

electron dense contents, mucocysts and food vacuoles occur throughout the cytoplasm.
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GROWTH, FEED INTAKE AND FEED CONVERSION RATES OF
MILKFISH (Chanos chanos Forsskal) IN A SEMI-INTENSIVE POND
CULTURE IN THE PHILIPPINES DURING WET AND DRY SEASON

¥ai-J. Kithlmann'*, Ulfert Focken!, Klaus Becker' and Relicardo M. Colosc?
1 Department of Animal Nutrition and Aquaculture  * Southeast Asian Fisheries  *Present Address:

Institute for Animai Production in the Development Center, German Development Service,
Tropics and Subtropics (480} Agquaculture Department, San Lorenzo Village,
Hohenheim University, D-70593 Stuttgart, Germany 5000 Iloilo, Philippines 1223 Makati, MM, Philippines

In the Philippines, milkfish (Chanos chanos) from semi-intensive pond culture contributes
significantly towards total aquaculture production. The production is highly influenced by the season.
During the wet season, fish reach 150 - 250g after 4 - 5 months of grow-out, while only 60 to 150g
are reached during the dry season, In this study, environmental parameters (temperature, salinity)
were recorded together with data on growth, feed intake and feed conversion.

The experiments were carried out at the Brackishwater Aquaculture Center, Leganes, lloilo,
Philippines from May - September 1994 (wet scason) and December 1994 - March. 1995 (dry
scason). Based on the guidelines for semi-intensive milkfish production, supplemental feed was
offered at a rate of 4% hody mass per day. Proximate composition of supplemental feed was 30.1%
crude protein, 9.2% crude lipids, 7.9% crude fiber, 8.4% crude ash and 44.4% nitrogen free extract.
The same feed was used for both seasons.

During the experiments, monthly sampling was carried out for environmental parameters and
fish growth. Gut content samples covering each hour of the day where weighed and analyzed
microscopically for the contribution of natural food and supplemental feed. Daily ration was
calculated using the MAXIMS programme. Specific Growth Rate (SGR, % d7), Metabolic Growth
Rate (MGR, g kg®* d7), Feed Intake per Metabolic Body Mass ( g kg®# d'} and Feed Conversion
Ratio (FCR, g dry feed per g weight gain) where calculated and are given in Figure 1.
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Figure 1: Temperature, salinity of pond water and Specific Growth Rate, Metabolic Growth Rate, Total Feed Intake
and Feed Conversion Ratio of milkfish during wet (left) and dry (right) season.

The wet scason was characterized by temperatures above 30°C and salinity increasing from
25 to 30%, while temperatures during the dry season where well below 30°C and salinity increasec
to more than 40%». The growth of milkfish measured as Specific Growth Rate (SGR) and Metabolic
Growth Rate (MGR) was significantly higher during wet season, while Feed Intake Relative to
Metabolic Body Mass was almost identical. The Feed Conversion Ratio (FCR) was significantly
better during most of the wet season, indicating that the poor growth performarce of milkfish during
the dry scason is caused rather by environmental factors affecting the fish than by nutrient
limitation.

KEYWORDS: Chanos chanos, Semi-intensive aquaculture, Growth parameters, Feed intake, Feed
conversion
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EXPERIMENTAL INFECTIONS OF DISEASE OF PEARL OYSTER
PINCTADA FUCATA MARTENSIS CAUSING MASS MORTALITY IN
JAPAN

Tadahide Kurokawa, Tohru Suzuki, Masanori Okanchi, Satosh_i Miwa,
Kiyohito Nagai, Kouji Nakamura, Tsuneo Honjo, Kazuhiro Nakajima,
Katsurou Ashida and Shoji Hunakoghi

National Research Institute of Aquaculture of Fisheries Agency,
Nansei, Mie 516-0193, JTapan

A mass mortality of the cultured pearl oysters (Pinctada fucata martensis} has been
occurring in western Japan since 1996, During the mass mortality, the color of the adductor
muscle changes in red-brown, and histopathological changes commonly appeared in the
loose connective tissue of the mantle and less frequently in the adductor muscle.

To clarify the possibility that of an infectious agent causes this epizootic, two
experiments were performed. In the first experiment, the mantle pieces of the affected pearl
oysters were transplanted into normal pearl oysters. In the second experiment, normal pearl
oysters were co-cultured with affected pearl oysters in the single tank.

During the experimental period of three months, the mortality was 13.3% in the first
experiment, and 30.8% in the second experiment. The color of the adductor muscle of all
survivals had changed in red-brown. The histopathological changes characteristie to this
disease were also reproduced in both experiments. Mortality and. color changes in the
adductor muscle did not oecur in the control groups.

These results strongly suggests that. the mass mortality in the cultured pearl oyster is

caused by an identified infectious agent.

KEYWORDS: Pearl oyster, Mass mortality, experimental infection
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WATER QUALITY AND PLANKTONIC BIOTA OF RICE-FISH CULTURE
FIELDS AND THE ACCESSORY PONDS IN CENTRAL AND NORTHEAST

THAILAND
Ren Kuwabara, Atsushi Suzuki, Rojchai Satrawahia and Wichan Magfoon
Faculty of Bio-Industry Department of Environmental Departrent of Biclogy,
Tokyo University of Agriculture Science, Khon Kaen University, Faculty of Science,
Abashiri, Hokkaido, 099-2422, Khen Kaen 40002, Thailand Srinakharinwirot University,
Japan Bangkok 10110, Thailand

The presenters investigated water
qualities and planktonic communities of .t
rice-fish culture fields in Central and F e i
Northeast Thailand, namely, in Nakhon g0 § e
Nayok and Khon Kaen provinces on — . : 0
December, 1997, the dry season The
ohjectives is to evaluate role of aquatic
environment for fish growth, especially,
when of the fry stages in which any of
traditional expedients would he con-
cerned as practical operations. Then,
diagram of rice field and cultivation ;
schedule of the main products were - /
surveyed at the same time hy observation i \ .
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two trends for the COTIGlaIiOH, 1) pOSiﬁVC: Fig. 1, Relation between Saturation rate of dissolved oxygen and turbidity in various waters
including rice field and the accessory pond.
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sory pond, as Fig. 1.

At the initial step of fish culture in rice fields, collected or hred fry fishes are directly released to
paddy waters to feed natural organisms which are mostly. rotifers and small crustaceans such-as
Copepoda, Cladocera and others at secondary or higher trophic levels: Role of these animals is,
therefore, very important to lead success of rice-fish culture. Accordingly, on the primary, and
secondary and the higher trophic divisions of ohtained ninety-two plankton species, range of water
quality yielding 20 species and over for both was as following, saturation rate of dissoived oxygen:
40-70%, pH: 7.4-8.0, turhidity: 6-70 NTU. The results will he accounted of management of aquatic
ecosystem for independent fish growth in rice field Maintenance of higher diversity in planktonic
community suggested from much occurrence of the species should he a requirement for integrated and
sustainahle fish cultire utilizing rice field Because, some minor flexihilities of the culture running
should he provided not only against an accident hut to steady and moderate fish yielding, which will
he dependent on keeping natural ecosystem of rice-field waters.

KEYWORDS : Rice-fish culture; Water quatities; Plankton
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CYTOCHEMICAL IN VESTIGATIONS ON OOGENESIS OF THE -
FRESHWATER CRAB Sinopotamon yangisekicnse

Wang Lan

Department of Life Science

Shanxi University

030006 Taiyuan, CHINA

By

methods

of

cytochenmstry,

‘the ~changes

of

nucleic

acids,profeins,saccharides and lipids were studied on oogenesis of freshwater

crab Siopotamon yangtsekiense Bott 1967, in order to reveal the relation

between accumulation of nutritional material and oogenesis. The results showed

that nucleic acids (DNA and RNA) are gradually scattered from oogonia to

oocyies. In oogonia and oocytes of previtellogenesis, PAS and Sudan black

reactions are nearly negative. As the maturation of oocytes proceeds, a great

deal of proteins and some amino acids or lipids are produced in the cells: There -

are a lots of PAS-positive yolk globules in mature oocytes (See Table 1). In

addition, the reasons of changes were discussed.

Table 1: Cytochemical studies on oogenesis of the freshwater crab S. yangtsekiense

(Jagonia Previlellogenesis oocytes Vitellogenesis oocytes
Tests Tnference nucleus eyloplasi nucleus cyloplasm Nucleus cytopiasm
) clironatin - micleolus 1. elirmatin miclealus chromalin nucieolus

Teulgen DNA LE - ook + n E n
Bracheal RMNA - “+ - A 4+ 4 e
PAS Glycagen - - - - + -+ +
PAS aller acelylation - - - - -
IPAS aftre salivation - - - - v - o
PAS-Aleian blug - - - - + - o
Merenry bromoplienal hlue Basic proteins | + + + + 4 + + S St
P-DMAB Tryplophan - - B - + - + ot
Sakaguchi test Arginine - . + . R St
Millan's fest Tyrosine + + 4 vy T + it +4+
Sudan hlack B Lipid - - + + + s
+ 1 infensely posilive,  ++ fairly positive.  + pusilive: - negative

KEYWORDS: Sinopotamon yangtsekiense, Cytoehemistry, Qogenesis
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MODELING NITROGEN DYNAMICS AND NATURAL FOOD |
PRODUCTION IN N-FERTILIZED FISH POND

Li Lanhai and Amararatne Yakupitiyage
Aquaculture and Aguatic Resources Management
Asian Institute of Technology

P, 0. Box 4 Klong Luang

Pathumthani 12120, THAILAND

A mechanistic model was developed to simulate nitrogen dynamics and its influence on
natural food production in a Nitrogen-fertilized pond. The model analyzed the dynamic processes of
nitrogen dynamics and food production in the fertilized pond. The transformation among different
inorganic forms of nitrogen and the relationships between natural food production with inorganic
nitrogen concentration and fish food consumption were considered. The model is divided into three
sectors: nitrogen, natural food and fish growth sectors. The mass balance approach was used to
describe the quantitative. change of ammonia, nitrite, nitrate, autotrophic food, heterotrophic food and
fish biomass in fish-culture process. The model was used to simulate a field experiment designed to
evaluate food production and fish growth in ponds. fertilized with inorganic fertilizers. The
experiment was designed as two fertilization rates (2 kg N/ha/day and 4 kg N/ha/day) with three
replicates. Proportional phosphorus was loaded to avoid phosphorus limitation to natural food
production. The model was fed by initial values of the state variables, meteorological variables and
management activities. The simulation results showed that inorganic nitrogen dynamics is strongly
controlted by fertilization regimes and that natural food supply and fish biomass increase with
increasing inorganic nitrogen loading rate (Figs. 1 and 2). Mean fish weight in treatment with 4 kg
N/ha/day is higher 14.65% than that with 2 kg N/ha/day. The simulated ammonia concentration,
autotrophic and heterotrophic food concentration and mean fish weight were also compared with
observed data and are well within the range of observed data. The results indicated that the model
could reproduce the historical behavior of fertilized fishponds.
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PARTIAL REPLACEMENT OF FISHMEALS BY ANIMAIL PROTEINS OF
TERRESTRIAL ORIGIN IN PENAEID SHRIMP POSTLARVAL DIETS

Laveps P. O, Wilie M. ©, Sorgeloos P. M and €. van Vuure @

(1) Laboratory of Aguaculture & Artemia Reference Center
University of Gent
Rozier 44 , 9000 Gent, Belgium

{2) Rendac B.V.
Kaneaaldijk Noord 20-21, 5691 NM Son, The Netherlands

While aquaculture only consumes 12-15 % of the annual fishmeal production at present, predicted
expansion and intensification of this young industry will result in an increased demand in the near future,
and therefore increased prices for the stagnating fishmeal supply are predicted. This has prompted
research into altemative protein sources for fish and shrimp feeds, without reduction in production output
and product quality, and without extra environmental effects.

The first part of this paper reports on the screening of potential fishmeal supplements from terrestrial
animal origin, produced and/or modified by the company Rendac B.V. (The Netherlands) specifically for
this purpose. Substitution levels of 20 % of the marine proteins by four different animal proteins in a
penaeid shrimp postlarval diet were evaluated at laboratory scale for postlarval Penaeus monodon.
Experimental diets were, based on commercially used formulations, adapted from Devresse (1995). In the
control diet the + 46 % marine proteins consisted of 33.8 % fishmeal, 6.3 % shrimp meal and 5.8 % squid
meal. At the end of the 4-week feeding trial diet performance was evaluated on production (survival,
growth, total biomass and length), daily growth rate and osmotic stress resistance of the postlarvae. '

In a second part, the best protein source retained from the screening test was further evaluated using
the same methodology. The selected animal protein source (Cebeforte 1) was now evaluated at a 20, 50
and 75 % level.

Results from the screening test indicated that most tested protein sources from terrestrial animal
origin seemed to be valid candidates for the partial substitution of marine proteins in commercial diets of
P. monodon, even when substituting up to 20%. Moreover, some of the protein sources used performed
even better than the marine proteins used in this formulation.

Although overall performance was somehow lower, the dietary substitution of up to 50 % of the
marine protein source by the terrestrial animal protein source Cebeforte I didn’t lead to marked
(statistical) differences in growth or survival, indicating again the potential usefulness of these protein
sources in aquaculture. ' '

KEYWORDS: Penaeus monodon, shrimp nutrition, protein sources
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QUANTITATIVE EVALUATION OF CHEMOATTRACTION AND FEEDING
STIMULATION USING PELLET.CAPTURE AND INGESTION BY
PENAEID SHRIMP ‘

P.G Lee', E. McCliment', A. Weber', and A.Q. Pittet?
"National Resource Center for Cephalopods

Marine Biomedical Institute

University of Texas Medical Branch

Galveston, TX, 77533-1163 and

*International Flavers and Fragrances

1515 Highway 36

Union Beach, N} 07735

Efficient feed utilization is of paramount importance for intensive shrimp farming because
supplemental feed is required for maximum growth and constitutes the major variable operational
cost in aquaculture: This added feed results in higher operating costs and may have a negative impact
on water quality and shrimp health if the feed is incompletely consumed. Pond feeding trials are
expensive and often inconclusive due to the. variable contribution of natural productivity of pond
ecosystems to shrimp growth and to nonstandardized farm practices. Previous résearch using a
variety of apparatus (i.e. static, flow-through and y-maze tanks) has lead to the identification of
several high potency chemostimulants. The most potent chemostimulants were incorporated into
pelleted experimental shrimp feeds resulting in faster growth rates relative to controls. However, a
quicker method to screen chemicals and concentrations effects was desired. Observations on feed
pellet grabbing and holding behavior of penaeid shrimp in aquaria provided such quantitative data on
feed attractancy and palatability. Visual and video recordings were made of feeding behavior of
shrimp, either individually or as aquarium populations, to determine the effects of concentration and
chemical interactions (e.g. synergism or inhibition). Rate of pellet grabbing/holding (i.e. time and
number of pellets held) was vsed to assess feed additives as potential chemoattractants, feeding
incitants and stimulants. Studies were conducted in both the laboratory using aquaria with
recirculating artificial sea water and in the field using aquaria with flow-through natural shrimp pond
water. Pellet grabbing/holding data.showed positive correlation with feed consumption studies and
growth trials in the laboratory and with feed consumption studies in the field. These results were
subsequently used for the formulation of high. performance experimental and commercial feeds for
further testing in ponds. '

This research project was supported by a research agreement between International Flavors and
Fragrances and the Marine Biomedical Instittite, University of Texas Medical Branch.

KEY WORDS: shrimp, penaeid, feeding, feed attractants, feed stimulants
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A MACHINE VISION SYSTEM FOR AQUACULTURE: REAL-TIME
IDENTIFICATION OF INDEIVIDUAL ANIMALS AND ESTIMATION OF
ANIMAL ACTIVITY

P.G. Lee, A.Whitsell, and J. Whitson
National Resource Center for Cephalopods
Marine Biomedical Institute

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

A real-time digital image acquisition and analysis system was designed and implemented in a
commercial-scale aquaculture tank using input from a submerged video camera. The objective was to -
monitor animal activity, size and current condition in situ without disturbing the animals’ behavior.
The changing light conditions (e.g. light cycle) and turbidity present in most aquaculture tanks as
well as animal movement make object identification and classification difficult in such an
environment. Hybrid neural net/fuzzy logic software called an Adaptive Network-Based Fuzzy
Inference System (ANFIS) was used to identify and classify the objects in the tank (e.g. animals,
fead, bubbles, reflections and miscellaneous interference). Several ANFIS’s are used to differentiate
the object, the orientation of the object, the proximal distance to the object and image quality. The
ANFIS system learned to classify the objects much faster (3 training sessions) compared to either a
fuzzy logic or neural net system alone (>50 sessions), Movement in the tank was measured by
subtracting adjacent frames and quantifying the position of animals in each of the frames. This was
summinarized by histograms representing the movement of near-, mid- and far-field animals. A system
such as this can be used to access feeding cycles, irritability or lethargy and on-set of reproductive
behavior in the cultured animal. Activity profiles can then be used to predict overfeeding,
deteriorating water quality and spawning. The next step is to use the system to estimate individual
growth increment and instantaneous biomass.

This research was supported by the Texas A&M Sea Grant College Program (Grant #R/ME-
1), National Sea Grant College Program Supplemental Research Program (Grant #86) and the Marine
Medicine account of the Marine Biomedical Institute, University of Texas Medical Branch.

EREY WORDS: machine vision, artificial intelligence, fuzzy control, behavior, bioengineering
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A MODEL FOR EVALUATING AND DESCRIBING CHEMOATTRACTION
" AND FEEDING STIMULATION IN AQUATIC ANIMALS

P.G. Lee!, F.P. DiMarco' and S.P. Meyers®
1 National Resource Center for Cophalopods
Marine Biomedical Institute
University of Texas Medical Branch
Galveston, TX. 77555-1163 and .
? Department of Oceanography and Coastal Sciences
Louisiana State University
Baton Rouge, LA, 70803-7503

The characteristics of a food and an animal’s ability at detecting them will determine whether or not
feeding occurs. Feeding behavior occurs only when the characteristics of a food are detected by an
animal’s petception-physiology. In short, visugl, chemical, textural and nutritional characteristics of food
cause animals to sequentially perceive, orient, move towards and ingest it. :
Methodologies were developéd to evaluate the chemoreceptive ability of penaeid shrimp and cephalopod
molluses to various chemical solutions, and stiggest a way o classify feeding “attractants,” “Incitants”
and! “stimulants.” These were used to classity chemical function (e.g. attractant, stimulant, suppressant or
Jincitant) as well as to discern species-specitic abilities. Additional experiments tested the acceptance of
atypical diets (such as supplemented pellsts and suzimi; various shapes; whole animal diets; behavioral
conditioning) and indicated differences in the feeding responses among these different groups of animals.
Experiments in chemical perception and ucceptance suggest a general model for chemoreception in
aquatic animals. An aquatic animal first receives visual or chemical cues from the food. leading tc
detection, and will orient either away from the cues or in the direction of the cues. Second, if ‘arientation
is in the direction of the cue-source the unimal may then be “attracted” visually and/or chemically to
move towards the food (ATTRACTANT) or away from the food ('_REPELLENT). Third, as the animat
receives stronger chemical and visual information, it may be suppressed from feeding (SUPRESSANT) or
may be incited to feed (INCTTANT). Forth, based on contact chemical and textural cues, the animal may
be deterred from teeding further (DETERRENT) and so reject the food, or may be stimulated to continue
feeding (STIMULANT) until the terminatior of feeding. :
These methodologies include the use of hehavioral observation in static, flow-through and Y-maze
chambers, aquaria, cages, large tanks and small ponds. When possible, ali observation should be made by
video cameras and stored on videotape for a permanent record. Using these systems, it is possible to
quantify the effects of dissolved chemicals or chemicals added to feeds. The behavioral characteristics
that are measured relate to posture, MOvernents of appendages locomotion, movement of feeding
appendages and degree of ingestion. Stmilar methodologies have been used to classify specific chemicals
as attractants and stimulants for crustaceans and to characterize the feeding behaviors of cephalopods (eg
reliance on visual or chemical senses). ’

This research was funded by gran-ts from the National Institute’s of Health's National Center for Research
Resources (RR04226-09), Texas A&M Sea Grant College Program and the Marine Medicine budget of
the Wiarine Biomedical Institute, University of Texas Medical Branch. '

KEY WORDS: crustacean, cephalopoed, feeding attractants, palatability,
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11-KETOTESTOSTERON AFFECTS SEX REVERSAL IN
HONEYCOMB GROUPER, Epinephelus merra

Young Don Lee!, Sum Rho!, Akihiro Takemura® and Kazunori Takano®

#! Marine Research Institute, Cheju National University

3288 Hamduk-ri, Chochon-eup, cheju-de 695-810, Korea .

#* Sesoko Station, Tropical Biosphere Research Center, University of the Ryukyus
3422 Sesoko, Motobu, Okinawa %05-0227, Japan

Fishes belonging to the genus Epinephelus are protogynous hermophrodite.  Several
hormones, including steroids are though to participate in their sex reversal. In the present study, we
examined the effect of a single injectiion of 11-ketotestosteron (11-KT) on histological changes in the
gonad of . merra.

£. merra. were collected from around Sesoko Island, Okinawa, Japan, using hook and line in
November 1997. The experiment was carried out from December to January, when some gdnads
naturally undergo sex reversal from female to male. The fish were anesthetized with MS-222, and
one half of the gonad was surgically taken from the abdominal cavity. 11-KT was dissolved in
peanuts oil and injected intramuscularly at a concentration of 1 or 10 ugl/g body weight, The fish
were reared in one-mefric ton tanks with running seawater for 15 or 30 days after hormonal treatment
and the rest of the gonad was sampled at the gonad was sampled at the end of experiment. The
gonads were fixed in Bouin’s solution, embedded in paraffin, sectioned at 6 4g, and then stained with
Mayer’s haematoxylin-eosin.

Out of 12 individuals examined, 7 had bisexual gonads. Initially, the previtellogenic ooctyes
at the early and the late peri-nucleolus stages, were observed in the ovarian lamellae of these gonads.
A small number of gonia cells and spermatocytes were also confirmed in the lamellae epithelium.
There was no histological changes in the gonads of control fish(#7 and 8) before and after the
experiment. However, 11-KT at both doses increased the number and the area decupied by
spermatocytes and spermatid in the gonads(#9, 10, 11 and 12). Little changes occured histologically
in the gonad of functional males, but the number of spermatocytes and sperm tended to decrease after
11-KT injection. The present results revealed that 11-KT increases male characteristics such as
spermatocytes and spermatid in the gonad of female fish. We conclude that 11-KT may be playing a
role, at least partially, in the sex reversal of this species.

Table I: Histologic profile of gonads of the control and experimental fishes

D SL Exp. gonia oocyte spermatocyte spermatid sperm period
No. (mm) group bf . af bf af bf af bf . af bf af  (days)
| 218 c o+ + ++ + +++ o+ 4+ 4+ 15
2 225 + o+ R o+ 30
3 206 a + + ++ + +H+ + + + 30
4 206 a + + + ++ + ++ + + 15
5 202 b + + +++ O+t ++ + 15
6 210 b + + A 4+ ++ + o+ 30
7 164 c ++ + 4+ ++ + + + + 30
8 162 c + + o + + + + 15
9 157 a H o A + ++ + ++ 15
10 157 a + + o+ ++ ++ 30
11 164 b + + A e+ ++ + 30
12 158 b + + ++ ++ 15

+Relative amount of gonia, oocyte, spermatocyte, and sperm are indicated by marks, + to +++.
af; after in biopsy and injected 11-Kt, bf; before injected 11-KT
a; injected 11-KT 1 pg/g body weigth, b; injected 11-KT 10 pg/g body weight, c; control

KEYWORDS: Epinephelus merra, sex reversal, spermatid, 11-KT
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THE STATUS OF FRESHWATER FISH SEED QUALITY IN ASIA

David C.Little"?, Arlene Satapornvarit', and Peter Fdwards'

1 Aquaculture and Aquatic Resources Management Program,

School of Environment Reseurces and Development,

Asian Institute of Technology, P.O.Box 4, Klong Luang, Pathum Thani, Thailand
*Institute of Agquaculture, University of Stirling, Stirling, FK9 4L.A, UK.

The availability of quality fish seed to smaltholders is a prerequisite for sustainable
aquaculture. Hatchery development over the last 30 years has been critical to fish culture
becoming part of livelihood systems in Asia. Although carps, both indigenous and exotic
species, and tilapias make up the bulk of fish raised in the region, a wide range of catfish and
gouramis are also important. |

Initially, techniques to mass-produce fish and seed were largely introduced through
the state sector in Asia, but the availability of fry and fingerlings increased rapidly after
adoption by the private sector. A variety of actors now produce fish seed in Asia, but
eatrepreneurs probably produce the bulk of seed in countries such as Bangladesh, India,
Vietnam and Thailand. Additionally, seed production by farmers themselves is now widely
promoted in the region.

Whilst fish seed supply has exploded in many parts of Asia, there now appear to be
major problems of poor or erratic quality of seed reaching farmers. The possible underlying
causes for the gradual deterioration in yields and individual size of many species of cultured
fish are reviewed in the light of recent research. The quality and management of broodfish,
hatchery practices that lead to in-breeding or contamination have been implicated as have
poor husbandry during nursing, handling or transportation. Infection with pathogens may also
be the underlying cause of poor performance of fish seed. Current schemes to upgrade stocks
with wild or improved fish are also discussed, as these may be unsustainable unless the
causes of quality deterioration are better understood and improved management strategies
developed. Simple but reliable methodologies that can used at the hatchery or farm gate to
assess seed quality are required to improve the quality of fish stocked. The potential of
challenge stress tests and the development of motphological keys as appropriate methods of
quality control are reviewed.

A framework for problem identification is discussed in which a holistic and
participatory approach is presented. The emerging production and distribution systems for
freshwater fish seed in Asia are complex and dynamic. Policy making based on conventional -
data colleetion is problematic and more up-to-date and flexible information is required. The
concept of State-of-the System workshops is introduced as a mechanism for accelerating
accurate reporting of such dynamic situations to the stakeholders involved, leading to cost-
effective improvement and monitoring of fish seed availability and quality.

KEYWORDS: Fish Seed, Asia, Quality, Hatchery, Stress test
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STUDIES ON GENETIC STRUCTURE OF CHINESE SCALLOP,
Chlamys farreri, BY ISOZYME AND RAPD

Baozhong Liu, Nanhai Xiang, Linsheng Song and Chenxi Li
Institute of Oceanology, Chinese Acadermy of Sciences
Qingdao 266071, P.R. China

Starch gel electrophoresis and RAPD (random amplified. Polymorphic DNA) were used to
detect the genetic structure of Chinese scaillop Chlamys farreri which is commercial species and
distributes in the coast of China, Japan and Korea. The samples were collected from the sea closed to
the city Weihai of North China. Forty individuals were used for isozyme analysis, 13 isozymes
(MDH, ME, IDH, GPI, PGM, PEP-B, PEP-D, ACP, AK, PK, GOT, SOD and EST) were detected and
22 loci were recorded. Among them, 7 loei were polymorphic. The proportion of polymorpic loci
was 31.82% and the average heterozygosity was 0.113. Thirty individuals, which were collected from
the above-mentioned site, were used for RAPD analysis. 10 random primers with 10bp were selected
for PCR amplification under predetermined optimal reaction conditions, the proportion of polymorpic
foci was 44.44% and the average heterozygosity was 0.119. The values of average heterozygosity
which were revealed from both methods isozymes and RAPD, were almost consistent. The results are
similar to that of other seallop species reported by other investigators.

KEYWORDS: Chlamys farreri, genetic structure, Isozymes, RAPD
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PRODUCTION OF MONOCLONAL ANTIBODIES SPECIFIC TO
VITELLIN AND VITELLOGENIN OF PENAEUS M ONODON

Paisarn Sithigorngul Siwaporn Longyant Mittaya Thampalerd

Weerawan Sithigorngul Piamsak Menasaveta

Department of Biology Department of Marine Science Department of Micrebiology and Immunology
Faculty of Science Faculty of Science Faculty of Tropical Medicine
Srinakharinwirate University  Chulalengkorn University Mahidol University

Bangkok 10110, Thailand Bangkok 10330, Thailand Bangkok, 10400, Thailand,

Monoclonal antibodies (MAbs) specific to various subunits of vitellin and vitellogenin of
Penaens monodon were produced by immunization of mice with native or SDS-treated ovarian
extract, Hybridomas producing MAbs specific to native vitellin and each of § vitellin subunit were
isolated. All MAbs bind to denatured vitellin and vitellogenin always bind to native vitellin and
vitellogenin, However, some MAbs obtained from a mouse immunized with native vitellin recognize
only native vitellin and vitellogenin (Table 1). Therefore, we expect that these MADbs will be useful
not only for quantitative analysis of vitellin and vitellogenin (Figure 1) but can be used for localization
of vitellin and vitellogenesis study in various tissues as well, This study suggests that production of
MAbs by immunization with denatured proteins increase the probability to obtain MAbs with broader
application than immunization with native proteins.

Table 1. Dot ELISA of MAbs cbtained from mice immunized with native (a) and denatured (b)
vitellin, showed the binding ability of the antibodies to vitellin, vitellogenin and vitellin
subunits. '

Hybridoma clones Dot-Blot Test Vitellin
from mice Qvary extract Female haemolympb subunits
immunized with Native | Denatured | Native | Denatured 112134713
a Native vitellin
PMV-11
PMV-15
PMV-22
PMV-64
b. Denatured vitellin
PMVS-72
PMVE-93
PMVS-122
PMVS-140
PMV3-138

2.7
2.4 4
2.1 5
1.8 +
1.5 4
1.2 4
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Figure 1. Tmmunoperoxidase Competitive ELISA using PMV-64 MAb (1 50,000) against ovarian
extract (O) 10 mg/ml, female (F) and male (M) haemolymphs.
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GROWTH REPONSE OF Macrobrachium roserbergii TO SQUILLA MEAL
INCORPORATED DIETS

Suman A G and J.K. Manissery
Department of Aquaculture, College of Fisheries
UAS, Mangalore — 575 002, India.

Squilla (Oratosquitia spp.) is one of the bycatches in the West coast of India which is either
trown back or used inefTectvely. Hence, an experiment was conducted to evaluate the use of squilla
meal as an ingredient in the diet of Macrobrachium rosenbergii. Isomitrogenous pelleted feeds
(35% protein) with fish meal as the main source of protein (Tp) and replacement of fish meal by
squilla meal & 20 (T)), 30 (T;) and 40% (T3) were used for the study, Hatchery produced post larvae
of M. rosenbergii were procured and reared " further to atizin an average weight of above 4 g, They
were then stocked @ 25 each in 12 cement cisterns of 5 x 5 x 1 m size without soil base and filled
with 0.5 m water. All the diets were tested in triplicate and fed @ 5% of the body weight per day in
two equal rations. Sumpling for water quality and prawn growth was done at 20 days interval. A
separate expeniment i fibre glass tanks was conducted using the different diets for estimating the
digestibility coefficient.

From an imtial average weight of 4.21, 4.23, 4.16 and 4.21 g in Ty, Ty, Ts and T; teatments
the final average weight recorded over a period of 120 days were 40.22, 40.00, 48.55 and 53.05 g
respectively. Food conversion efficiency was the lowest in Ty and the highest in T,. The PER
calculated ranged between 0.95 in Ty and 1.08 in T,. The highest survival of 74.7% was recorded in
Ty while the lowest was in T, with 50.66%. All the water quality psrameters recorded were with in the
optimum range for prawn growth, There was very little difference in the protein digestibility and the
values ranged from 69.64 (To) to 70.11 (T)). Fat digestibility showed an increasing trend with an
increese in the level of squilla meat incorporation. Dry matter digestibility was the highest in
To (34.75) and was the feast in T, (28.73),

Squilia meal incorporation at 30 and 40%, replacing fish meal resulted in higher growth of
M. rosenbergii compared to the control (To). Growth of prawns fed control diet and diet replacing fish
meal with 20% squilla meal were almost similar, Although there was difference in the final average
weight of prawns fed different diets it was not statistically significant (p > 0.05). The results clearly
demonstrate that squills meal can serve as a substitute in pastislly replacing fish meal in the diet of
M. rosenbergii leading to higher growth and production.

KEY WORDS : Squilla meal, Macrobrachium diet.
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GENETIC DIVERSITY OF THE SILVER BARB, Barbodes (Puntius)

gomionotus (BLEEKER) TN INDONESIA, A PHYLOGENETIC APPROACH

USING mtDNA SEQUENCE DATA.

Stewart K, J. McConnell', David O. F. Skibinski! and Graham C. Mair'?

T School of Biological Sciences, University of Wales, Swanses,. SA2 8PP UK.

2 DFID Fish Genetics Program, Agricultural and Aquatic Systems Program, Asian Institue of Technology, P.O. Box 4,
Klong Luang, Pathumthani 12120, Thailand

Barbodes (Puntius) gonionotus (Bleeker, 1849), is an Asian carp that is popular as a food fish,
particularly among poor communities. It is reportedly native to Indonesia and the Mekong Basin
(Cambodia, Laos, Thailand and Vietnam) and the species has now been introduced thronghout
much of tropical and subtropical Asia e.8. Bangladesh, China, India and Malaysia, principally for
use in aquaculture. There are feral populations several of the countries to which it is known to
have been introduced. It is a hardy surface feeding onmivore which adapts well to culture in
cages and ponds and performs well in polyculture with other carps and tilapias. It matures at a
small size, within its first year, has a high relative fecundity and can spawn several times within a
season. Tt responds to low water flow and can be bred in simple hatchery systems, often without
hormonal stimulation, In spite of the high mortality that can occur during firy nursing, these
factors combine to make silver barb a productive and economical species for hatchery production
compared to other carps. However these factors also mean that the species can efficiently
colonise new environments following introductions for aquaculture with concomitant effects on
the local species diversity and on genetic diversity of existing Barbodes populations.

As aquaculture species grow in popularity and management systems improve, the genetic
resources of the species become of interest to growers as well as to the biologists and
conservationists. Knowledge of the genetic diversity and population structure of the species is
vital to the future management of farmed and wild populations.

The aim of this work is to investigate the genetic population structure and to identify the centre(s)
of genetic diversity of B. gonionotus across its natural range in S. E. Asia. It is hoped that this
information will contribute to recommendations for the management of the genetic resources of
thig species.

Here we report the inttial results from a survey of samples of B. gonionotus collected in Java and
Sumatra . PCR priiners were used to amplify a @350 base pair-segment of the control region of
the mtDNA molecule, These segments were directly sequenced and sequence data analysed
using a phylogenetic approach to reveal the underlying pattems of population structure within the
species..

Future work will involve the sampling and analysis of populations throughout the species range
using both mtDNA and nuclear genetic markers (allozymes and microsatellites) and
morphometric analysis. -
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THE REVIEW OF RESEARCH AND DEVELOPMENT ON THE
MAEKHONG GIANT CATFISH (Pangasianodon gigas) FOR
SUSTAINABLE USE.

Kriangsak Meng-umpan

Department of Fisheries Technology
Faculty of Agricultural producticn
Maeja University.

Sansai, Chiangmei, Thailand, 50290,
Tel/Fax 053-498178

E-mail : mengumpa@smaejo.inju.ac.th

The catch of Mekhong Giant Catfish has been declining over the last 20 year. Ifaction is not
taken, the Mekhong Giant Catfish may become extinct (Fig. 1}, Since 1983 during May-June, the
artificial insemination of Mekhong Giant Catfish on adult broodstock from The Mekhong River have
been done every year.

About 3 million Mekhong Giant Catfish
fingerlings have been cultured at the fishery Figsre1 Caiching of the Mekhong gient catfish
station. Some have been refeased to the natural during 1981-1998 frem Mekhong
reservoir and the Mekhong River or have been sold River at Chinngkhong, Chisng-cal.
to private farm owners who are interested in
culture or have been used in experiment and
research such as fish biology, taxonomy,
physiology, breeding, culture, stocking, catching
and conservation, according to the information
source, It’s still impossible to culture the Mekhong
Giant Catfish to be broodstock. The Mekhong
Giant Catfish can grow well, about 5-10 kgs on the
average per year, especially, in large water
reservoirs such as lakes and dams, However, there
is little information about the Mekhong Giant
Catfish especially about migration pattern, the
growth rate, the survival rate the reproductive Yesrs
development and also the genetic diversity of fish

1991 4
1993 ¢
1997 4

stock.

There are many of natural reservoir in Thailand. If we can improve the method to raise grow-
out fish from artificial breeding up to broodstocks, the production of Mekhong Giant Catfisb will
increase. Moreover, can prevent tbe extinction of the Mekhong Giant Catfish in the Mekhong River.
The research and development of Mekhong Giant Catfish need the corporation from persons in many
fields, the government sector, the private sector and conservation organizations in terms of the
management and the research for the research for the sustained use.

KEYWORDS : Fishery Biology and Management, Aquaculture,
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THE SYNTHESIS AND RELEASE OF 3-HYDROXYKYNURENINE FROM
SUPERFUSED PRAWN EYESTALK GANGLIA IN VITRO

Orapom Meunpol, and Vimal Kapoor

Schoal of Physiology and Pharmacalogy, Faculty of Medicine University of New South Wales, Sydney 2052, Australia

3-hydroxykynurenine, a tryptophan metabolite, has been suggested to play a role in the
regulation of moulting in crustaceans by acting as a moult inhibiting hormone, In this study, the
ability of prawn eyestalk ganglia to synthesise 3OHKA was examined by using an in Vvifro
superfusion technique. Eyestalk ganglia from prawns (Penaeus monodon) were placed in superfusion
chambers and superfiised with prawn saline at 25°C. Following an equilibration period (30 min}, the
prawn saline was replaced with one containing either 10uM kynurenine or 10pM tryptophan. The
superfusate was collected at Smin intervals and analysed for 30HKA by high performance liquid
chromatography with electrochemical detection. In a separate experiment, 100mM K* was
introduced into the chamber for 3 collection periods, i.e., 15min, during superfusion with 100puM
kynurenine. ‘

The results showed that initially endogenous 3OHKA was released from the perfused
eyestalk ganglia which gradually declined to low levels by 30min, Inclusion of kynurenine but not
tryptophan in the superfusate immediately ephanced the release of 30HKA. This synthesis and
release of 30HKA in the presence of kynurenine was inhibited when the eyestalk ganglia were
depolarised .

3-Hydroxykynurenine content of various tissues of prawns was also measured. In intermoult
prawns, the level of 3-hydroxykynumeine detected in eyestalk ganglia was significantly lower than
that in premoult prawns. These studies provide further evideﬁce for the possible involvement of

30HKA in crustacean moulting.
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THE FIRST EXFLORATION ON OFFSHORE FISHERY MANAGEMENT
GOAL IN FUJIAN PROVINCE

Hong Mingwei
Quanzhou Aquatic Administration Bureau
Quanxin Road 362000, Quanzhou

In the past twenty years, the fishery production capacity has been growing much’ greatly
owing to the reform of offshore management system. Up to 1996, the total catch of the capture
fishery in Fujian Province had reached 1,740,000 tones and the engine power installed in fishing
motor boats had rocketed to 1461.8 thousand kw.

 The offshore of Fujian is in the area of subtropical sea with various kinds of fishes. The
characteristics of fish beings’ gathering are fit for the hypothetical conditions of Schaefer and Fox
Models. The survey on the offshore fish resources in Fujian based on the above two Models shows
that the offshore fishing capacity in Fujian has gone beyond the capability of fishery resources. And
the cafch amount as well surpasses the surplus volume of fish resources. Therefore, the fishing
managenient should aim at transferring the production developing to protecting and exploring
resources rationally, To realize the aim, the following measures should be taken:

1. Controlling fishing capacity.

2. Reforming fishing capacity.

3. Abiding fishing laws.

4. Raising people’s consciousness to protect fishery resources.

KEYWORDS: Offshore fishery, Management goal, Fujian Province, First exploration
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ANALYSIS OF THE POPULATIONS OF THE COMMON SILVER-BIDDY,
Gerres oyena, USING RANDOM AMPLIFIED
POLYMORPHIC DNA(RAPD) TECHNIQUES

Munehiro Mivanohara, Yukio Iwatsuki and Masahiro Sakai
Faculty of Agriculture, Miyazaki University, Miyazaki 889-2192, Japan

We analyzed the polymerase chain reaction (PCR) and the associated random amplification of
polymorphic DNA (RAPD) techniques in order to study the Miyazakiand Okinawa populations of
the common silver-biddy, Gerres oyena (Forsskal).

The samples of the common silver-biddy were collected from Meitsu, Nango-cho in Miyazaki
(mean body weight 13.5 g) and near the mouth of the Teima River in Okinawa (21.2 g) in 1997.
For RAPD-PCR, twelve samples were used from Miyazaki and nine from Okinawa. DNA was
isolated from each individual by Asahida's et al. (1996) procedure with minor modifications. A
randorly designed 12-mer oligonucleotide set was obtained from Wako Pure Chemical Industries,
Ltd., Japan. Thirteentypes of primers were used in this study. PCR reactions were performed
using a program temperature control systemn (Minicyclear, MJ Research, USA). A total 40 cycles
of thermal cycles with 'hot starting’ were performed under the following conditions: denaturation at
94 °C for 30 sec., annealmentat 30 °C for 30 sec., and extended to 72 °C for 1 min. Amplified
DNA fragments were electrophoredin a 2.0 % agarose gel. The gepetic similarity (SI) values
between the RAPD profiles of any two individuals were calculated from RAPD markers
based on the presence or absence of bands of the same molecularsizes according to Foo et al. (1995).

Forty-six markers were identified for the common silver-biddy, using 13 random primers.
The 9 markers were observed in all of the common silver biddies used in this study, and the
differences between the Okinawa and Miyazaki populations can be distinguished by using the A29-
260 marker. In theinter-stock, the mean genetic similarity index was 0.858 £ 0.060 in the
individual samples from the Miyazaki popnlation, 0.822 =+ 0.085 in the Okinawa population and
0.634 + 0.086 betweenthem respectively. 1n addition, the dendrogram distributed the genotypes
(the Miyazaki and Okinawa populations) into different clusters. These resulis showed thatthe
Okinawa and Miyazaki populations of the common silver-biddy are genetically distinct.

KEYWORDS: RAPD analysis; common silver-biddy population
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LONG TERM CULTURE OF RED SEA BREAM LEUKOCYTE CELL
"AND CLONING OF IMMURNITY RELATED GENES BY LPS STIMULATION

Masato Miyata, Kunio linwma, and Teruo Mivazaki
Laborztory of Aquacultural Management,

Faculty of Bioresources, Mie University,
Kamihuma 1515, Tsu, Mie 514, JAPAN

A leukocyte cell line (RSL) was established from lenkemic red sea bream Pagrus major Swollen
spleen was excised from leukemic fish, z1d meshed through nylon sieve.  Adherent cell and
erythroid were removed by centrifugation on Ficoll 400 suspension.  Leukocyte cells were
recovered from the Ficoll 400 surface, and cultured at 20 oC in RPMI1640 madia. Since May
1997 to present, stable cell multiplication was observed in media suspension. A light and an
electron microscopy revealed that, there were three or more different shaped cells in the cultured
media. TIn the RSL cell line, phagocytosis of iatex beads was observed. Also, several cells were
positive to alpha-NB and N-ASDCLA, The above suggested that, the RSL includes monocyte.

To display transeribed mRNA of immunity related genes in RSL cell, we performed RNA
subtraction between the two RSLs with and without LPS treatment using Subtractor® kit
(Invitrogen, USA), The mRNA from LPS induced RSL was reverse transcribed, and the uninduced
mRNA was biotinylated. The induced ¢cDNA and the uninduced biotilated mRNA were hybridized,
and biotilated mRNA coupled to streptoavidin, The cDNA-mRNA hybrids with streptoavidin
were removed by phenol extraction. Remained cDNA of differentially expressed genes were
double stranded by rapid amplification of ¢cDNA ends (RACE), and cloned wsing lambda zapll
vector. Arbitrarily DNA sequencing of the subtracted signals including immunity related genes is
in progress.

Key words: cell culture, leukocyte, phagocyiosis, monocyte, LPS, immunity, ["NA sequence
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EVALUATION OF TOXICITY OF HINGAN, Balanites roxburghii ON
DIFFERENT FISHES

B. C. Mohapatra, G. B, Nayak and S. Ayyappan
Central Institute of Freshwater Aquaculture,
Kausilyaganga, Bhubaneswar 751002, Orissa, INDIA

The static bioassay tests were conducted in the laboratory at Regional Research Centre of
CIFA, Akola, Maharashtra State, India for evaluating the toxicities of unripe fruits (except seed) of
Hingan, Balanites roxburghii on the fishes Glossogobius girus (Ave. size 90-105 nun and wt. 3.8-
4.7g), Chanda nama (47-62 mm and 1.2-2.5 g), Tilapia mossambica (50-60 mm and 2.6-4.9 g) and
Channa marulius (35-55 mm and 0.4-1.6 g). The experiments were conducted in 75 litre glass aquaria
maintaining 10 animals in each tank. The experimental conditions were . water temperature 21.8-
26.5°C, pH 6.9-7.5 total hardness 13.1-29.5 mg/l CaCO, total alkatinity 120-200 mg/l as CaCQO,,
no additional aeration in the system, no feed to the fishes during experimentation. Seven different
doses of unripe fruit pulp in water were tried in duplicate for each fish species. The 100% mortality
of different fishes in different doses over time given in Table 1.

The Hingan fruit wall contains 1.5% diosgenin on fresh weight basis. The pericarp of

Maharashtrian Hingan contains 11% (dry wt. basis) saponin. The experiments revealed the
possibilities of using Hingan as a biotoxicant in the aquaculture ponds for removal of unwanted weed

and predatory fishes before stocking with cultivable species.

Table 1: 100% mortality of different fishes in different doses of Hingan fruit pulp in different
exposure periods

Dose Exposure periods

€% 3omn Lhr  2hr 3hr 6 hr 12 hr 24 hr

0.013

0.033 C. nama

0.067 C.nama T.mossambica

0.133 1C. nama C. marnuius
0. 200 C. nama : T mossambica G. girus
0.267 | C. nama T. mossambica | G girus

0.333 G girus ' ' C. marulius

KEYWORDS: Hingan; Saponin; Bioassay tests
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GROWTH MORTALITY AND RECRUITMENT OF FISH POPULATIONS IN
AN ASIAN MAN MADE LAKE RAJJAPRABHA RESERVOIR (THAILAND)
AS ASSESSED BY LENGTH FREQUENCY ANALYSIS.

Jacques Morean’ and B. Sricharcendham®
' Department of Inland Fisheries — IN.P./EN.S.A.T., 145 avenue de Muret 31076 Toulouse Cedex, France

2 National Inland Fisheries Institute (NIFI) Jatujak, 10900 Bangkek Thailand.

Estimate of growth, mortality and recruitment pattern of inportant commercial species from
Rajjaprabha reservoir (Thailand) were obtained from sets of length frequency distributioué resulting
from field data collected with multimesh size gillnets from July 1993 to April 1994. Data analysis
was performed with the FISAT (PAO.]CLARJ\’_[ Stock Assessment Tool, version 1.0) software. The
results can be summarized in the following table :

D_émographical status of 4 fish populations in Rajjaprabha reservoir :

Species Leo (cm) K (yr-1) C WP Z(vr-1) range of ages

C. apogon 30.0 0.32 0.80 098 227 Tto 3 yr

H macro- 50.0 0.35 0.50  0.05 1.99 0.5to4 yr
lepidota

O. hasselti 345 0.32 0.80 098 225 ° [ to3yr

P. fasciata 32.0 0.44 ¢.80 095 1.73 lto3yr

The seasonal growth pattern is always clear and the winter point is more or less the 15t of
January. The maximum size of the species considerd here is Jow except for Hampala macro!épidota. -
The recruitment pattern is not clear for C. apogon and P. fasciata. There is however one breeding
season from March to June for I macrolepidota, from May to August for O. hasselti. Except P.
Jasciara, the fish stocks under investigation here are quite highly exploited, independently of their
relative contribution to the actual catch. The results are discussed and compared to available

informations on growth performance of the similar species in other Asian reserveirs.
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TROPHIC RELATIONSHIPS IN AN ASIAN MAN MADE LAKE NAM NGUM
RESERVOIR (LAOS), COMPARISON WITH UBONRATANA RESERVOIR
(THAILAND).

Jacques Moreau' and Garry Bernascel’
! Department of Inland Fisheries — LN.P/E.N.S.A.T., 145 avenue de Muret 31076 Toulouse Cedex, France
2 The Mekong River Commission Kaluyut Bridge Bangkok Thailand.

Man made lakes are characterized by unstability and permanent evolution of the ecosystem
under various constraints : evolution from riverine to lacustrine conditions, eutrophication,
simultaneous evolution of the fish community, development of fishing activity. A possible approach
of the functioning of such ecosysterﬁs and of the possible impacts of different kinds of ecological
changes is the quantitative description of the trophic relationships among the different groups in the
systems. The aim of the paper id to utilize this method in Nam Ngum reservoir in Laos and to
compare this reservoir with Ubolratana reservoir {Thailand) which has been already documented
(Chookajorn et al 1994) and has a similar fish fauna.

For that purpose we have used the ECOPATH model of Polovina (1984) as modified
and extended version by Christensen & Pauly (1992, 1993, 1995, 1996) which is breifly described.
The results are the following. ‘

17 groups have been considered and it appears that the estimates of fish biomass are
similar level of utilisation of food sources also and the trophic structure of Nam Ngum is the same as
in Ubolratana after 15 years meaning that man made lakes experiment similar evolutions in the whole
Mekong basin.

The trophic structure of the Nam Ngum ecosystem is similar to the one of Ubolratana
in the eighties. The Ubolratana ecosystem displays mean trasfer efficiencies very similar in both
phases which shows a strong adaptability in terms of trophic structure to changes of abundance of the
various groups. This can explain, at least partly, the survival of this ecosystem to intense increase of
fishing effort that occurred since the beginning of the eighties. A similar trend can be expected for
Nam Ngum.

With the appropriate routine of ECOPATH it was shown that shows that variations
of biomass of any fish group would have a negligible effect on the other groups. However, increase
in primary production would have an heavy impact on the whole community and any increase of

fishing effort as well.
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RESEARCHINTO CULTURE MODBELS OF PREVENTING DISEASES IN
Penaeus monodon

Chen Mu , Zeng Zhi Nan, Zhou Chen
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Fujian Fisheries Research Institute
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In the past vears, shrimp farmers have suffered heavy economic losses for outbreak of
diseéses, which become great concerns to both culturists and research institutions. Here,two
types of culture models for preventing diseases in Penaeus monodon are discussed ,botb are
employed in Fujian coastal areas and created social-economic benefits.

The first one is called ecological culture model for disease prevention applied in shrimp ponds.
At first, inferrelations between ecological characteristics of species prepared for polyculture, structure
of each organism community in ponds, 'pafhogens and environmental factors are studied carefully
for application of this model, the results indicate that it is useful to reduce or eliminate menace to
cultured penaeid prawn from harmful factors,and then prevent the diseases from breaking out, if
these envirommental indice meet the requirements of culture water,which are listed as follows:

concentration of dissolved oxgen exceeds 5ml/L, PH values between 8.0- 8.8, transparency at 40-
50cm, less than 3.0mg/L and 0.05mg/L for COD and NI-_I4-N , and total numbers of bacteria and

vibrios are less than 1x106 ind./ml and Ix 104 ind./ml, respectively. Furthermore, the prawn as
dominant species is cultured with other marine organisms in appropiate proportion, like crabs, fish
or mulluscs, which proves to be effective in adjusting environmental ponds and preventing the
dissemination of pathogens. Cultivation practice using the model greatly encourage the culturists.

The second model is known as low sanility culture for disease prevention. In practical operation,
culture seawater with normal sanility is disinfected with 5ppm chlorinated lime, then was
adjusted to 15-18% with fresh water. After P. monodon seedlings are stocked in the ponds,no
seawater is introduced inside again, fresh water is used to gradually reduce salinity of culture water
to 3-5% during the course of culture,another way is that sanility of culture water is regulated
between 5-10% for the whole stocking process. This culture model using low sanility has good
effects in keeping pathogens or virus apart, additionally formulated diets are fed, these integrated
measures make environmental factors to stablize in normal range. Through a period of
experimental culture, better results have been achieved by employment of this model for prevention
and control of shrimp diseases, particularly in isclating the prawn from pathogens and virus
concerned.

KEYWORD: Culture model; Diseases;Penacus monodon
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TOWARDS SUSTAINABLE DEVELOPMENT OF YLOATING NET POND
AQUACULTURE (FNPA) FOR INCOME SECURITY IN RURALINDONESIA
A CASE STUDY OF LAKE MANINJAU ; THE INPUT-OUTPUT
RELATIONSHIP OF COMMON CARP PRODUCTION

Abdullah Munzir

Department for Agricultural Economics

and Social Sciences in the Tropics and Subtropics (450)
University of Hohenheim, D-70593 Stuttgart, Germany.

Attempts to reduce the magnitude of poverty in rural areas were conducted by searching,
improving, and developing various rural economic bases. Developing Floating Net Pond  Aquaculture
(FNPA) was chosen by both government and tesidents in rural arcas of Pantai Barat and Pantai
Panjang Village at Lake Maninjau Indonesia as the most suitable alternative to alleviate poverty. The
adoption of FNPA has spread out rapidly after it was introdnced in 1991 for the first time as indicated
by the increase of the mumber of floating net ponds from 17 in 1992 t0 2 017 units FNPA in 1997.

The economic viability as well as the environmental sustainability of FNPA  farms is
necessary to secure the local commumity’s income generation i the long term. Some problems
regarding the economic performance of FNPA at Lake Maninjau have not yet been analysed. This work
deals with these issues. The objective of ifs presentation is 1o focus on estimating the imput-output
relationship of the FNPA production system as one part of a study on the economics of FNPA and its
role on poverty alleviation.

A total of 80 FNPA farmers who rear common Carp (Cyprinus carpio L.) in Pantal Barat and
Pantai Panjang Village were randomly selected for interviews using standardised questionnaires with
open and closed questions. Ten explanatory variables, two of them are dummy variables, were
hypothesised to explain the FNPA production system. A basic Cobb-Douglas (C-D) production
function model was specified. To evaluate the relative influence of each of the explanatory variables on
the output, the production function is estimated by using multiple regression techniques.

The bigh level of significance of the F-value and the R-square obtained from the results of analysis
indicate that the estimated production function fits the data well, There is no problem with dominant
variables or multicollinearity as indicated by the result of the Durbin-Watson Test. The input-output
relationship of FNPA at Lake Maninjau exhibits increasing returns to scale.

The empirical result of the study implies that a higher production output of FNPA stiil can be
~ obtained through the use of more inputs. This is meaningful in connection with the estimation made by
the Government Office of Fisheries Service of Agam District in 1996. Calculating with an average
size of 4m x 4m to 7mx 7m for each unit of FNPA farm, they estimated that more than 10 000
units of floating net ponds could be spread in selected coast line arcas of Lake Maninjau which 1s 9
950 ha wide under a proper management, However, the result of the study should not overshadow the
fact that there were visible symptoms of high environmental pressure on certain locations of FNPA
farms. Also the increase of input prices following the econormic crisis in Indonesia has to be taken into
account in evaluiting the future economic viability and sustainable development of the FNPA.
Additional inputs, especially in the form of feed, should take the objective of income generation into
accoumnt. On the other hand it should be used with restraint in order not to degrade water quality. This
requires comprehensive studies on the carrying capacity of the lake, on the financial viability, on the
credit policy for low income household, ete. Sinee the FNPA is a_new and rapidly developing farming
system and has given its important role for income security, formulating and implementing regulations
to preserve the environment are necessary.




4272

TARGET STRENGTH STUDIES OF THREE PELAGIC FISH SPECIES
UNDER CONTROLLED CONDITION AND COMPARED WITH IN SITU
TARGET STRENGTH FOR CONFIRMATION BY USING SPILT BEAM

TRANSDUCER

Musse G, H.; Khalid B. S.; Ambak M. A, Thrahim 8.; Zaidi ZM., Zainal A.and Maman H.

The average dorsal aspect of target strength (TS) of three commercially important fish species
narnely “Rastrelliger kanaguria, Atule mate and Thunnus tonggol” which are captured in waters around
Bidong Island by fishermen. Target strength of fish, which is a very important factor in quantitative fish
populstion estimation, were determined. In controlled target strength studies were conducted in a
laboratory tank in Universiti Putra Malaysia Terengganu by using a digital split beam echo sounder. The
fish sizes for this experiment varied between 13 cm to 25 ¢m for Rastrelliger kanagurta, 13 cm to 27 cm
for Atule mate and 28 cm to 52 cm for Thunnus longgol,

By employing regression statistics of length and weight relationship of the tested fish, the
determination coefficients r* were found to be 0.97, 0.98 and 0.96 respectively. Significant difference (o
= 0.05) has been observed between fish total length and weight of all species tested. The average dorsal
aspect target strengths Rastrelliger kanagurta of 18.8 cm. (92.5 g.) is - 42.0 dB. Atule mate of 20.0 cm
(109 g.) is - 42.0 dB. Moreover, the average dorsal-aspect target strength of 7hunnus longgol of 39.6 cm.
{981 g.}is- 37.0dB.

The average dorsal aspect target strengths (TS) for the three species showed lnear relationship
regression despite some fluctuations. The correlation between target strength and total length,
determination coefficient, 1* were observed to be 0873, 0.78 and 0.47 respectively. The significant
different (o = 0.05) was observed between fisb target strength (TS) and total length (TL).

* There is well-defined target strength and total length function relationship from the results. The
average dorsal aspect target strengths of Rastrelliger kanagurta, Atule mate and Thunnus followed by
remote detected fish were presented as follows:

Rastrelliger kanaguria - TS =2010g 18.8 -67.5
Atule mate : TS =2010g 20.0-68.0
Thunnus tonggol : TS =20 log 39.6 — 68.95
Remote detected : TS =201log 18.0- 68.15

The estimated target strength results, which were acquired under controlled conditions, were
compared for confirmation with in sita target strength detected during estimating pelagie fish species
aronnd Bidong Island.

The determined in situ target strength varied in the range between — 54.7 to -28.9 dB with the mean
target strength is — 43.1 dB. High fluctuations due to inconsistence fish distribution were observed. A figh
length of 18 cm was calculated to give — 43.1 dB. Average remote fish length was calculated from the
detected target strength and then presented target strength and length equation.

Key words: Dorsal aspect target strength, in situ, fish total length, Rastrelliger kanagurta, Atule mate and
Thunnus tonggol _ .
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ACOUSTIC ASSESSMENT OF PELAGIC FISH SPECIES
AT BIDONG ISLAND

Mausse G. H.; Khalid. B. $.; Ambak M. A, Ibrahim 8. Zaidi Z.M., Zainal A. and Maman H.

Acoustic surveys covering an area of 17.5 nautical miles squared for the estimating pelagic stock
size in waters around Pulau Bidong were conducted in July and August in 1997. The acoustic surveys
were conducted by using DT6000 BioSonics split beam echo sounder. The digital transducer was
mounted using a custom made frame installed on Unipertama 111 (a research vessel belongs to UPMT)
and was set at 1 m below the sea level. The data were collected using Data Acquisition program and -
analyzed with Visual Analyzer BioSonics package.

. At the average depth of 17 m, there were 790 indepeudent single fish extracted from the acoustic
data. The total fish population at Bidong was estimated acoustically to be 1794.5 kg in the covered area of
17.5 nautical mile squared with the average of 81.6 of each Elemesntary Statistical Sampling Rectangle.
This estimate was based on integration data obtained on the parallel transects. The average in situ target
strength determined during the acoustic surveys is -43.10 dB while the average volume of back scattering
strength (SV) observed is - 64.40 dB.

KEYWORDS : Biomass, pelagic fish, fish population
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GREEN WATER RECIRCULATING SYSTEM FOR INTENSIVE CULTURE
OF MARINE SHRIMP (Penaeus monodon)

Vorathep Muthuwan' and C. Kwei Lin®

"nstitute of Marine Science, Burapha University,
Bansaen, Chonburi, Thailand 20131

2Agquaculture and Auatic Resource Management,
Asian Institute of Technology, PO Box 4,
Klong Luang 12120, Thailand.

A prototype of a closed recirculating system for intensive of marine shrimp (Pengeus
monodon) was developed and its performance was evaluated. The system design was based on a
series of experiments on ammonia excretion rate of shrimp, ammonia leaching of shrimp feed and
feces, fecal excretion rate of shrimp, characteristics of shrimp pond water and treatability and
nitrification rate of submerged biological filter. The results obtained from these experiments were
used to determine capacity of settling tank, maximum ammonia loading, flow rate and estimated
biological media voluine for 4 recirculated intensive culture system.

The prototype of recirculation system for intensive shrimp culfure comprised of a circular
concrete ta.nk (5 m diameter and 30 m’) and u'eatment umts which comprised of a 3.2 m’ settling
tank, a 1.2 m® of biological filter tank with 0.12 m® (52. 7 m® SSA) of the filter media and a sump.
Flow rate of the culture tank was maintained at 60 L min throughout the culture period. The system
was operated as a completely closed recirculating system as only make-up water was added and no
discharge. Juvenile shrimp (PL30) were stocked at a density of 50 shrimp m™. The culture system
was successful in maintaining water quality within acceptable limits for shrimp growth. Water
quality in the system was largely regulated by phytoplankton standing crop. All dissolved nutrients
(TAN, NO,, NO;3, POy4) were kept at low levels during the high biomass phase and rapidly increased
when phytoplankton began to wane. Occurrence of zooplankton and nutrient limit (silicate) was
expected to be the cause of the crash, - -

Shrimp grew from 0.1240.00 g (2.6+0.3 cm) at stocking to 19.5+1.2 g (13 0£0.3 cm) at
harvest in 129 days. The average daﬂy welght gain of shrimp was 0.15+0.02 g d™. Average total
shrimp harvest was 10.7+1.1 kg tank™ (19.6 m®) with an extraporated production of 5.5 t ha™ crap” or |
15.4tha” yr'. Average shrimp survival was 55 1£0.7%. The average maximum feeding rate at a day
prior to harvest was 2.0+0, 3% body welght d and 11.0+0. 8 gm? d'. Mean feed conversmn Tatio
was 1,78+0.13.

KEYWORDS: Shrimp culture, Recirculating system
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ZOOTECHNICAL AND NUTRITIONAL ASPECTS OF MUD CRAB
Scylla spp. LARVICULTURE

Nghia T.T. ¥, Lavens P @ and M. Wille ®

(1) Sheimp and Artemia Research & Development Institute
Can Tho University
Can The, Vietnam

(2) Laboratory of Aquaculture & Artemia Reference Center
University of Gent
Rozier 44 , 3000 Gent, Belgium

The mud crab Scylla spp. exists in at least two species throughout the mangroves of the Indo-Pacific
region. It is widely fished and traded for a high price by small-scale fishermen, thus assuring an important
source of income in coastal communities. As declining catches bave been reported from most of the major
producing countries a renewed interest in controlled reproduction and larval rearing has aroused.
Although recent knowledge in the maturation and larval culiure of mud crab have increased the potential
of controlled fry production, sofar no reliable larvicuiture has been established and further research and
improvements are therefore required.

Results on a first series of small-scale larviculture trials, using an upflow recirculation system
consisting of individual 25 1-tanks, will be presented. Main focus was paid on zootechnical aspects (light
regime, larval rearing density) and larval nutrition (prey density and nutritional status of live food) during
the zoeal stages. The various treatments were evaluated based on survival, dry weight, length and osmotic
. siress resistance at transition from zoea 5 to megalopa stage and larval stage index (zoea 5/megalopa).

KEYWORDS: Seylla spp., zootechnics, larval nutrition
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CRYOPRESERVATION OF FINFISH AND SHELLFISH SPERMS

Nai-Hsien
Taiwan Fisheries Research Instifute
Keelung, Talwan

Cryopreservation of finfish and shellfish sperm has a longer history than that of eggs and em bryos,
hence, with a fruitful result. The first part of this paper introduces the principles of cryopreservation
including cryofreezing, thawing and cryogenic storage. The second part describes five major injuries
related to freezing and thawing in the genmeralized cryopreservation procedures. They are ph
fluctuation, cold shock, ice crystal formation, permeability and toxicity of cryoprotectants. The third
part discusses the basic steps affecting sperm survival in the series of freezing procedures and
compares for those successful finfish and shellfish species in Taiwan. The steps are

(1) colflection and assessment of sperm, (2) equilibration of cells in extender and cryoprotective
agents, (3) freezing of sperm suspension using controlled or uncontrolled coolin g rates, (4)

cryogenical storage at - 1962, and (5) thawing of frozen sperm for fertilization.

Keywords: cryopreservation, finfish, shellfish, sperm, cryoinjuries
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IN VIVO EFFECTS OF THE PHAGE PLGY ON LACTOCOCCUS
GARVIEAE INFECTION IN YELLOWTAIL

K.H. Park™, T. Nakai" and 8, Matsuoka™
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Hiroshima University
Higashihiroshima 739-8528, Japan

*3  Fhime Prefectural Fish Disease Control Center
Uwajima 798-0087, JAPAN

In the previous study, we found a virulent bacteriophage specific to Lacfococcus
garvieae (formerly Enterococcus seriolicida) isolated from discased yellowtail Seriola
guingeradiata and reported that the phage, designated as PLgY, was identified as a member
of the family Siphoviridae (Park et al. 1997). The present study describes the in vivo ‘
effects of the PLgY phage against L. garvieae infection in yellowtail.

The phage strain, PLg¥-16, was propagated in L. garvieqe strain No.16 and adjusted
to 10* PFU/ml by a double agar layer method. L. garvieae was cultured on tryptic soy agar
at 25°C for 48 h and adjusted to 10° CFU/ml in saline. Yellowtail weighing 10-50 g were
intraperitoneally injected with bacterial cell suspension (0.1 mlfish) followed by
intraperitoneal injection of phage preparation (0.1 ml/fish). Fish were maintained in
tanks with flow-through water at 23-25°C. Mortalitics were recorded daily for 2 weeks, and
the spleens of dead fish were submitted to bacterial isolation. :

The survival rates were 100% and 90% in fish received phage injection 1h after the
bacterial challenge while those of control fish were 70% and 45%, respectively. In another
cxperiment where fish received phage injection at 0, 1, and 24 h after the bacterial
challenge, the survival rates were 100% (Oh), 80% (1h) and 50% (24h) in phage-treated
fish and 10% in control fish. The number of L. garvieae in the spleen of phage-ireated fish
was always lower than that in the control fish, though the pathogen was not completely -
climinated from the spleen. The phage was detccted from fish at 10* PFU/fish even 5 days
afier administration, but the PFU decreased constantly with time. Phage infectivity was
not neutralized in vitro by yellowtail serum. These results indicate that phage is effective
against L. garvieae in vivo, suggesting the possibility of this PLgY phage as a biological
control agent for lactococcal infection of yellowtail. T

KEY WORDS : Bactetiophage, Siphoviridae, Lactococcus garvieae, Enterococcus
seriolicida, Y ellowtail, Seriola quinqueradiata
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UDEERVATIONS ON GONADAL DEVELOPMENT IN TRIPLOID OYSTER,
Sccostrea cucullata

Zeng Zhi Nan, Chen Mu, Lin Qi and Wu Jian Shao
Fujian Fisheries Research Institute
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361012 Xiamen, P.R, CHINA

Triploid oyster Sccostrea cucullata were produced by inhibiting the extrusion of PB1 with heat
shock after fertifization in september 1993, and then cultured in the sea. A year later,éxternal
marphylogical features of gonad were un(ler careful observation for triploid and diploid oysters in
reproductive peak, the period from september to november,1994, showing that gonad developed fully
in diploid individuals,triploid had poarly developed gonad, with a much thioner gonadal layer
surrouding ternal mass. Through histological examination of gonads, the results revealed that mature
oocytes of sperm occupied completely gonads of diploids, but this did not occur to most of the
triploids only with the presence of occasional cocytes in females. Unlike the diploids , only a few
feraales  underwent normal maturation in triploids , which gonads contained smaller numbers of
oocytes and nutnerous intercellular inclusions. As indicated by further measurements, mature
oocytes in diploids averaged 55.6 i in diameter and nuclei averaging 27.8 [ in size, whereas
those in triploids had an average of 66.5 jm in diameter and the mean size was 32.8 o for nuclei;
namely, mature oocytes of triploids and their nuclei were 19.6% and 17.6% larger than those of
diploids in terms of diameter, and with 70.3% and 64.2% larger in volume,respectively.

IFurthermore, histological inspection suggested that compared with the diploids, gonadal
development was retarded in triploids, of which the majority remained at proliferation or spent stage,
and only some of (hem developed to growth or mature stage, Between september and november,1994,
67 oyster samples were examined for triploid S cucullata, among them 35.8% and 32.8% were at
spent and proliferation stages, 10.4% at grownth stage, 9.0% mature stage and 12.8% spawning stage,
respectively. Although some triploid individuals developed to growth stage, follicle cells were small
“and developed poorly in their gonads, only a small amount of oocytes were observed in follicular
cavities in females, sperm were rarely observed in males.Obviously, compared to the diploids at the
sanie developmental stages, the growth of follicles and gametogenesis were relarded greatly in
triploids. Mcanwhile, hermaphrodites were observed and accounted for 4.5% of triploids sampled, sex
ratio was delermined as female 7 : male | in these (riploids. In addition, mechanisms of retardation in
gonadal development and hermaphroditic phenomenon were discussed for triploids in the paper.

KEYWORD: Sccostrea cucullata, Triploid; Gonad; Histological observation
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MICROSATELLITE LOCI FROM THAI WALKING CATFISH,
Clarias macrocephalus AND THEIR APPLICATION TO
POPULATION GENETIC STUDY

U. Na-Nakorn!, N. Tanignchi’, S. Seki?, N, Estw® and W, Kamonrat®
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Four microsatellite loci of Thai walking catfish (Clarias macrocephalus)were identified
and characterized. Their forward and reverse primers were designed and used for population analyses.
Three of them, Cma-2. Cma-3 and Cma-4 were polymorphic with number of alleles at each locus of
5,14 and 30 alleles respectively. Population analyses of 4 local populations in Thailand, Pattani,
Pattalung, Chiangrai and Prachinburi, based on these 3 loci revealed heterozygosities between
0.620-0.718. Gene frequencies of each population did not conform to Hardy-Weinberg equillibrium
towards homozygote excess. The average © value across three loci was 0.1003 (Cma-2=0.0227,
Cma-3 = 0.1180, Cma-4 =0.1312) and 95 % CI of its estimate using a bootstrap method was between
0.0222 and 0.1294 suggesting genetic structure of Clarias macrocephalus in Thailand. Nei’s genetic
distance between each population pair ranged from 0.230 (Prachinburi-Pattant) to 0.535 (Chiangrai-
Pattalung). A phylogenic dendrogram was constructed using UPGMA method.
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ISOZYME VARJIATION IN FOUR SPECIES OF Clarias

U. Na-Nakorn!, Tawadchai Gnamsiri', Somsri Ngamwongchon®, Panom Sodsuk®, Pongchate Pichitkul’, Prachit Wongrat®
and Sommai Janekichkarn’

Dept. of Aquaculture, Faculty of Fisheries, Kasetsart University, Bangkok 10900, Thailand
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Analyses of 14 isozymes with 17 genes resolved were done in four spectes of Clarias; C.
batrachus, C. gariepinus, C. macrocephalus and C. meladerma. The results showed that the locus
GOFPD* was fixed at different alleles in the four species, thus can be used to identify each species.
Few loci were capable to differentiate a species from the rest; PGD*, MPI* and ME* for C.
meladerma, LDH-2* for C. gaviepinus and GPD* for C. batrachus. MDH-I* can be used to
. ditferentiate C. batrachus, C. macrocephalus but not between C. meladerma and C. gariepinus. GPI*
was fixed at different aileles in two species groups € batrachus- C. meladerma and C
macrocephalus- C. gariepinus. Genetic distances among species were calculated and a phylogenetic
dendrogram was generated.
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GROWTH PARAMETERS OF THE GOLDEN MAHSEER IN THE
HIMALAYAN STRETCH OF THE GANGA RIVER SYSTEM IN THE
GARHWAL REGION.

Prakash Nautiyal ‘
Department of Zoology, HN B Garhwa! University
Srinagar 246174, INDIA

The Putitor or the Golden Mahseer, Tor putitora [Ham.] is endemic to the Himalayan region and
hence the name Himalayan Mahseer. Its fishery has depleted over years in India and is considered as an a
threatened species. Although its precise status is being worked out now, it can be safely conciuded that its
fishery is in a preity bad shape. It thus becomes mandatory to study the various aspects of its population
dynamics. While studies on age and growth of this species int the Garhwal region have been conducted n
the past, they have been limited to a section of the population only. While conducting studies on the
various aspects of its population dynamics in the Himalayan stretch of the Ganga river system intensive
studies were made on the pattem of growth exhibited by 7. putitora.

The ‘key scales’ of 7' putitor sampled from the Ganga and its upstream tributaries the Saung,
Nayar and the Alaknanda were obtained from the dorsal fin region above lateral line. Fish samples were
obtained at monthly intervals from fish vendors at Ajeetpur {Hardwar], Raiwala and Srinagar in case of
the Ganga, Saung and Alaknanda, respectively while from the village fishermen at Banghat in case of the
Nayar. The scales of 471 fish samples obtained from these four stations were processed and subjected to
enalysis with the help of a scale reader. The back-calculated lengths-L. [Lee 1920] were used tc compute
annual increment in length' (h], species avérage size [gh], growth charactenistic” [Cth], growth constant
[Clt], specific rate of index of linear growth [C1], specific rate of weight increase {C\if], annual Increass in
weight {w] and population weight growth intensity [pCw].

7. putitora was found to exhibit highest

increment of 15,75 cm during first year of its life ' Figure 1, Growih rate of Tor pufitora
history. The c]rate of increment fell drastically to 140

8.4 cm in 2™ year, In 2 years the fish attains a

length 5f about 24 cm. It somained stable t11 5+, 20t | Hlomt - h o] /]/
after which a decline to 6.85 cm was observed at 0L ///

6+ and 4.0 cm at 14+ [Figure 1]. The — 4
phenomenon of growth . compensation was 5 sl //

observed at the age of 3+, 7+, 10+, 12+, 15+ and =

17+. The h and ¢Cw was computed to be 7.52 60+

cm and 59.56gm, respectively. The Cl, Cw and 40 L

w were found to vary from 2.1-5.3, 0-273 and

30-2940gm, respectively. The  growth 20 +

characteristic [Cth] and the growth constant e N R W St
[Clt] varied erratically from 1.5-8.84 and 0.177- A
1.44, respectively. Yet, 3 phases of growth were I S SRS AN S
evident; the first, imumature extending from 0- age-ciasses [years|

4+, the second, mature 11+ and the third, old age
from 11+ onwards. The fish was destined to
attain a length of 160-180 cm in its total life

span. The minimum harvestable size was determined to be 45 cm. Individuals below his

size should nat be harvested, if Mahseer is to be

Key words: Tor putitora, Growth parameters conserved in the wild,
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GROWTH AND REFPRODUCTION IN THE TELESCOPE SNAIL
Telescopium telescopinm L. IN BRACKISHWATER PONDS

A.G.C. del Nerte-Campos:
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University of the Philippines in the Visayas
Miagao, [loile 5023 PHILIPPINES

The telescope snail Telescopium telescopium L. commonly occurs in ponds where
fish and shrmp are being cultured. At very high abundances, they may beeome
eompetitors with these cultured organisms. Desplte this, the biology of thé species has not
yet becn examined in the Philippines, where it is also harvested for human consumption. In
this study, the growth and reproduction of the species ‘were investigated in milkfish ponds
over a period of one year (April 1997 to March 1998). Preliminary eohort analysis of the
first six months of data showed high growth rates (mean = 0.56 mm day™; sd = 0.07; n =
5), and this is most likely due to the abundance of food. Growth parameters derived using
ELEFAN I were equivalent to L, = 107 mm and K = 0.9 yr™. The reproductive pattern of
the species was analyzed by plotting the _gonadosomatic index (GSI) vs. time. Over the
months sampled, G3I values remained constantly high showing minimal fluctuation,
Gonadal developmen! is further being examined through histological analysis. Based on
this, gonadal stages, as well as the minimum size at sexual maturity for both sexes will be
established. Results of this study will provide baseline information on how the species can
be naturally controlled, when thcir abundances exceed levels that are feasible for
harvesting. Such information is useful to minimize competition with the fish species being
cultured.
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SETTING ABITILY OF SOME TROPICAL FRESHWATER FISH MINCES

Alam AKM Nowsad and E. Niwa
Faculty of Bioresources, Mie Univarsily, Tsu 514, JAPAN

Surimi is deboned and leached fish flesh mmce mixed with cryoprotectants,  The setting ability of
fish mince is the most important determinant fo understand the quality of surimi. Surimi is produced
mainly from marine fishes due to their better setting ability. Scarcity of raw material leads to search
the suitability of marine underutilized as well as freshwater species in making surimi.

Setting ability of three Indian major carps (catla, mrgel and ruhu), Chinese silver carp (S.carp),
snakehead (S-head), wild mullee (W.mullee), wild tilapia (W.tilapia), genetically improved farmed
tilapia (G tilapia) and river shad (R shad) were studle(i Mince was prepared from fillet. A portioft
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washed and washed minces were sotling temp

ground with 3 % NaCl for 20 min. at 1,0 | | e
4°C  and incubated at various W2 Sat gol
temiperatures to obtain set gel and 1200 + OIW2.Kamabake
kamaboko, The resulting gels were

subjected to punch, expressible
moijsture and folding tests.  Gel
hardness by teeth cutting test (TCT)
and colour of the minces were
evaluated organoleptically.

Peak setting temaperature (PST)
showing maximum setting ability was
50°C for catla, silver carp, mrigel and 0
wild mullee and 40°C for ruby,
snakehead and tilapia. Gel dis-
integration was occurred at 60 - 70°C.

Ruhu  produced best gel  with

highest gel strength and sensory scores in both unwashed and washed minces. Freshwater carps, wild
mullee, snakehead and tilapia minces showed good setting ability (Figure 1). Genetically improved
tilapia . produced better quality gel compared to wiid one. Kamaboko gels prepared by further
cooking after setting had higher gel strength in Table 1:
all fishes except river shad,
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OPTIMUM CONDITIONS FOR THE REMOVAL OF NITRATE AND
ORGANIC CARBON SOURCES IN A SUBMERGED
DENITRIFICATION BIOFILTER

Sung-Yeng Ch, Tae-Yoon Jo, In-Bae Kim and Gil Ha Yoon
Department of Aquaculture

Pukyong National University

Nam-Gu, Pusan  608-737

THE REPUBLIC OF KOREA

Denitrification by biofilteration is one of the important processes to remove nitrate from
recirculating aquaculture systems. The performance of this process is affected by many factors such as
external organic carbon sources, hydraulic retention fime (HRT), COD/NO+-N (C:N) ratio, etc. The
addition of external organic carbon sources is essential for denitrification. But the organic carbon which
remains and accurulates in the water system is also one of the detrimental factors for fish growing, and
this orgasiic carbon should be removed as effectively as possible. However, studies on the optimum
conditicns for the denitrification in the recirculating aquaculture system have rather been few.

This study was conducted to find out the optimum condition for the removal of NO;-N and
external organic carbon sources in a submerged denitrification biofilter. Thirteen experimental designs
were made by combinations of two external organic carbon sources (glucosc and methanol), two HRT
(4 and 8-hour) and four different C:N ratios (3, 4, 5, 6).

The removal efficiency of NOs-N at 8-hour HRT (81.9% in glucose and 94.6% in methanol)
was better (P<0.05) than that at 4-hour’s (53.4% in glucose and 78.4% in methanol), The maximum
removal efficiency of NOs™-N with methanol (97.8%) was achieved when HRT and C:N ratio were 8-
bour and 5.0 respectively, while that with glucose (86.3%) was achieved when HRT and C:N ratio
were 8-hour and 4.0, respectively. The efficiency of methanol for the removal of NOy'-N was always
better than that of glucese (P<0.05). The removal efficiency of total inorganic nitrogen (NO5y-N + NOy
-N, TIN) at 8-hour HRT (59.6% in glucose and 88.8% in methanol) was better(P<0.05) than that at 4-
hour’s(36.6% in glucose and 72.4% in methanol). The maximum removal efficiency of TIN using
methanol and glucose was 96.9% and 71.5%, respectively, when the C:N ratio was 5.0,

The removal efficiency of organic carbon sources at 8-HRT (71.9% in glucose and 79.2% in
methanol) were better than that at 4-hour’s (49.6% in glucose and 65.8% in methanol). The maximum
removal efficiency of glucose (76.5%) and methancl (84.0%}) was achieved at 8-hour HRT and C:N
ratio of 5.0. Thus the removal efficiency of methanol was always 51gmﬁcantly higher than that of
glucose (P<0.05).

_ Highly anaerobic condition which performs best for denitrification process was achleved at the 8-
hour HRT and higher C:N ratio (over 5.0). Removal of NO3-N at 4-hour HRT and C:N ratio less than
5.0 is seemed to have been inhibited by remaining oxygen and/or low quantity of external organic
carbon. Removal efficiency of NOsy-N was also inhibited by high C:N (6.0) ratio when HRT was 8-
hour.

KEY WORDS : Denitrification; Anaerobic; Carbon source; COD/ NO;-N (C:N) ratio; Biofilter
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GENETIC LINKAGE MAP FOR RAINBOW TROUT AND THE ANALYSIS
OF QUANTITATIVE TRAIT LOCI (QTLs)

Nobuaki Okamoto', Takashi Sakamoto'?, Akiyuki Ozaki', Khoo Sokkean', Roy G. Danzmann® and Moira M. Fergusor?
! Department of Aquatic Biosciences, Tokyo University of Fisheries, Mlnato ,Tokyo 108-8477, JAPAN
2 Department of Zoology, University of Guelph, Guelph, Ontario, CANADA, N1G2W1

With the dramatical development of molecular genetic techniques during the past few
years, it is only a matter of time where fisheries sciences reach the level of having
quantitative trait loci (QTLs) linking to rapid growth, disease resistance and many other
economically important traits in hand. We isolated microsatellite DNA markers which can
be used in marker-assisted selection of the breeding program in rainbow trout, developed a
genetic likage map, and conducted linkage tests in back cross family produced by spring and
fall spawning in Ontario, Canada.

In positional cloning where linkage analy sis of QTLs is to be done, poly morphic DNA -
markers are needed. Microsatellite DNA markers are tandem array of short but highly
variable repeated sequences with rep etition of 5 to about 100 at each locus. Weisolated CA
repeat markers by firstly obtaining short fragments of genomic DNA (150-400bp) from
RTG-2 cell line digested with Sau3Al. These inserts were then ligated with pBluescript
SK(-) vector before transformed into competent DH3a E. coli cells.  Screening of CA repeat
clones were done by colony hy bridization where (CA);; oligonucleotides acted as {7 p ]
ATP end-labeled probes. Plasmid DNA from positive clones were then alkaline-denatured
and sequenced before PCR primers which flank the CA repeat region were designed by
Primer 0.5 program. The PCR cycling profile used was 2 min at 95 C: 35 cycles of 30s at 95
C, 1min at 58 C, and 1min at 72 C; and 1 cycle of 30s at 95 C, Imin at 58 C and 3min at 72 C.
Polymorphism were determined by running the amplimers in 6% polyacrylamide-7M urea
gels.  Assodciation of individual marker alleles with spawning time were analy sed by a one-
way analysis of variance (ANOVA). Linkage analysis of the microsatellite markers was
performed using a Visual Basic program, LINKMFEX written by Dr. Danzman.

We have isolated 87 micrtosatellite markers and develop ed a linkage map representing
25 linkage groups with the 87 markers plus 35 others. QTL markers for spawning time were
mapped at 8 sites on 5 linkage groups. They were SsadDU, OmyFGTSTUF,
OmyRTG41TUF, OmyFGT17TUF (A-linkage group), OmyRGTATUF, Ssa289DU,
Ssa439NCVM  (C-linkage grouo), OmyPuPuPyDU, Ssa85DU (G-linkage group),
OmyRGT36TUF (G-linkage group), One2ASC, Onel9ASC, Ots4BML (G-linkage group),
OmyFGT34TUF (I-linkage group), OmyFGT 12TUF, Ssa31INCVM, OneSASC (J-linkage
group). These results suggest this trait is highly polygenic in rainbow trout.

KEYWORDS: rainbow trout, genetic linkage map, microsatellite marker, QTL analysis,
spawning time
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FEEDING ECOLOGY OF SELECTED MARINE FISH LARVAE

Riza s. Ordonio-Aguilar*and Atsushi Ohno®*

*College of Fisheries, Univ. of the Philippines in the Visayas
Miagao, Joilo, Philippines 5023

*#Tokyo University of Fisheries, Konan, Minato-ku,

Tokyo, Japan 108

The feeding ecology of the larvae of Chanos chanos, Lates calcarifer, Siganus guttatus,
Epinephelus coioides and Lutjanus argentimaculatus were observed during the transition period from
endogenous to exogenous feeding. The larvae were reared in the hatchery facilities of SEAFDEC-AQD at
Tloilo, Philippines and fed with Nannochloropsis spp and Brachionus plicatilis given prior to expected
time of initial mouth opening.

Observations on gut content, gut fullness, number and lorica length of rotifer and feeding incidence
were made on 2387 larvae The feeding preference of all the larvac were assessed using Ivlev’s Electivity
index while the daily food ration was estimated on all five species on the third day of mouth opening.

Results show that feeding success in first-feeding larvae is dependent on several factors including
mouth size at opening (Chanos chanos), functional development of structures related to feeding (Lates
calearifer) and larval size. In the case of Siganus guttatus, feeding success is attributed to its persistent
feeding behavior observed throughout the daylight hours as opposed to the peaks and lows observed in the
other species.

Results of the study show that rotifer quantity, and not size, is the main consideration in the feeding
of Chanos chanos and Lates calcarifer owing to their voracious feeding habits. In the case of Siganus
cuttarus and Lutjanus argentimaculatus, the larvae may survive well on rotifer alone provided small-sized
rotifer are given. As for Epinephelus coioides, there is a need to look for alternative food organisms such
as Acarfia or for a semi-intensive feeding scheme to be adopted.

KEYWORDS: tropical marine larvae, exogenous nutrition, feeding pattern
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HISTOLOGY OF JUVENILE BANGUS (Chanos chanos Forskal)

Elpidio Ote, Jennifer Estoque and Annabelle A, Herrera
Institate of Biology, College of Science

University of the Philippines

Diliman, Quezon City 1101 PHILIPPINES

Two-month old milkfish, Chanos chanos Forskal, were acquired from a fish farm in Dagupan
City, Pangasinan then reared for one month in the laboratory. Fishkill of juvenile milkfish threatens
this protein food source of Filipinos. The whole fish was then processed using the paraffin technique
and sectioned at 7 um. The S brian regions including neural centers, commissures and cranial nerves
of the juvenile three month old milkfish were identified. The endocrine organs histologically
prepared by the paraffin technique showed essentially the same structure as those of other juvenile
fishes with some probably species-specific features. Diagnosis of fish health needs a good
histological bascline data. This study of bangus was done to serve as basis for comparison in the
study of the pathological state of bangus. This study is necessary for analysis of aberrations in fish
health diagnosis. .

The milkfish, C. chanos, is a herringlike fish ranging from the tropical American coast to
Africa, where it is highly priced as food. Tt is a silvery fish reaching 1.6 m (5 ft) in length. Mitkfish
spawn in shallow, brackishwater from March through May, each fish capable of producing vp to 9
million eggs. Young fry captured in the open sea feed on specially cultured algal mats until
marketable, Mitkfish culture in the Philippines has grown rapidly in recent years. Bangus is
considered to be the better source of food and income for many. It is the leading fish in Manila
markets and is produced by an industry in which a very large amount of capital has been invested. In
the Philippines, fishery biologists are at lost in the analysis of bangus health.

The tolerance of the milkfish varies from factor to factor, With regards to salinity, the
milkfish is eurysaline and temperature fluctuations seems not to affect the milkfish. Furthermore, the
optimum pH in which the milkfish can survive is 8, the pH of seawater. Factor that have been
observed to adversely affect milkfish are the concentrations of heavy metals, anaesthetics, surfactants
and pesticides such as organo-phosphorothionates. This study of the neural structure and endocrine
organs of juvenile C. chanos will be a valuable aid in analyzing the pathological state of fish in health
diagnosis. The knowledge obtained can be used to help maximize the production of the fish.

Compared with available literatures on juvenile tilapia, catfish and mudfish histology, the
central nervous system of C. chanos has generally similar features. However, species-specific
features of normal nervous system of C. chanos were observed such as smaller neurons, wider and
dorsoventrally flattened olfactory lobes, telencephalon and smaller sized brain regions than other
species already studies. Histology of healthy juvenile C. chanos serves as basis for comparison for
any aberrations in fish health diagnosis.

Compared to other species of the same age, endecrine glands of 4-6 weeks old C. chanos are
less differentiated. Various cell types of the pituitary are not yet fully distinct, thyroid follicles are
much smaller, islets are tiny bodies with indistinct cell types. Histology of healthy gndoctine organs
serve as baseline data in the study of fish disease.

KEYWORDS : Chanos chanos, endocrine organs, central nervous system
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PROBLEMS AND PROSPECTS OF PRODUCING HORMONAL SEX
REVERSAL, PLOIDY INDUCTION AND TRANSGENESIS IN FISHES

T.J. Pandian

School of Biological Sciences
Madurai Kamarai University
Madurai 625 021, India

Hormonal induction of sex reversal including sterility is possible in about 50 species, using
cne of the 31 steroids. The technique results in higher mortality among fish, bearing
homogamous (XX or ZZ) genotypes. The treated fish may also suffer from poor reproductive
performance. More than 99 % of the administered steroid is excreted in less than 24 hours and
may cause serious environmental problems.  However, the sex reversed fish, especially the
cichlids, cyprinids grow upto 2-3 times faster and the ormamental fish fetch a better price. The
hormonal sex reversal is the only method, or an important method to establish the desired
broodstocks in viviparous or oviparous fishes.

It is possible to manipulate the chromosome set in 35 differant combinations.  These
combinations may be classified as gynogenetic haploidy; gynogenesis, androgenesis, triploidy,
tetraploidy, pentaploidy, hexaploidy and heptaploidy. Amazingly, a single species is amenable for
8-12 different types of ploidy induction. Induction of triploidy and sterility may help some
foodfishes to realize their respective maximum growth potential and limit the establishment of
exotic fishes like the grasscarp; again the reproductive performance of species subjected to one or
other kind of ploidy induction is not equivalent to their respective untreated counterpart.  Yet,
ploidy induction is an important technique for establishing the desired broodstocks.
Androgenesis with the revived cryopreserved sperm may theoretically restore the genotypes of
endangered species and wild strains of economically important fish; this technique is uniquely
possible i the group fish alone.

The restricted scope for cytoplasmic introduction of transgene, and the limited availability
of “all-fish gene” promoters zre the major hurdles in the generation of transgenic fish, Many
species of foodfish in the tropics are too sensitive to microinjection; however, electroporation has
effectively replaced it. A germline transgenic fish displaying consistently accelerated growth
through successive generations is yet to be generated. The thus far generated transgenics suffer
mosaicism or loss of transgene in the successive generation.  The transgenic females suffer
reduced fecundity.

KEYWORDS: Endocrine sex reversal; Ploidy induction; Transgenesis
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CLOSED RECIRCULATING SEAWATER SYSTEM
WITH DENITRIFICATION FOR
THE, CULTURE OF BLACK TIGER PRAWNS

Thanya Panritdam!”, Prakitsin Sihanontn® and Piamsak Menasveta'”’

1 Department of Marine Science, Faculty of Science, Chulalongkom University, Bangkok 103 30, Thailand

2 Department of Microbiology Science, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand
* Aquatic Resources Research Institute, Chulalongkorn University, Bangkok 10330, Thailand

*Corresponding author

A closed recirculating scawater system with a denitrification unit was developed for the long-
term culture of black tiger prawns. The system comprised of a circular rearing tank with the loading
capacity of 9 m®. Used seawater from the rearing tank was treated by a stationary filaments biofilter
“Bio-Polyma” with a dimension of 1.98x1.88x1.7 m’. The recirculating rate was controlled at
approximately 7.125 times per day. A denitrification unit which was comprised of a deoxygenated
column, a bacterial substrate column, and an aerated column, was attached to the biofilter tank. The
flow rate in the denitrification unit was controled at 40-110 ml/ mim. '

This recirculating seawater system was experimentally run to evaluate its efficiency in
controlling the water quality. The experiment was conducted by comparing this system with another
system, which had the same design but without a denitrification unit. The experimental period was ‘
305 days. Mangrove surface soil was used as a source of denitrification bacteria during the first
period of the experiment. Later a strain of laboratory cultured denitrifying bacteria was used.

The result showed that both recirculating seawater systems could control water quality
parameters namely ammonium, nitrite, pitrate and DO, within the normal ranges. The nitrate of both
systems however elevated to a certain point then started to level off. A strain of denitrifying bacteria
showed the ability to reduce nitrate level in both bacterial substrate column, the recirculating
seawater system (P - 0.05). Nevertheless, the nitrate levels in both recirculating seawater systems did
not exceed the threshold toxic level of 50 mg/l.

The biological data showed that these recirculating seawater system could support the growth
and survival of the prawns. The effects of water quality in both recirculating system on growth and
survival of the prawns were discussed.

KEYWORDS: Penaeus monodon, Closed recirculating seawater system,
Biclogical filtration, Denitrification
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CONDITICONS SUITABLE FOR BREEDING IN CAPTIVITY OF
ENDANGERED ORNAMENTAL FISH, Malpulutia kretseri DERANIYAGALA
(CRNATE PARADISE FISH) (PISCES:BELONTIIDAFE)

M.N.P, Perera and P.R.T. Comaranatunga
Department of Fisheries Biology, University of Ruhuna, Matara, Sri Lanka.

Malpulutta kretseri, a popular ornamental fish and a bubble-nest builder (Pethyagoda, 1990)
endemic to Sri Lanka, was first described by Deraniyagala (1937). It is an endangered species
{TUCN, 1995). Their reproductive behaviour was studied in order to identify the natural conditions
required for spawning and to identify artificial conditions, which could be adopted for their breeding
in captivity.

Sampling for AL kretseri was carried out in Gin River of Southern Sri Lanka, Captured fish
were allowed to breed in aquarium tanks, with bundles of Canarium Zeylanicum (Kekuna) roots and
black stones (spawning substratum) which are common to their natural habitats. 60 fish (30 females
and 30 males) which are bred in captivity and are 10 months old were selected and they were
introduced in pairs {12:18) to 30 glass aquaria (60x30x30 cm’). These aquaria are divided in to 10
sets of 3 and they were provided with following 10 conditions:

1. 25 cm water depth (Control 1).

2. 12.5 cm water depth (Control 2).

3. 25 em water depth, C. Zeylanicum roots and a black stone at water surface.

4. 25 om water depth, C. Zeylanicum roots and a black stone at Sem from the bottom.

5. 12.5cm water depth, C. Zeylanicum roots and a black stone at water surface.

6. 12.5cm water depth, C. Zeylanicum roots and a black stone at Sem from the bottom.

7. 25 cm water depth, Hydrilla sp. plants and a polystyrene sheet at water surface.

8. 25 om water depth, Hydrilla sp plants and a polystyrene sheet at Sem from the bottom.
9. 12.5cm water depth, Hydrilla sp plants and a polystyrene sheet at water surface.

10. 12.5cm water depth, Hydrilla sp plants and a polystyrene sheet at Scm from the bottom.

M. kretseri were found only at a water depth of 22.53113.61cm in the Gin River system. In
all experimental systems, except in controls, bubble-nest formation and spawning was observed.
Under conditions 3, 4, 5 and 6 spawning was observed in only one of the three aquaria of each
system. Spawning occurred within a shorter time and fry survival was higher under conditions 5 and
6 with latter showing the highest fry survival (91) and shortest time for spawning (32 days). Except
in one of the aquaria provided with condition 8, in all the others provided with conditions 7, 8, 9, and
10 spawning occurred, although no relationship could be established between the conditions provided
and breeding performance. Predation of fry by the adults was a common phenomenon. All eggs laid
by the female in one of the aquaria provided with condition 9, were predated by the male:

Presence of a spawning substratum is essential for breeding of M. kretseri in captivity. They
could be bred in captivity by providing either, C. Zeylanicum roots and black stones, which are found
in their natural surroundings or by providing Hydrilla sp which is a common aquarium plant and an
artificial substratum such as a polystyrene sheet. When former conditions are used, low water depths
which helps to cover a farger volume of the water column with C. Zeylanicum roots and a spawning
substratum placed close to the bottom of the aquarium should be provided, as they help the fry to
escape from predation. Survival of eggs and fry could be increased, by removing adult fish after
spawning.

KEYWORDS: Ornamental fish, Breeding in captivity, Malpullutta kretseri
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COMPARATIVE STUDY OF MYCOBACTERIOSIS BETWEEN
SNAKEHEAD FISH (Channa striatus) AND FROGS (Rana tigrina)

Eantimanee Phanwichien, Temdoung Somsiri and Supranee Chinabut
Zaology Department; Kasetsart University, Bangkok 10500, Thailand
Aquatic Animal Health Research Institute, Kasetsart University Campus, Bangkok 10900, Thailand

Both snakehead fish (Channa striatus) and frogs (Rana figrina) are commomly cultured
throughout Thailand. Snakehead fish, in many areas, suffer mortalities from septicaemic
mycobacterium infection. If allowed to spread imto the environment, contaminated drainage from
infected fish farms can cause serious problems in frog hatcheries and growout farms.

A total of 80 healthy (100 g) fish and 160 healthy (25-35 g) frogs were injected
intramuscularly with M. marinum, isolated from the kidney of a diseased snakehead fish with clinical
signs of mycobacteriosis. The inoculated animals were observed daily for the appearance of clinical
signs of infection and were sacrificed routinely for pathological study.

Fifteen days post injection, the infected fish showed emaciation, lack of movement and
coordination, fin erosion, scale loss and severe ulceration. However, infected frogs did not show any
gross pathologic lesions throughout the experiment. Grey-white, miliary tubercles were observed in
the spleen, kidney and liver of infected fish, but not in the organs of the infected frogs.
Granulomatous inflammation was observed histologically in both the fish and the frogs. Granulomas,
found in the visceral organs, dermis and injected areas of the fish and in the injected areas of the
frogs, revealed a composition of epithelioid and phagocytic cells surrounded by whorls of fibroblastic
cells. Central, caseous necrosis was observed only in the fish granulomas. During the early part of the
experiment, two different cell types were noticed in the frogs® skin. A dark, elongated mucleus cell
resembling the mammalian Langerhans’ cell was obvious in the suprabasal epidermis and a stellate
.shaped, dendritic cell was observed both in the dermis and the hypodermmis. Both cell types have
been reported in connection with delay hypersensitivity in humans.

KEYWORDS: Mycobacteriosis, Mycobacterium, Fish, Frog, Inflammation
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EFFECT OF DIETARY PROTEIN CONTENTS AND SALINITIES ON
AMMONIA EXCRETION OF GIANT TIGER PRAWNS
(Penaeus monodon FABRICIUS)

P. Prarakkamo' and P. Tabthipwon®
'Poliution Conirol Department, Bangkok, Thailand.
*Facuity of Fisheries, Kasetsart University, Bangkok, Thailand.

Ammonia is the main nitrogenous excretory products of crustacean. It has been stated that
some factors influence ammonia excretion. The study aims to observe ammonia excretion of Giant
Tiger Prawns (Penaeus monodon Fabricius) influenced by dietary, salinity and their interaction.
Measurement of ammonia excretion were carried out on individual prawns weight 0.8-3.91 g. fed
with diets containing 3 protein levels (30, 40 and 50%) and starved at different salinities (15 and 30
ppt.). The results indicated that ammonia excretion over 6-hour period increased with higher dietary
protein content, but there was no significant difference in ammonia excretion between prawns fed by
the 40 and 50% protein (P>0.05). Starved prawns excreted the lowest armmonia content. In contrast,
ammonia excretion decreased with increasing salinities (P<0.05). There was a significant interaction
between the effect of dietary protein content and salinities, Prawns, exposed to salinity at 15 ppt level
and fed by the 40 and 50% protein content, showed the highest ammonia excretion. It showed that
ammonia excretion reached a peak in last 3-hour period in all treatment groups. Giant Tiger Prawn is
known to require 35-45 percent of dietary protein content depending on its size. Thus, higher
ammonia excretion might be a result of the excessive protein which was catabolised. A decrease of
salinity level might lead to an increase of Na', K* -ATPase activity in the gill epithelium. The results
clarify that both dietary protein content and salinity affect ammonia excretion behavior and these
factors should be carefully taken into account for the prawn culture management,
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USE OF BREWERY’ S DRIED GRAIN AND MUNG BEAN IN FEED
FORMULATION OF HYBRID CATFISH
(Clarias macrocephalus x Clarias gariepinus)

Boonvarath Pratoomchat and Issara Suwitayaporn
Department of Aquatic Science

Faculty of Science

Burapha university Bangsaen

Chonburi 20131 Thailand

The soybean which replacing by a brewery’s dried grain and mung bean with ratio of 1.1
for the feed formulation of hybrid catfish at inclusion levels of 50 and 100 per cent were
studied. The nutrition values of diets were analysed.. Averaged protein contents of 3
formulated diets were 37.00 + 1.19 per cent while fiber content in formulated diet with
replacing at 100 per cent was the highest (5.60£0.01 per cent) and statistical significant higher
than another (P<0.05). Hybrid catfish at intial average size of 242 +0.83 g(7.30 £ 0.83 cm.)
were randomly stocked in 250L plastic tanks at 130 fish per cubic meter of water for testing.
Formulated diets were fed to 5 per cent body weight and twice daily for 3 months. The feeding
rate was adjusted every 10 days. The results indicated that growth, growth rate, total
production, feed consumption and protein consumption of fish fed with control diet and 50
replacement diet were statistical significant higher than diet with replaced by 100 per cent
(P<0.05) whereas the statistical nonsignificant difference between the first two groups
(P>0.05). However the digestion protein inital and digestion cnergy inital of fish fed with 50
replacement dict were statistical significant higher than control diet and diet with replaced by
100 percent (P<0.05). For the specific growth rate, weight gain, food conversion ratio, feed
efficiency, protein efficiency ratio, digestion feed inital and survival rate were not statistical
significant different among groups (P>0.05). By the reasons, the inclusion level of 50 per cent
of replacement in feed formulation for hybrid catfish culture is high efficiency.

KEYWORDS: hybrid catfish; Feed formulation
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VARIATION AND RELATIONSHIP BETWEEN WATER QUALITIES AND
PHYTOPLANKTONS IN SONGKHLA LAKE

Youngyut Predalumpaburt and Nikhom La-Ongsiriwong
National Institute of Coastal Aquaculture

Kaosan Rd. Soi 1 Muang district

Songkhla Province 90000, Thailand

Water qualities and phytoplanktons were monthly collected from 14 stations i Songkhla lake

from March 1292 to November 1994, Salinity, total suspended solids and transparency decreased from

the lake mouth to the inner lake. In contrast, silicate,
biochemical oxygen demand, total organic carbon and
chlorophyll-a,b and ¢ increased from the lake mouth to
the tuner fake. The highest concentration of total
ammonia, nitrite and nitrate were found at the center
of outer lake. The seasonal changing of water
qualities were depth, transparency, temperature,

salinity, current, silicate and pI.

Five divisions of phytoplankton were found
and recorded as Bacillariophyta (34 genera),
Chlorophyta (15 genera), Cyanophyfa(lS genera),
Pyrrophyta (8 genera), Euglenophyta (2 genera) and
unknown (i genus), Trichodesmium , Nitzschia
,Oscillatoria , Spirulina and Skelefonema were
highly abundant. The shannon-wiener's diversity
index among the stations and months were 0.67-2.50
and 0.50-2.03, resp;:ctively. Phytoplankton
communities were clustered into 4 groups by cluster
analysis at the stress level of 0.09. Tt was found from

this study that variation of phytoplankton community

structure was influenced by total organic carbon,

salinity, silicate and pH, respectively .

KEYWORDS : Water qualities; Phytoplankton

Figure 1: Map showing locations in

Songkhla lake
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Figure 2: Dendrogram of phytoplankton

communitics in Songkhla lake
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EXPERIMENTAL OBSERVATION ON THE ECOLOGICAL FACTORS OF
Oratosoquilla kempi

Wu Qinse and Zhao Yanxia
Fisheries College of Zhanjiang Ocean University, Zhanjiang, 524025

The experiments to the ecological factors such as salinity of seawater, water temperature and
pH value have been carried out with healthy and strong, about 10 cm long Oratosoquilla kimpi. The
result shows that, the salinity of seawater for survival is 6.02% - 38.64%, and the suitable salinity is
24.2% -729.51%, The water tempereture for survival is 10 - 35°C, and the suitable W.T. is 22 — 30°C.
The pH value for survival is 6 - 10. and the suitable pH value is 7 — 9. It lives mainly on shellfish,
fish and shrimps.

China is rich in Oratosoquilla kempi resources with a great variety and large productions.
This especially true for a Oratosoquilla kimpi. At present, It not only is a delicacy in house hold, but
also can be processed into frozen products, dried products and various food. Its shell can be
processed into industries products. Therefore, there is great potential for increase of cultivation and
utilization by utilizing its biological law.
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USMOTIC REGULATION AND NAY,K'-ATPASE ACITIVITY IN GROUPER
Epinephelus coioides LARVAE AND JUVENILES

Neora B, Caberoy and Gerald F. Quinitio
Aguaculture Department

Southeast Asjan Fisheries Development Center
5021 Tigbauan, Iloilo

Philippines

The osmotic response and changes in Na+,K+-ATPase activity in grouper juveniles abruptly
transferred from an ambient rearing condition (32 ppt, 26.5-30°C) to different salinity (8, 18, 32, 40 ppt)
znd temperature (25, 30°C) combinations were determined. In addition, changes in Na+,K+-ATPase
activity in grouper larvae were determined under the same test conditions. Grouper juveniles (day 60:
2.33+0.69 g, 31.89+1.50 mm} quickly adapted to the experimental conditions by maintaining or
decreasing their plasma osmotic concentrations. Regardless of temperature, juveniles transferred to the
rest salinities reached equilibrium state from 6 to 24 h after exposure. The plasma osmotic concentrations
at equlibrium state ranged from 426.25 to 456.78 mOsm. Changes in Na+,K+-ATPase activity in whole
body samples of day 20 larvae (0.090+£0.004 g, 7.32:40.27 mm) did not vary (P>0.05) at salinities 8-32 ppt
(1.09-4.16 pmol Pi.mg protein” 1br_l). However, enzyme activity significantly (P<0.01) decreased from
6 (2.0 umol Pimg protein_lhr'l) to 12 h (0.02 pmol Pimg protein'lhr_l) after exposure to 40 ppt.
Survival at this stage was markedly reduced to 3%. Na+,K+-ATPase activity in gills of day 40 juveniles
(0.2040.01 g, 21.35+0.43mm) were also similar (17.03~ 49.21 pmol Pi.mg protein’ hr_l), except for fish
exposed to 40 ppt at 30°C, wherein a significant increase (P<0.05) in enzyme activity was observed 12 h
after transfer (from 19.91 to 66 umol Pi.mg protein_lhr'l). Na+,K+-ATPase activity (22.36-54.27 pmol
Pi.ing protein_lhr'l) in gills of day 60 juveniles did not change significantly (P>0.05) during the 48 h
exposure to the treatments. '

The results of this study show that grouper larvae and juveniles are efficient osmoregulators over
a wide range of salinities. Although adaptive capabilities of the fish vary with stage (day 20 larvae were
Jess tolerant to high salinities than days 40 and 60). Morcover, physiological response and survival of
larvae (day 20) and ecarly juveniles (day 40) may be affected by the interaction effect of temperature
(30°C) at high salinity (40 ppt). These development of tolerance limits may reflect their ontogenetic
response to actual conditions existing in the natural environment.

KEYWORDS: Grouper larvae; Grouper juvenile; Osmotic regulation: Na+,K+—ATPase activity,
Temperature; Salinity
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'.EFFECTS OF PERIPEYTON GROWN ON DIFFERENT SUBSTRATES ON
FISH PRODUCTION

Rahman, M. Shahidur and Shamsun Nahar

Dept. of Fisheries Management

Bangladesh Agricultural University, Mymensingh-2202
Bangladesh

An experiment on the effects of periphyton grown on different substrates on production of
Tilapia (Oreochromis niloticus), Catla (Catla catla), Mirror carp (Cyprinus carpio var. Specularis)
and Common carp (C. carpio var. Communis) in six ponds was conducted for about four months.
There were three treatments with two replications and each pond was stocked with a total of 100 fish
fry at the rate of 25000 fish/ha. Treatment 1 was with arrangement of periphyton grown on bamboo
poles and treatment 2 was with arrangement of periphyton grown on tree branches and treatment 3
was without periphyton (control). It was observed that periphyton densities on bamboo poles
(159.85+0.11 x 10° cell/cm®) were higher than those of tree branches (139.06+9.88 x 10° cells/om®).
It is conciuded that bamboo poles are better solid substrate for periphyton growth. Fish productions
of the ponds with periphyton under the treatments 1 and 2 were about 1.70 and 1.44 times higher
respectively than those of the ponds without periphyton (Treatment 3). By analysis of variance, net
fish production, net productions of Tilapia, and Catla are significantly higher but those of Mirror carp
and Common carp are not significant. Finally it is concluded that periphyton is most preferable food
item for Tilapia and also suggested that growth and production of some fish like Tilapia and Catla can
be increased by arrangement for periphyton growth.
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EVALUATION OF FISHERIES PLANNING PERFORMANCE IN
BANGLADESH, (1972/73 — 1995/96)

Sagzidur Rahman, K.K. Ahmed and M. A XK. Chowdhury
School of Environment, Resources and Development (SERD}
Asian Institute of Technology (AIT)

P.O. Box: 4, Klongluang, Pathumthani - 12120, THAILAND

The present paper attempted to evaluate the overall planning performance of the fisheries -
sector 1n Bangladesh. In this context, for increasing fish production fom different water badies,
creating employment opportunities and to increase export earnings, the government of Bangladesh
implemented several five-year plans (including an interim two-year plan) which have been critically
analyzed in this study.

Results reveal that overail plamning performance ~of the fisheries sector has been -
unsatisfactory largely due to contiguous overestimation of the planning targets and existence of ‘
serious financial, technological and institutional constraints. It is evident from the study that, inspite
of the huge potential for development of the fisheries sector, the budget allocations remained
extremely low and did not exceed even two percent of the total plan allocation and/or seven percent of
the agricultural allocation in subsequent plan periods. The development potential of the sector is
reflected in the remarkable growth of export eamings and stable share in total GDP contribution. The
average annual growth in export earning is estimated at 15.5 percent over the 24-year period (1972/73
- 1995/96). During this period, the share of fisheries remained within 2-3 percent of total GDP while
that of total agriculture declined consistently from 51 to 39 percent. On account of production, the
performance of marine fisheries was found to be quite satisfactory. The average annual growth rate of
marine fisheries is estimated at 5.9 percent for the 24-year period. On the other hand, the production
of infand fisheries was found to be highly fluctuating with an annual growth rate of only one percent.
Since, mland fisheries constitute three-fourth of the total fish production, this has resuited in an
overall low growth rate of total fish preduction of only 1.9 percent per year for the period of 1972/73
— 1995/94, : :

Tt is suggested that, targets are to be determined with proper understanding of the past plan
performances. Also, there is an urgent need to gear up the implemientation capability. The non-
governmental organizations (NGOs) can play a significant role in planning and implementation for
the development of culture-based fisheries, particularly the pond aquaculture. Successful cases of
pond aquaculture programs of leading NGOs, such as BRAC and Proshika, can provide valuable
insights m overcoming the institutional bottlenecks, As such, an integrated approach involving fishers,
NGOs and relevant govemiment agencies in planning and implementing fisheries development
program. is emphasized which would complement the goal of increasing fish production vis-a-vis |
improving the nutritional status of the growing population.

KEY WORDS: Fisheries planning, fish production growth, integrated planning approach.
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MAXIMS, A COMPUTER MODEL FOR ESTIMATING DAILY RATION IN
FISH: A TEST OF ITS STABILITY IN THE FACE OF ARTIFICIALLY
INDUCED VARIABILITY

Hartmut Richter, Ulfert Focken

Department of Animal Nutrition and Aquaculture

Institute for Animal Production in the Tropics and Subtropics
University of Hohenheim, 70593 Stuttgart, GERMANY

A central parameter in the study of fish nutrition is the estimate of daily ration. Calculations
based on laboratory data may not accurately reflect the situation in the field and to this end, the
Tnternational Centre for Living Aquatic Resource Management (ICLARM) developed a computer
mode! called MAXIMS which estimates daily ration from a series of stomach content data collected
in the wild. The model assumes clearly distinct feeding and non-feeding phases, a simple
exponential stormach evacuation rate and an ingestion rate that is cither linear or inversely dependent
on stomach fullnes. In practice, the authors have found considerable scatter in data points collected
in the field around the calculated curves. This study was therefore carried out to test the
mathematical performance of the software, irrespective of the model's biological suitability. -

30 data series were generated from a perfect fit to a MAXIMS curve calculated from field
data by using a normally distributed set of random numbers so that the 95% confidence limits of the
transformed data extended to 50%, 30% or 15% of the original set points (10 series each). MAXIMS

curves were caloulated for Table 1. Means and standard deviations of calculated parameters in comparison to

the transformed data sets,. ariginals

calculated estimates for all Para_.meter Original 50% deviation 30% deviation 15% deviation
d . Ingestion rate 0.239 0.228 4+ 0.015 0.242 & 0.030 0.224 £ 0.012

parameters compared With [Fuacuation rate | 0304 022950051 | 03040041 | 031220019

those of the original curve :  Feed Begin 5:06 5:04+20mins | 5:11%9 mins 5:07 & 4 mins

and the resuliing curves | el R e e 2 s

L aily Raticn 872x0. 23840. 297 £0.2
tested for deviation from a SSR - 0.396£0.092 | 0.095=0.029 | 0.02940012

random distribution.

On the whole, the MAXIMS software proved to be quite robust: at no percentage deviation
did the mean of the calculated parameters differ significantly from that of the original curve (Table
1). Nevertheless, the programme had problems coping with local minima in the nonlinear regression
process and for each data set, several combinations of starting estimates had to be applied and the
best fit selected and pursued. In spite of the fact that the calculated parameters were close to the
original, the resulting curves did not always represent a good random distribution; a Runs test
showed significant variance in four out of 30 data sets. Most of this departure from randomness
could be atiributed to bad fits in the evacuation
phase (Figure 1). Since this part of the regression
is subject tc less intrinsic variability, it is
recommended that improved versions of the
software should give more weight to the data for
this period. ‘

In the present study, only the model's
mathematical performance was studied without
regard to its suitability to a particular set of field
data. In practice, however, MAXIMS has been
applied successfully to a wide range of fish
species, providing reasonable estimates even
when the intrinsic variability is great or only few data points are available. Only in some cases may
the model not be fitted, usually because one of the assumptions is clearly not satisfied.

KEYWORDS: MAXIMS; Computer model; Fish nutrition; Daily Ration

—— Model Prediction
O Data Set

Stomach Content:

| N e B s s SN N N N O N Y N L B I
Thne in hours

Fig. 1. An example of a non-random MAXIMS
fit (30% deviation) - compare evacuation phase!
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CHLOROPHYLL A CONTENT VARIATION AND TREND ANALYSIS
ALONG THE UPPER GULF OF THAILANDY : 1990-1998

Sompop Rungsupa
Oceanographic and Pollution Menitoring Section, Sichang Marine Science Research Station,
Aquatic Resources Research Institute, Chulalongkorn University, Tha{land :

Chlorophyll a content { mg/cum ). along the Upper Gulf of Thailand : 1990-1998, was
studied. The studied site was covered the four main river mouth ( Maklong River, Tachin River,
Chaophraya River and Bangpakong River ), the east coast ( Siracha, Klam Island), the west coast (
Petchburi, Huahin ) and the center of the Upper Gulf of Thailand ( 2 areas ). Chlorophyll a : the
surface and bottom level: at Maklong River Mouth was in the range of 0.031-0.839 and 0.045-0.514
mg/cu.m, at Tachin River Mouth was 0.032-0.536 and 0.020-0.629 mg/ce.m , at Chaophraya River
Mouth was 0.018-1.260 and 0.014-0.818 mg/cu.m, at Bangpakong River Mouth was 0.045-1.638
and 0.059 - 1.114 mg/cu.m, at Siracha was 0.026-1.324 and 0.043-0.916 mg/cu.m, at Klam Island
was 0.000-0.659 and 0.012-0.278 mg/cu.m , at Huahin was 0.003-0.152 and 0.003-2.280 mg/cu.m, at
Petchburi was 0.001-0.540 and 0.001-0.743 mg/cu.m, at CTG1 ( the Center of The Upper Gulf of
Thailand : between Sichang Island and Petchburi ) was 0.002-0.422 and not detectable-0.885
mg/cu.m, at CTG2 (the Center of The Upper Gulf of Thailand : between Klam Island and Huahin )
was 0.002-0.162 and 0.004-0.148 mg/cu.m . Trend equation of Chlorophyil a along the Upper Gulf of
Thailand : separate surface and bottom level at Maklong River Mouth was
y=0.0092x20.2661x+2.067 ( 12=0.37 ) and y= 0.005x2-0.1643x+1.5037 ( 12 = 0.124 ), at Tachin
River Mouth was y=-0.0012x2+ 0.0215x +0,1843 ( 12=0.08 ) and y=-0.0021x2+0.043x+0.1587 ( 12 =
02014 ), at Chaophraya River Mouth was y=- 0.0035x2+0.0998x-0.1928 ( r2=0.2551 } and
y=0.0004x2+0.0026x+0,1667 ( r2=0.1273 ) , at Bangpakong River Mouth was y=-
0.0011x2+0.0137x+0.2823 ( +2 = 0.0405 ) and y= 0.0014x2+0.0205x+0.2651 ( r2 = 0.1497 ) , at
Siracha was y=-0.0024x2+0.0673%-0.0538 ( r2= 0.1435 ) and y= 0.0013x2+0.0352x+0.1057 ( r2=
0.0992 ) , at Klam Island was y=0.0005x2-0.0024x+0.1098 ( 12=0.0805 } and y=-
0.0006x2-+0.0132x+0.0365 ( 12=0.0904 ) , at Huahin was y=0.0016x-0.0589x+0.5735 ( r2=0.2058 )
and y = 0.0319x2-0.9642x+7.2788 { r2= 0.5604) , at Petchburi was y=0.0087x2-0.2489x+1,7924
(r2=0.6773 ) and y=0.0076x2-0.2221x+1.7135 ( r2=0.5129 ) , at CTG1 was y= 0.3469-0-1312x (
12=0.2268 ) and y=- 0.0019x2 40.0509x-0.125 ( 2 = 0.0715 ) at CTG2 was y=0.0006x2-
0.0263x-+0.3301 ( r2 0.1676 ) and y= - 0.0022x2+0.0697x-0.4836 ( 2=0.3102)

(r2=0.2273)
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ASSESSING A BOOTSTRAP METHOD FOR TESTING THE
MULTIMODALITY OF SIZE FREQUENCY DISTRIBUTIONS

LH. Selgado-Uarte, J. Martinez-Ramirez, E. Mayorga-Saucedo, J. L. Gomez-Ma
rquez and B, Pena-Mendoza
Laboratorio de Limnologia, Facultad de Estudios Superiores Zaragoza UN.A.M.
Av, Guelatac 66,Fjercito de Ote. Iztapalapa 09230, Mexico D.F. Mexico. Tel. (52-5) 623-0768: Fax (52-5) 773-0151
E-mail: 1saigado@semdor unam.mx
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The muitimodal nature of aIZE frequencv distributions is a common cccusrence in-fisheries analvsis. Considering that
§mu ltimodality is an indication of mixed distributions. it is exploited 10 estimate and assess every single component in
§the mixed distribution by using some parametric method. Each single eomponent could be a cohort and if this is the
ase the modes can give information on age and growsh of the species studied. It is well known that the successul
§component characterization with parametric procedures is dependent on the smoothness of the frequenw distribution:
and the inteliigent input of initial values. Alternative. more versatile length h frequency analvsis procedures are needed.
%In this study we used simiiated mixed distributions to assess the efficiency of the Silverman's test to investigate
inultimodality. This test uses kernel density estimators (smoothed histagrams) and a bootstrap of critical bandwidths
prouedure to estimate the statistical significance of' the number of modes in an uaivariate distribution, To assess
officiency, unimodal. bimodal and trimodal distributions of size 100 were simulfated and’ subjected -to .the
nultimodality test counti ng the number of number of successes and failures. in the number of modes identifi cation.”
Two p-value levels suggested in the literature were used (0.10 and 0.40). Surp[‘ISIHUiV the results show that the test '
beliaves in a different way for each p-value level, With p = 0'10 the test is moré efficient for unimodal and bimodal
distributions (Table 1): with p = 0.40 efficiency is [righer for trimodal distibutions {Table 2). - '

sy

i

| Table 1. Frequency of the significant number of modes suggested by the Silverman test. p-value =

0.10. Number of successes in bold

Number of Modes _ ! 2 ) 4 ) None .
! 22 3 0 0 0 0
2 0 235 0 0 0 b
3 0 3 10 [ 0 0

| Table 2. Frequency of the significant number of modes su

ggested by the Siiverman test. p-value =§-
0.40. Number-of successes in bold 4 B

Number of Modes -

! 2 3 oy 3 None
I 13 3 3 0 0 e
2 0 15 3 - ) 0
3 i | 19 3 R [

A good compromise was usmv as a-reference a value of p = 0.20 to determinate the significant Aumber of modes

Table 3). In spite of these encouraging initial results, more research on the subject is needed in order to a full.
ssessment of the efficiency of this bootstrap test. Nevertheless, these nonparametric methods probe to-be a potentlal
Etematwe valuable, and eh’c:ent tool for the analysas of mixed" SlZe dlstnbutxons o’r fish."

| Tabie 3. Frequency of tha significant aumber of modes su

, ggested 'by the Silverman test. p-value =|
-0.20. Number of successes in bold ‘ : R E

Number of Modes L 2 3 4 I  None
| ‘ 18 i 0 - 0 0 0
2 0 24 0 1 0 0
3 3 2 19 ! VI 0

,EYWORDS: Length frequency analysis; Kernel density estimation; BﬁdthUaP",‘, Age and GrQﬁ'th
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EFFECTS OF PROTEIN AND LIPTD IN SEMI-ARTIFICIAL DIET ON
GROWTH OF SPOTTED BABYLON, Babylonia areolata

Khanittha Sang-ngam’, Voranop Viyakarn', Somkiat PiyEﬂ’.ira’tit'L\?()ral{uli’2 and Nilnaj Chaitanawisati®

Department of Marine Science, Chulalongkorn University, Bangkok 10330, Thailand
Aquatic Resources Research Institute, Chulalengkom university, Bangkok 10330,
Thailand

Study on the possibility of using semi-artificial diet as an alternative to fresh diet for feeding 2
month old spotted babylon, Babylonia areolata was conducted. The experimental diets comprising of
2 levels of protein (25 and 40%}) ard 2 levels of lipid (5 and 10%) in a 2x2 factonal design were used
to evaluate effects of protein and lipid level on growth and survival of B. greolata. Control diet
(carangid fillet) was also included in the study for comparing the results with the semi-artificial diet.

' There was no interaction between protein and lipid levels on growth and survival of B.
areolota. For protewn, the higher protein level spofted babylon teok, the higher relative growth rate was
performed. Five and 10% lipid in diets did not affect growth of babylon fed artificial diets. Comparing
to control diet (fish flesh) and artificial diet, the control diet only promoted width growth rate of the
babylon sigmificantly (p<0.05). There was no sffect of diets on relative weight growth rate, survival
and cendition index of babylon.

KEYWORDS: Artificial diet, Babylonia areolata, protein, lipid, growth
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EVALUATION OF SOME FEEDS FOR TILAPIA CULTURE
IN LAGUNA DE BAY, PHILIPPINES

Corazon B. Santiagol, Ulfert Focken2 and Klaus Becker2
1 SEAFDEC Aquaculture Deparment, Binangonan Freshwater Station, Binangonan, 1940 Rizal, Philippines
2 Hohenheim University, Institute for Animat Production in the Tropies and Subtropies, D-75093 Stuttgart, Germany

A study was conducted to determine the metabolizability of feeds and their contribution to the
eutrophication of the environment as well as fish growth. Two commercial feeds used by fish farmers in
Laguna de¢ Bay and a control diet were fed to Nile tilapia in 15 respiration boxes in which oxygen -
consumption of the fish were measured simultaneous with the feeding experiments.

Composition of the feeds (moisture-free basis) for the Nile tilapia

Gross Energy Crude Protein Crude Fat Ash Crude fiber
(k¥/g) (%) (%) %) (%)
Teed 1 18.929 36.1 3.9 92 4.0
Feed 2 18.374 33.8 3.8 16.6 53
Control 16.165 36.8 8.9 11.2 1.5

In Experiment I, the commercial feeds (Feed 1 and Feed 2) were given to Nile tilapia juveniles
(ave. weight = 22.8 g) at 2.5 and 5% of the fish biomass daily for 4 wecks. The control diet was fed at
n 59, of the fish biomass. In order to make the amounts of feed per feeding time relatively constant
among treatments, fish on 2.5% feeding rate were initially fed 4 times a day while those on 5% were fed
8 times a day. The feeding frequency was changed to 3 and 6 times a day, respectively, on the second
week. At each feeding rate, fisb on Feed 1 consistently grew faster than fish on Feed 2. At the lower
feeding rate , fish fed the control diet had significantly higher growth than fish given Feed 1 or Feed 2.
Between the 2.5 and 5% feeding rates, the latter produced higher growth rates in the tilapia. However,
foed conversion ratio (FCR) and protein efficiency ratio (PER) were slightly better at the lower feeding
rate. Overall, the control diet had the best quality among the feeds as shown by the efficient FCR and the
significantly high PER and energy, protein and ash retention in tilapia.

In Experiment I1, fish (ave. weight = 33.1 g) were fed to satiation in 3 out of 6 feedings per day
for 6 weeks using the same respiration setup and test diets as in the previous experiment. Body weight
over a 6-week period remained similar among treatments, although that of fish on the control diet
consistently was the highest. The contro] fish also had the significantly lowest (best) mean FCR and the
highest PER; there were no significant differences between fish given Feed 1 and Feed 2. When
backealculated as percentage of the body weight, feeding rate decreased from about
5_6% to 2-3% as the fish size increased and was lowest in fish fed the control diet.

An energy budget for the tilapia showing proportions for metabolized and retained energy as
well as the excreted portion of the diet was constructed from data on oxygen consumption, body
composition, and feed consumption of the fish. The mitrogen and phosphorus released to the
environment was estimated from the amounts consumed and retained in the fish carcass.

KEYWORDS: Fish growth; Nutrient retention; Oxygen consumption
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HABITAT TYPES OF Scylla spp. IN SEGARA ANAKAN LAGOON,
CENTRAL JAVA, INDONESIA

La Sara
Department of Fisheries, Faculty of Agriculture, Haluoleo-University
Kendari, 93121, Southeast Sulawesi, Indonesia

Institute of Aqguaculture, College of Fisheries
University of the Philippines in the Visayas
5023 Miagao, Iloilo, Philippines

Segara Anakan Lagoon in Central Java has been continuously experiencing
hydromorphographic alteration because of tidal fluctuation, sedimentation and riverflow from its
surrounding tributaries. This condition is an ideal habitat for the different species of Scylla spp. The
objective of this study was to determine the different habitat of Scylla spp. in Segara Anakan Lagoon
for improved fishery management and conservation. _

The abundance of Scylla spp. during spring and ebb tides was determined by swept area
method using a net (4 cm mesh size, 1.5 m height and 125 m length). At the same time, water and
substrate parameters were measured and collected. Habitat types were clustered by average linkage
hierarchical cluster method. Habitat types variance was analyzed by principal component analysis;
whilst abundance distribution was analyzed by ratio of sample variance and average number of Sey/la
Spp. .

Segara Anakan Lagoon was comprised of three habitat types: true, transition and optional
habitats, True and transition habitats were in NPE zone (all subzones) and in SPW zone (B and C
subzones), respectively. Optional habitat was in NPW, SPW, and SPW (subzone A). Scylla spp. had
uniform and clumped distribution in true and transition habitats, respectively, at both spring and ebb
tide. Whilst in optional babitat Scylla spp. had clumped distribution at spring tide and uniform
distribution at ebb tide. In true habitat, the water depth, temperature, pH, conductivity and suspended
solid significantly influenced the Seylla spp. distribution at spring and ebb tide. Also, macro-
zoobenthos and litter significantly influenced the distribution at spring and ebb tide, respectively. In
transition habitat, the water depth, pH, salinity, conductivity, substrate salinity, and litter significantly
influenced distribution at spring tide. In optional habitat, only the water depth significantly
influenced distribution at spring tide and ebb tide; while it was the litter at spring tide. The data
generated from this study could be used for the improved management of the Scylla spp. in Segara
Anakan Lagoon.

KEYWORDS : Scylla, habitat types, distribution
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- GROWTH AND SEXUAL MATURITY MODEL OF Clarias batrachus FROM
THE BRAHMAPUTRA RIVER SYSTEM ASCERTAINED
FROM MINIMUM LENGTH AND WEIGHT

Nripendra Nath Sarma.

Post Graduate Department of Zoology,
Fish and Fishery Biology Laboratory
Bajali College, Pathsala-781325
Assam, INDIA,

The minimum length and weight size observed from different spawn batches of Clarias
batrachus starting from the fry stage onwards, in April, May, June and late July showed the nature of
the growth of the species in wild condition under the climatic conditions of Assam, Indian. The April
batch spawn with 2.7 cm average mean length attained the length of 11.5 cm in the next April. This is
the lengthwise growth of the species within its first year age. The corresponding weight of the April
batch spawn showed 12.0 g, which is the weight developed within the first year of its age. The length
and weight of in the subsequent year showed 18.0 — 19.0 cm and 80.0 g respectively. It has been
observed that the fish attains sexual maturity and breeds only in the 2nd year. The growth observed
from the length and weight of different batches of spawn (i.e. April - July) has been ascertained by a
growth-clock model indicating the attainment of size which will depict the reproductive potentialities
of the particular batch of spawn in the natural habitat.

The spawn of specific months were collected from the swamps of the Brahmaputra river
system. Their growth in each subsequent month was monitored. . A two year circular growth model
showing its length-weight attainment has been drawn. This model shows that the fish attain sexual
maturity in the second year of its life span.

KEYWORDS : Clarias batrachus, Growth model, Sexual maturity.
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IMPACTS OF HYDROPOWER DEVELOPMENT ON AQUATIC LIFE AND
FISHERIES, CASE OF NAM NGUM

Reel SCHOUTEN

Seatec International

Bangkok
<schouten@mozart.inet.co.th>

The Nam Ngum 1 dam, built in 1971, is the first hydropower dam constructed in Lao PDR.
The dam created a reservoir with a total water surface area of 450 kmZ2 at full supply level. The
current annual gross power revenues of the Nam Ngum dam are estimated at approximately 36
million US §. The estimated minimum value of annual reservoir fishing yield is .8 miilion US §,
including trade of fresh and processed fish and consumbption of fish by the population arcund the
reservoir. More than 40 different fish species are recorded from the reservoir, although only 12
species are largely determining the recorded fishing yield. The annual minimum fishing yieid is
estimated at 32.6 kg per hectare at full supply level of the reservoir.

The Nam Ngum reservoir is stratified, a surface water layer (epilimnion) with high water
temperature is separated from a bottom water layer (hypolimnion) with low temperature. Lacking
aeration in the bottom water layer, oxygen consumption by decomposing organic material creates
low DO concentratjons in the hypolimnion. Due to reservoir stratification, other water quality
parameters than temperature and DO also change according to water depth. In the bottom iayer,
values of hardness, conductivity, alkalinity, turbidity, ammonia, and iron are higher than in the
surface water layer. Values of pH are decreasing with water depth, due to differences in photo
synthetic activity.

The DO levels of water released from the reservoir are unfavorable for aquatic life during
tong periods of the year, especially during the wet season. Around the months of January each year,
the reservoir is turning over and maximum DO levels above the critical § mg/] level are observed in
the Nam Ngum river below the dam. BEach year during the months of August and September when
the reservoir operation level is at its peak, the smell of “rotten eggs” has been reported at the damsite.
In anaerobic conditions of the reservoir, hydrogen sulfide and the associated smell of rotten eges has
also reported in the seventies, the time that water quality conditions of the reservoir have been critical
due to inadequate removal of vegetation before impoundment. Water quality conditions in the Nam
Ngum river below the dam are depending on the reservoir operation level. If the reservoir level is
rising during the rainy season, the elevation level of the hypolimnion is also rising. if the elevation
of the hypolimnion is rising above the elevation of the water intake to the powerhouse, water quality
conditions in the Nam Ngum river below the dam become unfavorable for aquatic life.

Upstream of the Nam Ngum I reservoir another § hydropower developments are planned in
the Nam Ngum watershed. All 6 hydropower projects will create reservoirs which are expected to be
permanently stratified, possibly affecting the existing fish diversity and fisheries activities in the
Nam Ngum [ reservoir.  For the sustainable development of the Nam Ngum watershed it is
becoming urgent that hydropower development EIAs and EIAs of any water resource development
are addressing downstream fish diversity and fisheries issues in a regional context, Feasibility and
design studies of hydropower projects need to consider variable-level reservoir intakes that allow
water to be taken continuously from the reservoir surface water layer. Hydrological and water
quality monitoring and modeling, fish surveys and fisheries monitoring should form a necessary
baseline for hydropower development and will result in formulation of mitigation measures and
appropriate watershed management planning. Design and operation criteria for fishways need to be

formulated to include all feasibility studies of dams and weirs in the Mekong Basin to save priceless
aquatic diversity.
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PARASITES OF THREADFIN Eleutheronema tetradactylum (SHAW) IN
"MALAYSIA

Leong Tak Seng and Wong Sge Yong
Scheol of Biological Sciences
Universiti Sains Malaysia

11800 Penang, MALAYSIA

The threadfin, Eleutheronema tetradactylum (Shaw) is a high value marine food fish in
" Malaysia and has great potential for Mariculture. This report provides baseline data on the parasite
fauna in naturally infected wild population. Sixteen species of parasites belonging to Monogenea(1),
Digenea(7), Nematoda(4), Acanthocephala(l) and Copepoda(3) were recovered from 137 fish
examined. The most abundence parasites are the diplectanid monogenean, Diplectanum polynemus
with prevalence and mean intensity of 49.6% and 44.8 per infected fish respectively, and the
acanthocephalan, Neoechnorhynchus sp.(50%; 8.7n.

The prevalence did not vary much within the five size e —groups, consistently high ranging
between 78.8% in the smallest size (10-20 cm ) to 100% in the largest size (>50 cm), with an overall
prevalence of 85.4%. The lowest mean intensity per infected fish was 28.4 in the 20-30 cm size group
and the highest of 45.4 per infected fish in 40-50 cm size group, with overall mean intensity of 35.3
per infected fish. The diplectanid monogenean D. polynemus was found infecting fish of all sizes.
With particularly high mean intensity of 64.9 per infected fish in the smallest size-group. This
monogenean is potentially a pathogen to the threadfin if it is culture in net-cages.
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THE ECONOMICS OF FINGERLING PRODUCTION OF GENETICAY I,V
MALE TILAPIA (GMT) IN THE PHILIPPINES

Ruben C. Sevilleja', Noel C. Paderes', Zaldy P. Bartolome', Amel M. Ariel® and Graham C. Mair?
'Freshwater Aquaculture Center

Central Luzon State University

Nueva Ecija, Philippines 3120
School of Biological Sciences

University of Wales Swansea

Singleton Park, Swansea SAZ 8PP

Wales, UK

On station and on-farm data were analyzed to assess the financial profitability and production
efficiency of pond-based and hapa-based hatchery systems for the production of genetically nule tilapia
(GMT) fingerlings. Brief description of the production processes involved are also presented,

Analysis indicates that hatchery operation for the production of GMT fingerlings is » profitalile
enterprise. Relative profitability ‘of GMT production depends on the premium for the price of the GIAT
fingerlings. This premium depends on the perception of expected performance of the fish, a pertention
that is still evolving within the industry, Models for different profit scenarios for GMT znd normal
mixed-sex tilapia (MST) are presented.

Between the two systems, hapa-based hatchery requires higher initial bapital aivestment.
However, it is more profitable and efficient owing to its higher productivity.
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" EFFECT OF SIZE GRADING ON SUBSEQUENT GROWTH OF SHRIMP

Raghunath B. Shivappa and C. Kwei Lin,
Agquaculture and Aquatic Resources Management,
Asian Institute of Technology, P. O. Box 4,
Klong Luang 12120, THATLAND.

An experiment was conducted to investigate the effect of size grading on the subsequent growth of
shrimp (Penaeus monodon). Shrimp post larvae were nursed for thirty days and were sorted into three
size grades before starting the experiment. Shrimp of three size grades, designated as small, medium
and large were stocked separately at a density of 60PL/m” in nylon cages which were suspended in a
concrete tank The shrimp juveniles were cultured for seven weeks during which shrimp were fed with
commercial diet. All three-size grades were reared in triplicate. Control treatment was stocked with
three mixed size populations at the same stocking density with equal number of shrimps from each
size grade. Each size grade in the mixed populations (control) was recognized by their weight during
sampling. Sampling was done weekly and the individual length and weight of the whole population
was recorded. It was found that there was a significantly higher growth (P<0.05) in sorted small
shrimp than unsorted small shrimp indicating a clear advantage of size grading. There was no
significant difference (P>0.05) between sorted and the unsorted médium shrimp while the unsorted
large shrimp grew significantly bigger (P<0.05) than the sorted large shrimps. Sorted small shrimp
recorded the highest specific growth rate, The datly weight gain decreased in the sorted large shrimp
towards the end of experiment. Size variation was less in the unsorted treatments than the sorted
treatments. Survival was well over 80% in all the treatments.

KEWORDS: Shrimp; Size grading
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THE OCCURRENCE OF CYANOBACTERIA IN MAHAWELI RESKRVOIRS
IN SRI LANKA

E.LL. Silva

Institute of Fundamental Studies
Hantana Road

Kandy

Sri Lanka

About forty species of cyanobacteria belonging to twenty-six genera have been reported so far
from Sri1 Lanka’s reservoirs. Of these, except for Microcystis aeruginosa, the other species are either
rare or occur only in small numbers. Although blooms of Microcystis aer uginosa were common, the
scuin of Anabaena aphamzomcnordev was scallered in Parakrama Samudra in 1994, The composition
of the phytoplankton in twenty-one surface water bodies in the Mahaweli river basin were examined
during February/March, 1994 to determine whether the cyanobactcrla exlibit a pflrtlcular pattern of
distribution and abundance, Of the cyanobacteria found in the Mahaweli reservoirs, the genus
Anabaena occurred in two rescrvoirs. It was dominant in the Ambewela reservoir (70%) while there
was only -1 % 1 the Kande-Ela reservoir. The relative abundance of the genus Microcystis ranged
from 46% to 2% but was found in twenty water bodies. The' genus Pséudanabaena was found in four
reservoirs with percentage abundance ranging from 46% to 4%. Coelospharium sp. was found in three
water bodies but its percentage abundance varied from §3% to 1%. The genus Plankiolynghia was
found in one water body with a relative abundance of {%. In addition, several other genera of
cyanobacterta  reported by others were found in a few numbers. Of the five major genera of
cyanobacteria, Microcystis had the highest distribution (4.742) and dominance index (0.227). The
lowest distribution index (0.048) and thc dominance index (0.0004} were computed for Lyngbia
(Table I).

Table 1. Distribution index (DI) and deminance index (D2) of phytoplankion genera
computed using percentage ranks,

% Ranlk 1 2 3 "4 5 Bl D2
Cosmaritm 08 02 00 0f a3 2.667 1.006
Melosira 064 03 03 04 04 4,762  0.907
Pediastrum 02 03 02 04 05 3.809  0.363
Anabaena 0l 00 00 0l 00 0190  0.009
Staurastrion 01 04 04 0l ¢l 2619 0125
Closterium 0l 00 ol 0l 02 1143 0.109
Microcystis o1 04 11 03 a1 4762 0227
Pseudanabaena 0L 02 00 00 0f - 0.57F 0.027
Golankinia 00 00 00 02 00 0.095  0.003
Coelosphaerinm 00 0l 00 01 0l 0.428 0.010
Ankistrodesnius 00 00 00 02 00 0.095  0.003
Dictyosphaerium 00 00 00 00 02 0.095 0002
Lyngbia 00 00 00 .00 0] 0.048  0.001
Synedra 00 .00 00 00 02 0.095  0.002

Peridintum gL 00 00 00 00 0.048  0.002

KEYWORDS : Cynobacteria; Reservoir; Tropical Li muology
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MITOCHONDRIAL DNA LENGTH VARIATION AND HETEROPLASMY IN
CHINESE STURGEON (Acipenser sinensis)

Zhang Si-Ming"* Deng Huai' Wang Deng-Qiang' and Wu Qing-Jiang® ‘
' Yangtze River Fisheries Research Institute Chinese Acadenty of Fishery Sciences, Shashi-434000, Hubei
2 Institute of Hydriobiology Chinese Academy of Sciences, Wuhan-430072, Hubei ‘

The D-loop of mitochondrial DNA from Chinese sturgeon (Acipenser
sinensis) was amplified using PCR. The length variation among
individuals and length variation within individual (heteroplasmy) were
detected. Out of 47 individuals 27 (67. 4%) individuals were heteroplasmy
whereas 42. 6%% were homoplasmic. The length variation was found among
homoplasmic individuals. The interindivadual and intraindividual length -
variation were caused by tandem repeat which located near the tRNAPY
comfirmed by DNA sequence analysis. In homoplasmic individual four
different size classes (number of tandem repeats) eg. Z,3,4 or 5 repeats
were noted. The frequencies of size classes from the highest to the lowest
were 3—2—4—5. In heteroplasmy two molecular size classes coexisted
in an individual (77.78%) was most common. The second frequency (18. 52%)
noted was three size classes coexisted and the lowest frequency (3. 70%)
was four size classes together in an individual. No five different size
classes coexisted in an individual was found. Through densitometry of
DNA bands estimates of the frequencies of mtDNA size classes were
determined for the sample of individuals, the frequency distribution of
repeats from the highest to- the lowest was similar to as
homoplasmy (3—2—4-25—1), The diversity within each heteroplasmic
individual was carried out and genetic diversity at hierarchical level
was analyzed. 65.3% genetic diversity came from among individuals in
population and 34. 7% genetic diversity came from within individual. The
length variation within individual (heteroplasmy) is the other genetic
diversity resources for Chinese sturgeon.

EEY WORDS Acipenser sinensis, mtDNA, heteroplasmy, length
variation tandem repeat, genetic diversity



462

SYSTEMATIC RELATIONSHIPS AMONG SEVEN SPECIES OF
ACIPENSERIFORMES INFERRED FROM RANDOM AMPLIFIED
POLYMORPHIC DNA

Zhang Si-Ming™ Deng Huai® Wang Deng-Qiang' and Wu Qing-Jiang® ' . .
I Yangtze River Fisheries Research Institute Chinese Academy of Fishery Sciences, Shashi-434000, Hubei, China
? Institute of Hydriobiology Chinese Academy of Sciences, Wuhan-430072, Hubei, China

To address systematic relationships among  seven species of
Acipenseriformes, random amplified polymorphic DNA (RAPD) was applied.
The sturgeons and  paddlefishes studied  included Chinese
sturgeon (Acipenser sinensis), Yangtze sturgeon (4 dabryanus), Amur
sturgeon (4. schrenckii), Jtaly sturgeon{4. naccarii), shortnose
. sturgeon (4. breviostrum), Chinese paddlefish(Psephurus gladius) and
American paddlefish (Polyodon bpdtbujd) Total 10°mer primers used for
RAPD-PCR produced 127 informative locus in each species, with range from.
4 to 14 locus for single primer. The genetic distance and similarity
between individuals and species were worked out. According to genetic
distance molecular phylogeny tree was constructed based on UPGMA cluster
analysis, The moleculal'phylogeny'tree was divided into two branches, and .
one branch contained Chinese paddlefish and American paddlefish whereas
the other branch included five spe-cies from Acipenser. Among five
acipenser  species three Chinese species of sturgeon viz. Chinese
sturgeon, Yangtze sturgeon and Amur sturgeon clustered together, and
Italy sturgeon and shortnose sturgeon belonged to the other group. Among
three Chinese Acipenser species, they were divided into two groups as well.
Two species Chinese sturgeon and Yangtze sturgeon that mainly inhabited
in Yangtze River system separated from Amur sturgeon which belong to Amur
River system Systematic relationships among seven species of sturgeons
and paddlefishes from molecular phylogeny tree consistented with
taxonomic statue geographic distribution and morphological characters.

KEY - WORDS RAPD, Acipenserformes, sturgeon, paddlefish, systematic
relationship, molecular phylogeny
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CHARACTERISATION OF Aeromonas hydr&’phila EXTRACELLULAR
PRODUCTS WITH REFERENCE TO TOXICITY, VIRULENCE, PROTEIN
PROFILES AND ANTIGENICITY

ll‘r_m.pianec Sirirat ljasada Intuseth, llitkasem Changphong, 2Kim Thompson, |Supranes Chinabut and
2Alexandra Adams

1 Aquatic Animal Health Research Institute, Bangkok, Thailand
2Institute of Aquaculture, University of Stirling, Stirling, FK9 4LA

A eomparison of extracellular products (ECP) from a variety of virulent strains of Aeromonas
hydrophila, with LD50 values of 2.3 x105, 2.8 x105, 1.4 x108 and 3.5 x108 CFU/ml, was
conducted using SDS-polyacrylamide gel electrophoresis and silver staining. Differences in the
protein patierns between strains were observed.. The ECP from bacteria with LD50 values
around 103 CFU/ml contained higher molecular weight protein bands (88 and 52 kDa)
compared with the ECP of bacteria with LD50 values around 108 CFU/ml (31 kDa), although
the total amount of ECP protein obtained for each strain was very similar ( 0.14 - 0.15 mg/ml).
Toxicity levels were determined for the different ECP preparations, by intraperitoneal injection
of fingerling hybrid catfish (Clarias gariepinus x Clarias macrocephalus) with 0.2 mg/ml ECP.
The ECP preparations produced 100% mortality in all fish, with mortalities within 18 hr when
fish were injected with ECP from high virulence strains and 96 hr from low virulence strains.
The ECP from a high virulence strain was partially purified by chromagraphy and used to
immunise rabbits and catfish. Antibody titres of 1/1024 and 1/32768 were obtained, by indirect
immunosorbent assay, for the catfish and rabbit sera, repectively. Western blot analysis
revealed that the predominant antigen was a 52 kDa protein.
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PURIFICATION AND CHARACTERIZATION OF CRUSTACEAN
HYPERGLYCEMIC HORMONE OF THE GIANT FRESHWATER PRAWN
MACROBRACHIUM ROSENBERGII

Paisarn Sithigorngul Amorn Petsom

Sompong Jaideechoey Nanthika Panchan

Weerawan Sithigorngul Tirayut Vilaivan

Department of Biology Institution of Biotechnology and
Faculty of Science Genetic Engineering
Srinakharinwirote University Chulalongkorn University
Bangkok 10110, Thailand Bangkok 10330, Thailand

Isolation of the crustacean hyperglycemic hormone (CHH) from the eyestalk of the giant
freshwater prawn Macrobrachium rosenbergii was performed using 5,000 ground eyestalks extracted
in methanol-acetic acid-water (90:1:9). After the extract was partially purified using CI8 cartridges,
it was further purified by 8 steps of RP-HPLC using 4 kinds of columns: C18, C8, cyano and phenyl,
and 3 solvent systems: acetonitrile (ACN)/triflucroacetic acid, ACN/heptafluoroacetic actd and
ACN/tricthylammonium acetate. The bioassay of CHH during purification was done by injection of
eluate fractions into eyestalk-ablated prawns and determination of the ability of the fractions to
clevate glucose in the haemolymph. A complete amino acid sequence analysis was performed on one
1isoform of CHH (Mar-CHH-1), consisting of 71 residues. The sequence of Mar-CHH-1 shows
considerable similarity (45-68%) to CHHs reported in other crustaceans. However, most CHHs from
other crustaceans consist of 72 residues with Threonine or Methionine on the position 71.

Therefore, heptapeptide (YANAVQV-NH, = T-) and octapeptide (YANAVQTV-NH, = T+),
the putative C-terminus of the CHH, were synthesized and conjugated to bovine serum albumin, then
used for immunization into swiss mice. The quality of the antisera against both peptides was
determined by indirect immunoperoxidase ELISA. The best response antiserum against each peptide
was used to detect the presence of the natural CHH in the eyestalk extract after separated by one
step RP-HPLC with Dot-ELISA. The immunoreactive substances were found in fraction 30 with
anti T- antiserum and in fraction 38 with anti T+ antiserum. However, the CHH bioactivity was found
in only fraction 37-39. Immunocytochemical localization using the anti T- antiserum did not show any
specific staining, but the anti T+ antiserum revealed staining on a group of 16-40 neurons in X-organ
and their processes leading to the sinus gland. These evidences show strong indication that the anti T-+
antiserum can bind to the natural CHH and this isofrom of the CHH in M. rosenbergii consists of 72
residues and Threonine is likely to be present at position 71 (Figure 1),

10 - 20 30 40
Mar-CHH-1 AILDQ SCKGI FDREL FKKLD RVCDD CYNLY RKPYV AIDCR

50 60 70
RGCYQ NLVFR QCIQD LQLMD DLDEY ANAVQ TV-NH,

Figure 1. The amino acid sequence of Mar-CHH-1, Threonine (underlined) is predicted to be
present at position 71,



465

INFLUENCE OF NUTRIENT SOURCE ON SPECIFIC DYNAMIC ACTION
OF THE ¥ISH PEARL SPOT Eroplus suratensis (BLOCH)

Beena Somanath, S. Mary Ahila, A. Palavesam and 8. lazarus
Institute for Coastal Area studies

Manonmniam Sundaranar University

Scott Christian College Campus

Nagereoil 629003, South India

The maximum rate of Fig. Postfeeding metabolic rate of E. suratensis fed with
oxygen consumption and the Experimental diets (D1 to D4) '
length of the time the rate of
oxygen uptake remain -elevated
above the pre- feeding level were

measured in the pearl spot Etroplus 09
suratensis fed isonitrous test diets o 08
(D1 to D4) with varying nutient % 0.7
source. Irrespective of the diets, &

i o £ 08
the metabolic rate was increased ~
immediately after feeding and E 0.3
reached the maximum with in 3 to o 04
4 hrs. The source of nutrient in the s 03
diets significantly altered the S 02
magnitude of Specific Dynamic = 41
Action (SDA) and it was 0 B .

maximum (91.76 and 129.56) for

those fed with diets DI and D3 ¢ 2 4 s
against the (46.47 and 50.51%) for Feoding Time (hre) .

those received diets D1 and D4,

respectively.

Table : Oxygen consumption and magnitude of SDA of E. suratensis fed on experimental diets.
Each value is the average of three observations.

“Metabolic Rate Magnitude of SDA

Diets Jig/Day
Pre Feeding Post Feeding® Jighr %
D1 4.80 7.03 ) 2.23 46.47
02 3.79 7.27 3.47 91.76
D3 3.166 . 7.27 4.10 129.56
D4 8.170 12.288 3.77 50.30

* Mean of six hours post feeding metabolic rate

KEYWORDS : Specific Dynamic Action, Nutrient Source
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IMPACT OF OXYTETRACYCLINE ON Rana tigerina

Temdoung Somsiri', Supranee Chinabut', Kantimanee Phanwichien?, Suriyan Soontornwit' and Naparat Prapaiwong!
'Aquatic Animal Health Research Institute, Department of Fisheries, Paholyothin Rd, Chatuchzk '

Bangkok 10900, THAILAND

*Zoology Depariment, Kasetsart University, Bangkok 10900, THAILAND

Oxytetracycline (OTC) is a popular antimicrobial agent for prevention and treatment of
bacterial diseases of culture frog (Rana tigering) in Thailand. Doses used are similar to those
recommended for fish. Tadpoles at the age of 5, 15 and 25 days were fed with 1, 3, 5 pram
OTC/kilogram of feed or bathed with OTC at a concentration of 10, 20 or 30 ppm for 5 days.
Residues of the drug were eliminated from 5 and 15 day old tadpoles 3 days post treatment, but 25
day old tadpoles needed 4 days to eliminate OTC.

Frogs weighing 120 g were treated once with OTC by natural or forced feeding at doses of 1,
3 or 5 g/kg of feed or they were injected.with OTC at 10 or 50 mg/kg body weight. OCT was detected
in the serum and various intemal organs. Elimination of OTC in the tissue of frogs treated by injection
was longer than that of frogs fed OTC.,

Histological studies revealed that tadpoles and frogs treated with OTC showed microvesicular
fatty change and necrosis in the liver and kidneys. Mucosa of the intestinal tract in the injected group
exhibited focal hyaline degeneration. These results indicate that long term OTC treatment has an
effect on the histology of tadpoles and frogs.

KEYWORDS : Oxytetracycline, Rana tigerina
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AN EXPERIMENTAL FISHING TO DETERMINE SIZE SELECTIVITY OF
GILLNET ON FRIGATE TUNA (A uxis thazard)

M. Fedi A. Sondita and Damel R. Monintja
Lab. Of Fishing Technotogy, Facutty of Fisheries and Marine Science - Bogor Agricultural University
‘Kampus IPB Daxmaga, Bogor 16680, INDONESIA

Ob]ecln es ol" this slud\ are: (a) lo descnbe lcnglh and weighl compositions offngate tuna
(Auxis thazard) mus__,hl by an expcmncnl*r] gillnet with mesh-size larger than ‘3.5 inch, (b) to
investigate the effcct of mesh size on catch of [rigate luna, and (e) to determine size seleelivity curve
*of the gillnel, The cxperimental gillnet consisted ol 15 picces ol nets of 5 mesh swyes ie, 4.0, 453,
5.0, 5.5 and 6.0 inch (@ 3 picces. A scries of experimental fishing was earried in Indian Ocean, off
Pelabulanratu Bay, West Java, using 50 GT) R/V Stella Maris November-December 1997
Frigale luna dominated the lolal calch, both in number and weight. Iis size ranged from 230
mm to 430 mm FL (forklength) and its weight ranged from 100 gram lo 1.900 gram. Fish individuals
of 290 mm - 320 mm FL dowinated, the catch and most of them were caught entangled. The ratio
of maximum body-girth/mesh- perimcter of the fish caught other than entangled, i.e. Snagged gilled
and wedged, langcd from 0.9 - 1.3. Based on lhe length al [irsl maturily, ie, 350 am FL (Collete
and Nauven, 1983). niost of the calch ol [rigate tuna was immalure,
Analysis of variance failed Lo show the ellect of mesh-size on both total number and total
“weight of Auxis thazard caught by the gillnet. The non-significant result was likely due lo the way
of the fish caught, i.c. entangled. Dominance ol entangled specimens was probably due to the hanging
ratio applied and high Mexibility of webs because of lhe absence of sinker line, In contrast, the-
maximum bodyv-girth and average Torklenglh of fish individuals gilled, snagged and wedged show.a -
strong indication of the ellect of mesh-size.

Flgure . Forklenglh composition of frigate tuna and seleclivity curves for expef’frr_lental gillnels

A. Mesl-size 4.5 inch B. Mesh-size 5.5 inch
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Dovelopment of size scleclivity curves of the experimental g g,lllnet on Auxis thazard were based
on length data of fish mdlwdmls gilled, snagged and wedged, with curve standard devintion = 54.19
and selection factor = 3.72, Considering its length at first malurity, gillnet with 4.5 inch mesh-size
or larger sufliciently allows the fish lo cnter ils mature stage (Figure 1A). Gillnets with 5.5 inch
mesh-size or larger used by local fishermen to cateh skipjack tuna (Katsuwonus pelamis) and vellowlfin
tuna (Thunnits albacares) seem lo have lcss lmp'lcl on the immature portion of frigate tuna (Awxis
thazard) population (Figurc 1B). :

KEYWORDS: Gillnel; Size selectivily: Auxis thazard,
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STUDIES ON MOLECULAR PHYLOGENY IN SIX SPECIES OF
GENUS Penaeus AND POPULATION GENETICS OF Penaeus japonicus BY
| RAPD MARKERS

Linsheng Song, Jianbai Xiang, Linghua Zhou, Chenxi Li and Ruiyu Lin
Instituté of Oceanology, Chinese Academy of Sciences
Qingdao, 266071 P.R. China

Randomly amplified polymorphic DNA (RAPD) technique was applied to assess the genetic
variations among six species in the genus Pernaeus. Penaeus chinensis, Penaeus japonicus, Penaeus
monodon, Penaeus penicillatus, Penaeus merguiensis, Penaeus vannamei, and population genetics of
P. japonicus. _

Amplifications with 20 primers under predetermined optimal reaction conditions gave 364
reproducible fragments ranging from 230 to 2800bp. The amplified products were scored as present
{1} or absent {0) for each DNA sample and an index of genetic similarity (F) was calculated. The
value of (1-F) was used to evaluate genetic distances between species and constructed a phylogenetic
tree. The relationship indicated by the UPGMA and NI method of cluster analysis on the values of -
the genetic distance is in good overall agreement with ¢lassical taxonomy. The species with similar
morphological characters share a higher similarity on genomic DNA. Otherwise, the similarity is
lower, 157 and 153 fragments were generated after amplified with 20 primers in natural population
and hatchery stock respectively, the polymorphic fragments fragments were 85 and 58, and the mean
proportions of polymorphic amplified fragments of natural population and hatchery, stock were
54.14% and 37.91% respectively. The value of average heterozygosity of natural population and
hatchery stock was 0.2517 and 0.1343 respectively. The higher value average heterozygosity of
natural population indicated that the natural resource of Penaeus joporicus in China was in good
condition with higher geneitc variability, and effective measures should be carried out to maintain the
good status. The lower heterozygosity in hatehery stock suggested that the approaches such as
Marker assistant Select should be induced into the shrimp breeding programs.

KEYWORDS: Genus Penaeus, Molecular phylogeny, Population genetics, RAPD
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TECHNOLOGICAL ASSESSMENT OF FEED USE IN CAMBODIA IN
CAGE/PEN AND CAGE CULTURE '

Kee Sovannary

Department of Fisheries, 186 Norodom Blvd. P. 0. Box 582, Phnom Penh,
Cambodia

Intensive cage and pen culture in Great Lake and Tonle Sap river have a great potential, as the
contribution from cage cuiture to total aquaculture production is estimated to be more than 70%. The
most widely used cultured species in cages in Tonle Sap river is Pangasius spp. And Channa sp.,
whereas in the Great Lake Pangasius spp. is most common.

Ther are two types of cages used in Great Lake and Tonle Sap river, namely small cages
made of bamboo, which is cheap but less durable, and medium to large cages made of wood which is
costly but more durable,

Availability of wild seed of Pangasius spp. is becoming scarce and fish disease outbreak and
low survival rate are main problems for farmers.

Feed contributes over 70% of the production cost. Cage and pen culture utilizes poor quality
small size species of third grade fish from capture fishery, which may not be used for human food.
Pangasius are fed by small trash fish during the open fishing season as it is widely available. The fish
are fed by rice bran and aquatic vegetation during the closed fishing season.

The study mainly focused on cage culture practice during the open fishing season when the
price of third grade fish vary from 0.02 to 0.1 US$/kg. Food Conversion Ratio (FCR) on the dry
weight (dry weight feed : wet weight fish) varied between | to 2 depending on the management
practices adopted. The culture period is commonly 2 years in Great Lake and 1 to 2 years in Tonle
Sap river.
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BACTERIAL DENSITY, WATER QUALITY AND PRODUCTION IN NEW
AND USED INTENSIVE SHRIMP CULTURE PONDS

Srinivass Rao, P.8.', Yusolf, F.M. ? and Shariff, M.'

‘Faculty of Veterinary Medicine and Animal Sciences,
2‘Eat:u}{ty of Science and Envirorunental Studies,
Universiti Putra Malaysia, 43400 UPM, Serdang, Selangor, Malaysia.

Water qualify management 1s an integral part of aquaculture as any deterioration in water
quality causes stress and makes the cultured organism more susceptible to pathogens. Intensification
of aquaculture and poor feed management leads to improper mineralization of EXCEss organic matter
which can adversely affect the water quality. Water quality in aquaculture is to a great extent
controlled by microbial degradation and mineralization of organic matter. Thus, study on water
quality and microbial biomass estimation help in evolving suitable management measures to contain
the problems conceming organic load in shrimp culture systems. This study focuses on the microbial
blomass estimation and water quality management of new and used intensive shnimp culture ponds
which would help in understanding the role of microbes in nutrient recycling.

Quantification of bacterial population was carried out for one culture cycle period from two
ponds each from new (first cycle) and used (third cycle) shrimp ponds situated at Kuala Selangor,
Malaysia. Water and sediment samples were collected aseptically from centre of each pond and were
brought to laboratory at Universiti Putra Malaysia (UPM) for bacteriological analysis. Total plate
count{TPC), and presumptive vibrio count were enumerated by spread plating water and sediment
samples on  tryptone soya agar with 2% sodium chloride and thiosulphate citrate bile salt agar
respectively. Physical and chemical parameters of water were analysed using standard procedures.
- Water temperature, dissolved oxygen, pH, salinity and hydrogen sulphide - concentration were
analyzed in situ whilst total ammonia-N, nitrite-N, nitrate-N and soluble reactive phosphorus were
analyzed in UPM laboratory.

Results obtained showed that the water quality in all the ponds deteriorated with the culture
period, as indicated by high levels of total ammonia-N, nitrite-N and nitrate-N. In general, the soluble
reactive phosphorus concentrations showed a positive correlation with total plate count in water,
However, the hydrogen sulphide concentrations had a negative impact on the total plate count in
water, indicating its toxic effects on the bacterial ‘population. Bacterial load in the sediment was
considerably higher than that of the water throughout the culture period indicating higher nutrient
availability at the pond bottom. The total aerobic bacteria count ranged from 10° to 10° cfu/g in
sediment and from 10*-10° cfi/m] in water.

Water quality parameters such as total ammonia-N and hydrogen sulphide levels were
significantly higher in used pond compared to new ones. The total acrobic counts were comparatively
higher in used ponds. Higher survival rate (85-90%) and production (9 t'ha) were obtained in new
ponds compared to used ponds where they were 50-55% and 6 tha respectively. A low feed
conversion ratio of 1.45 was recorded in new ponds compared to 2.0 in used ponds.

This study illustrates that the organic matter from excess feeding and feces progressively
accumulates with culture period resulting in the degradation of the pond environment. Although
microbes play an important role in nutrient recycling, factors like hydrogen sulphide concentration
limits their activity leading to poor water quality, It also reveals that as the pond gets older the
production and survival rate decreases and water quality deteriorates. So proper pond preparation and
better water quality and feed management practise is necessary to maintain sustainable production.

KEYWORD: Bacterial density, Water quality, Old and new shrimp pond
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DISTRIBUTION OF SAND WHITING (Sillago sihama, Forsskal, 1775)
IN THE OUTER SONGKHLA LAKE AND ADJACENT COASTAL AREA

Thanate SRITAKON

Netional Institute of Coastal Aquaculture
Department of Fishery

Kao Saen Soi 1, Muang District
Sengkhla, Thailand, $C000

Sand whiting, Si/lage sihama, is an important commercial fish in southern Thailand. This
paper aims to study on distribution and spawning season of sand whiting in Outer Songkhla Lake and
adjacent coastal area. Fish samples were monthly collected by beach seine {(mesh size 5 mm.} and gill
net (mesh size 2.8 cm.) from December 1996 to March 1998.

The results of the present study showed that high abundance of fry sand whiting (size <4.1
cm.), juvenile fish (size 4-6 cm.) and mature fish (size > 14 cm.) were found in adjacent coastal area
from February to April (dry season) and September. In Outer Songkhla Lake, salinity changed
dynamically depended on season affecting the distribution of‘sand whiting. In dry season, sand
whiting (size 2.5-6 cm.) was found in the north part (zone 5, fig. 1) of Outer Songkhla Lake at
salinity 23 - 25 ppt. In wet season (salinity of 0 — 20 ppt.), sand whiting (size > 10 cm.) was found at
the south part (zone 1 and zone 2) of Outer Songkhla Lake and juvenile fish (size 4-10) was found
near the mouth (zone 1) of Quter Songkhla Lake. Sand whiting was found whole years in adjacent
coastal area where the salinity is almost high. _

The above distributional pattern suggests that the distribution of sand whiting was limited by
characteristic habitat and size of fish. The mature sand whiting probably spawned at coastal area {rom
February to April and September. Migration of sand whiting into Outer Songkhla Lake depends on
seasonal variation of salinity.

Fig. 1 Map of study site area.
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ALTERNATIVES IN SHRIMP BIOWASTE PROCESSING

Willem F. Stevens, Preiradda Cheypratub, Sjeng Haiqing, Pranee Lertsutthiweng, Ng Chuen How and Suwalee
Chandrkrachang.

Bioprocess Technology Program

Asian Institute of Technology, Banghok, Thailand

In marine food processing about half of shrimp weight is biowaste. Without further
processing, industrial quantities of this waste are a severe burden for the environment. Decay starts in
a few hours leading to a bad smell and after disposal to a high load in terms of COD and BOD.
shrimp biowaste can be valorized by drying and mixing with other raw materials fo compose animal
feed. As an alternative. Shrimp biowaste can treated to isolate chitin, the aminocelllulose component
in the exoskeleton and its valuable derivative chitosan. Steamed biowaste is applied in large
quantities in animal feed. The process is-highly efficient and automated. All components of the waste
including the pigment contribute to the nutritional value of the end product. The disadvantage of the
process is the low added value. Moreover i smalt scale operations there is the risk of insufficient
inactivation of shrimp pathogens present in the waste that can lead to a feed born reinfection in
shrimp aquaculture. Experimental data will be discussed to estimate the significance of this
argument. ’

For separation of shrimp in its protein and chitin components, usually chemical extraction is
applied. The common industrial process is efficient but uses chemicals including hot 50% alkali to
produce deacetylated chitin or chitosan. However, the chemical treatment causes hydrolysis of the
chitosan product and corrosion of the equipment. In addition it leads to generation of an hazardous
high alkali high protein waste. Systematic research of the chemical processing has resulted in an
improved system for production of chitin with a high degree of purity and with a 10-30 fold higher
viscosity. Also the quality of the waste water has been improved considerably. On basis of the resent
technology, high quality chitin and chitosan can be produced in a sustainable way. }

Biotechnology has opened other alternatives to isclate chitin and chitosan. In this approach
the waste is stabilized firstly by an ensilage process using partial fermentation by lactobacillus
bacteria. The fermentation leads to production of lactic acid. This will decrease the pH of the medium
{to pH 4-5) and inhibit other bacteria to grow. It also prevents the formation of off-flavor amines.
After fermentation most of the shrimp protein is detached from the solid component and can be
isolated easily and turned into a protein is detached from the solid component and can be isolated
- easily and turned into a protein preparation suitable for human food. For the isolation of chitin only
simple further chemical treatment is required.

Chitin can be deacetylaied into chitosan using a fungal enzyme, chitin deacetylase CDA. The
CDA enzyme has been isolated from the fungus Absidia cocruleus and characterized. Although with
excess solid chitin as a substrate the enzyme activity is high, only a small percentage of the substrate
is converted. Due to the high crystallinity of the natural substrate. Only the chitin acetyl groups at the
outside of the chitin particle might be accessible to the enzyme. Therefore larger scale production of
chitosan using enzymes will only be successful if the chitin can be decrystallized and the acetyl
groups are exposed to the enzyme. In this report a number of experiments will be discussed with
decrystallized amorphous chitin. .

[n either way, chemically or biotechnologically or in a mixed procedure. Cleaner and more
intact chitosan can be produced. The high quality chitosan can be applied in many industriaf
applications including pharmaceuticals, medical products. Drugs, as food additive, in paper and
textile manufacturing and in other industrial processing. Progress in chitin application in a few
selected areas will be summarized. The biotechnological method has the advantage of the production
of human food protein. The separation of shrimp waste in its components does not only lead to high
value products but also to safe food product cycle with regard to the chances of reinfection of shrinp

pond through shrimp waste containing feed.
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NATURAL SPAWNING AND LARVAL REARING OF BARRAMUNDI COD
Cromileptes altivelis IN TANK

Ketut Sugama; Tridjoko; Wardoyo;

Jhon H. Hutapea; H. Matsuda and 3. Kumagai
Gondol Research Station for Coastal Fisheries
PO. Box. 140 Singaraja 81101 Bali, INDONESIA

The first natural spawning of Barramundi cod, Cromileptes altivelis in captivity was re-
corded in May 1996 at Gondol Research Qtation for Coastal Fisheries, Bali. Wild broodstock of C.
altivelis were captured in Kangean Island in Jan. 1996 by means of fish traps. Twenty four females
(BW: 0.9-2.4 Kg) and 3 males (BW:3.0-3.2 Kg) were stocked in 100 tons circular concrete tank,
with flow-through where natural seawater entered at a rate of of 300% per day. The tank was
aerated and maintained with a natural photoperiod. Water temperature and salinity were relatively
constant at 26.8-27.4°C and 34.8-35.2 ppt respectively. Fish were fed ad-libitum with trash fish
composed of sardine and squid. Floating eggs from natural spawnings were collected by means of
an overflow outlet in the broodstock tank. Natural spawning took place monthly from the 4 th day
before new moon and continued for five to eight consecutive days.

The fish usually spawned in
early morning and the number of Fig. 1. Survival and growth of Cromileptis altivelis larvae in tank
eggs released in each spawning sea-
son were estimated at 0.2-4.2 mil- 100 ‘ 30
lion. 1t seems that fish spawn through 1 = Growth (Y2)
out year with a pick on Sep to Jan. \ . Survival (Y1) /

20

)}
o
1

Total length (mm})

Number of larvae (%)
. 4
[ ]
1

The fertilization rate and hatching . 80 ‘\ .’/ -2
rate of floating eggs were 80-90% |

and 20.6-85.9% respectively. Atam- /

bient temperature incubation period /

was about 15 to 17 hours. A — 15

Larval rearing trials were \ /
concurrently conducted and a few . -10
thousand juveniles were produced.

Green water and SS or screened 5-
types rotifer were used to feed the \\M
larvae from day-2 to day-15 after o — —
. hatching. Artificial diet and enriched { 6 11 16 21 26 31 36 41 46 51
artemia was used from day-15 until Days ater haching
day-35 and then were trained on dry ‘
pellet only from day-36. Trial using 10 tons larval rearing tanks with initial stocking density of 10
ind/l and harvested on day 51 resulted in i 8% survival rate with the body length of juveniles
ranged from 22.7-35.4 mm (average 27.915.5 mm).

About 40% of the larvae were died before day 6 after commenced of the first feeding on
day-3. The second high mortality was observed daily from day 11 to day 26 perhaps due to nutri-
tional requirements. At this stage the survival rate was estimated at 20%. However, a gradual loss

was due to combalism was recorded daily during and after metamorphosis from day 31 to day 51.

KEYWORD : Cromileptes altivelis, larval rearing, spawning
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FISHING AND FISH CONSUMPTION IN A CULTURE BASED BEEL
FISHERY IN BANGLADESH

Parvin Sultana
International Center for Living Aquatic Resources Management
House 75 Road 7, Banani, Dhaka, Banglacesh

The objective of the Community Based Fishery Management (CBEM) Project in Bangladesh is
to assess the potential of fisheries co-management as a sustainable, equitable and efficient management
strategy. Hamil Beel, a semi-enclosed shallow but perennial lake of 16 ha located in north-central
Bangladesh, is one of 20 project waterbodies. At present six fishers groups, comprising 137 members
from villages around the beel, manage the beel with the support of Ceritas, a national NGO. Hamil beel
is stocked with carp fingerlings each year and remains closed to fishing from stocking in May up to
October, when organised harvesting begins, the fishers guard the beel in this time. Wild fishes are
resident or enter the beel during the rainy season through a connecting k#al (canal),

To assess management impacts, a team of local women monitored 30 NGO group members and
30 non-NGO households (in theory excluded from the beel), each day for one week each month in 1997,
Fish catches and actual fisb consumption were recorded, ‘

Most NGO participants catch fish for an income, and the non-participants fish mostly for food.
The NGO participants are mostly (97%) landless, they catch fish not only in Hamil beel but also in
nearby rivers and khals throughout the year. In the peak months of August-November and February over
70% of NGO participant households fished each month (average 10-12 days/month) in Hamil Beel.
While 57% of non-participant households fished in Hamil Beel in a month (average 4-5 days/month) in
two peak periods: February-April and August-September, Except when harvesting stocked fish, most of
this {ishing was for wild fish in the beel. The harvest of stocked fish (all sold) was about 66 kg per
participant in 1997. NGO participants on average {ished for 6 days/month in river and khals in the peak
fishing period. Non-participants fished for 4 days/month in khals in the peak fishing period. NGO
participants fished individually with cast nets in rivers and khals in the monsoon, but for harvesting
Hamil Beel they fish in teams using seine nets. As water dries up people catch fish outside Hamil Beel
by hand. On average each participant caught about § kg of fish in a month from different sources, they
sold 56% of the catch. Non-participants mostly use cast nets, but also rod and line. Each non-participant
household caught about | kg of fish each month and all was for houschold consumption, Common
species caught comprised: carps (participants during harvest of Hamil beel), small-medium sized fish
(such as baila Glossogobius giuris and jatputi Puntius sophore, and small prawns,

NGO-participants ate 2.8 kg of own caught fish per household per month whereas non-
participants ate only 0.8 kg of own caught fish. Among non-participants small farmers catch and eat
more fish than the landless who are more dependent on wage earning and have less time to fish. NGO-
participants ate fish on 11-19 days a month during the peak fishing period, but ate fish on only 4-5 days
a month during May-June. Non-participants ate fish [7-18 days a month during the main fishing period
and less in June-July. Over the vear both categories of household ate 4-5 kg of fish' a month, which is
close to the national average (the remainder was bought locally). NGO parficipants spent only Tk. 50-60
(US$ 1.3) per month on fish, but non-NGOQ participants spent about Tk. 150 (US$ 3.5) per month on
fish. NGO participants mostly ate small native fish whereas non-participants also ate carp. It appears
that the participants sell carps caught in Hamil beel to the (richer) non-participants,

Because the landless participant households are organised and have improved management of
the fishery with NGO support, they might be expected to consume more fish, Instead they eat small fish
which they catch themselves, but sell most of the other fish to meet their basic needs. Other households
are more dependent on markets for fish,
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BIODIVERSITY OF FISHES IN MAE SA STREAM DOI SUTHEP-PUI
NATIONAL PARK, CHIANGMAI PROVINCE.

S Pipoppinye’, T. Chongeharoen!, N. Whangchai', A. Suyarngraksha' and 8. Sukullapun®
! Department of Fisheries Technology, Faculty of Agricultural Production, Maejo University
2 Chiangmai Fisheries Development Centre.

Mae Sa watershed is 546-1,360 meters above sea level high. Along the stream, particularly
up stream, there are a lot of villagers. The surveys along the first year study, 52 species 34 genera 16
families 5 orders were found, and we found 3 species of introduced fishes : Clarias hybrid, Gambusa
affinis and Tilapia nilotica. The upper part (station 1-4) of the stream full of hard soil and small
gravel, the dominant species were Channa limbata limbata, Gambusia affinis, Schistura breviceps and
Schistura poculi. In the middle part (station 5-8) there are plenty of rocks and sand, were found
numerous of Channa limbata limbata, Lepidocephalichthys burmanicus, Systomus stoliczkae,
Barilius pushellus, Schistura poculi and Poropuntius dequratus. The lower part (station 9-12) has a
sandy bottom, found dominant species were Mastacembelus armatus, Acanthopsis choirorhynchos,
Anabas  testudineus, Tichogaaster trichopterus, Demogenys pusilla, Barbodes gonionotus,
Mystacoleucus marginaius, Raiamas guitatus and Esomus metallicus

Some water quality aspects: were studied through 1 year period by collecting water sample
every 4 months which represented water qualities of winter, summer and rainy seasons respectively :

" In winter season (January, 1997), the mean value of each water parameters are shown as
below ; Temperature : 18.9 °C, pH : 8.1, Dissolved Oxygen : 9.0 mg/L, Alkalinity : 129 mg/L,
Hardness : 114 mg/L, NH-N : 0229 mg/L, NOyN : 0.003 mg/L, NOs-N @ 0.004 mg/l,
Orthophosphate 0.045 mg/L.

In summer season (May, 1997), the mean values of some water parameters are : Temperature
- 25.8 °C, pH : 7.6, D.O. : 7.5 mg/L, Alkalinity : 145 mg/L, Hardness : 130 mg/L, NH;-N : 0.152
mg/L, NO»-N : 0.004 mg/L, NOs-N : 0.018 mg/L, Orthophosphate 0.023 mg/L.

The mean values of some water parameters were measured during raining season (August,
1997) Temperature : 24.5 °C, pH : 7.9, D.O. : 8.0 mg/L, Alkalinity : 93 mg/L, Hardness : 76 mg/L,
NH;-N : 0.046 mg/L, NO;-N : 0.033 mg/L, NO,-N : 0.068 mg/L and Orthophosphate 0.067 mg/L.



476

THE INFLUENCE OF AQUACULTURE EFFLUENTS ON THE POLLUTION
OF IMBANG RIVER IN SILAY, NEGROS OCCIDENTAL PHILIPPINES

Evelyn T. Taberna :
University of the Philippines in the Visayas
College of Fisheries

Institute of aquaculture

Miag-ao, ailo, Philippines

The extent of pollution contributed by aquaculture effluents to a receiving waterway,
specifically Imbang River in Silay, Negros Occidental, Philippines, was investigated. During the
period May 1993 to February 1995, fishpond effluents from various culture farms discharging at the
river were characterized and the pollution load contributed by each of the constituents were estimated.

Results showed that the mean concentration in most of the parameters monitored were either
fow (nitrite-nitrogen = 0.0025 mg/li, nitrate-nitrogen = 0.0560 mg/1i) or within the optimum level for
prawn culture (pH = 7.86, POy- P = 0.1514 mg/li, DO = 5.20 mg/li, salinity = 23.3 ppt). except for
ammonia (0.1266 mg/li) which exceeded the safe level for prawn in most farms and for total
suspended solids (231 mg/li) which was about 2.5 times the required limit for effluents. Bjochemical
oxygen demand (BOD) and settleable solids (19.88 mg/li and 0.1510 ml/li respectively) were still
below the country’s effluent standards. Various organochiorine pesticides were present but these
were below the safe level recommended for aquatic life.

The effects of draining effluents from culture farms were localized. It did not affect upstream
water quality and uses of the aquatic resource. Due to the focation of most culture farms which was
near the river’s outfall to the sea, downstream water quality generally was not affected.

An annual loading of about 1.81 x 10* kg of total solids more than 150,000 kg of BOD, 1,080
kg phosphorus (PO4-P) and 1,225 kg nitrogen was estimated.

KEYWORDS: Pollution; Effluents; Water quality
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ESTABLISHING COMMUNITY BASED MANAGEMENT OF INLAND
FISHERIES: LESSONS FROM BANGLADESH

Paul M. Thompson
“International Center for Living Aquatic Resources Management
House 75 Road 7, Banani, Dhaka, Bangladesh
Md. Mokammel Hosszin
Department of Fisheries
_Matshya Bhaban, Ramna, Dhaka, Bangladesh

The Community Based Fisheries Management (CBFM) Project is designed to test alternative
local co-management arrangements in inland fisheries in Bangladesh, by enabling fishing
communities to have a greater role in their management. Partnerships of government (Department
of Fisheries), non-government organisations (NGOs) and fishers are the basis for this pitot work.
The underlying strategies are: that waterbodies be handed over by the Ministry of Land (which
previously leased them out to the highest bidder) to the Department of Fisheries which would ensure
access rights for fishers organised by the partner NGO, that the NGO organise the fishing
community and provide support (trainimg and credit for example), and that the community {with
NGO and government assistance) manage the fishery in a more sustainable way by setting its own
fishing restrictions and, where possible, making fishery enhancements. ‘

~ Since early 1996 the project has wotked in ten sections of rivers, five open floodplain lakes
(beels), and five closed permanent lakes (all sites ranging from 16 ha to over 1000 ha). Five partner
NGOs take the lead in working with the communities. Establishing local institutions for fishery
management is a long-term process, when previously the state dominated and fishers were most
often exploited by middlemen who collected tolls. This paper highlights initial experience. )

The rivers were not handed over and the local communities have no clear rights to exclude
others fiom fishing. Rivers were made free access fisheries in 1995. Gear restrictions under national
fish conservation legislation have, proved almost impossible for Department of Fisheries to enforce.
Despite this conflict between central government policy and iis project, one local NGO has
succeeded in working with local government, local leaders and other stakeholders who have joined
the fishers to form a "river management committee”. Though lacking formal powers, a consensus
was redched to establish a local sanctuary (covering about 0.5 ki out of the 15 km of river under
the project) where no fishing is permitted, and seasonal pen culture of fish was started in part of the
river. In the other nine rivers fishers have been organised by the NGOs and have received credit,
which has substituted for dependence on moneylenders (only 19% of credit to NGO participants
from moneylenders compared with 29% in other households), but local conflicts over access to the,
fisheries, and limited direction and ability to overcome these problems on the part of the NGOs,
mean that the fishing villages in these rivers still lack coordination and management plans.

Most fishers previously had po say in decisions regarding beel fisherics. Now in the beels
focal management committees representing the organised fishers are functioning. The closed beels
were already stocked with carps, and the fishers have continued this. Because these beels are well
defined and, by paying government taxes and stocking costs, the fishers have clear rights, it has
been easier to improve management through: stocking larger fingerlings, voluntary guarding during
a closed season, excluding non-members, and equal sharing of costs, labour inputs. and harvest
incomes. In one beel production was four times higher (over 1 tonne/ha) than under earlier -
management, However, ex-leaseholders and middlemen continue to exert an influence. .

In the open/seasonal floodplain beels, stock enhancement has not been adopted by the local
communities which cannot control movement and access to the fish. Local sanctuaries have been
established in three heels in deeper areas where brood fish can overwinter. NGO support to deve?op
supplementary incomes helped the fishers comply with a closed season during fish repr_oduction
declared by the managemem committees. In the first test of this approach in 1997 the fishers
reported substantial incieases in catches, and this has given them confidence to work together.
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SELECTIVE PROCESS OF SURF-BRD
IN A SHRIMP TRAWL GEAR

Yoritake Kajikawa*', Tadashi Tokai*!, Kimiaki Nagamatstu*?, Akio Fujiishi*2, and Ko Matuda*!
*! Tokyo University of Fisheries, Konan, Minato, Tokyo 108-8477, JAPAN
*I Nationa! Fisheries University, Nagatahonrmachi, Shirmonoseki, Yamaguchi 759-6595, JAPAN

This study presents selective performance of SURF (System of Unwants Ramp-way Filtered)
BRD, which was tested to avoid by-catch of juvenile fishes smaller than marketable size and small
crabs of no commercial value in a shrimp trawl fishery off Shimonoseki city of Yamaguchi
prefecture in Japan. The SURF-BRD comprised of two square-mesh panels (FP, front panel and RP,
rear one of 86mm mesh-size) and two side-vents for escape, and was installed on the bottom part of
the trawl net-mouth (Figure 1). The two-panels was shaped like a wave having a mountain ridge

and the two vents were on both sides of the

wave (Figure 1)' When this BRD was Figure 1: SURF-BRD mounted in the beam trawl net

designed, it was expected that marketable fish
and shrimp jump and/or swim over the SURF-
BRD and then were caught in the codend
while juvenile and small crabs passed through
the FP and escaped from the vents,

Eleven tows were carried out in a
fishing experiment on 1 and 2 July 1996.
For the experiment, vent cover-nets of the
same 27.5mm diamond mesh size as codend
were employed to catch escapee from the

Rear panel {RP)

Vent cover

vents (Figure 1). In 4 hauls, to investigate the role of the rear panel, rear cover (RC) of the same
mesh size as codend was attached over the RP to avoid fishes which passed through the FP entering
into the codend again (Figure 1). Two tows were performed without the FP to check out the role of

the FP on selectivity of this BRD.

It is well known that animal behaviors are usually different between daytime and nighttime.
Proportions retained in the codend to the total catch of each species were obtained versus length by
day- and night-time. Selective processes were shown with several examples of species and size in

Figure 2: Selective process of SURF-BRD
NO ENCOUNTER

Feiy Codend RETAINED

g Codend

PASSING

Vent cover-net

- No encountering FP: Lizard fish and shrimp at nighttime,

- Retained on FP: Cuttle fish, Japanese tamper of over 100mm B.L., swimming crab of
over 30mm C.W,, snd shrimp of over 20mm C.L. at daytime.

- Passing through FP and retained on RF {or RC): Japancse tamper of about B0mm B.L.,
swimming crab of around 25mm C.W., and shrimp of smaller 15mm C.L. at daytime.

- Pfassi.qg through FF and R (and RC): Japenese tamper of smaller than {5 mm B.L. and
swimming crab of smaller than 15mm C.W,

. Figure 2. The SURF-BRD allowed

demersal fishes of small size and no-high
swimming ability e.g. Japanese tamper
and sole and small crabs to escape from
the net while catching small shrimp of
target species at night-time, Most of
shrimp trawl boats usually catch shrimp at
nighttime, and therefore the SURF-BRD
is useful for reducing by-catch with a
little loss of shrimp. '
Plots of proportion retained for
several animals e.g. Japanese tamper
encountering the FP were a U-shaped
curve versus body length. This means
both of FP and RP had size-selectivity.
It should therefore be noted that species-
separation efficiencies of this BRD

depend on length-distributions of the fish as well as on mesh size of FP and RP.
KEYWORDS: Shrimp trawl; BRD; Size selectivity; Species selectivity
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REPRODUCTION BIOLOGY OF THE RIVERINE CATFISH
A Pangasius bocourti (Sauvage, 1880)

Nguyen Tuan .
Research Institute for Aquaculture No2, Vietnam

The Pangasius bocourti (Sauvage, 1880) is a high economical riverine catfish that is
distributed in Thailand, Laos and Vietnam. They have not spawned themselves in the earthen pond.
The fingerlings have been collected from the river and stocked in floating cages. The demand of
fingerlings are estimated at 20 millions fingerlings per year in Vietnam.

Moreover, one main constraint that hinders the effort in intensifying the cuiture of P.
bocourti is caused merely by lack of fingerlings. This is one of the reasons why RIA2 has applied the
research on artificial propagation and subsequently increasing production of this fish.

The results showed the broodstock srocked by crude protein content of 40% in feed with
daily feeding rate 1% of body weight. By this way 70% of the broodstock get matured in the earthen
ponds. The maturation ageis about 3 — 4 years. The ripe oocytes obtained 1.8 — 2.2cm in diameter.
Breeding season lasted from the end of February to August. The induced spawning was conducted by
using hormone pituitary gland or HCG. The hormone injections were conducted once or twice with
dosage of 3mg pituitary gland or 3,000UI HCG / kg female. 11 hours after the final injection the
breeders were stripped. Dry method of fertilisation was used. The breeders produced adhesive eggs
with the average fecundity of 5,300 eggs / kg female. The incubation period lasted 33 hours at the
water temperature of 28 — 30°C. After 1.5 months of rearing in the earthen pond the fingerlings
obtained 71.5 mm in length. .
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SUSTAINABLE PRODUCTION OF MUD CRAB SCYLLA SP. THROUGH
STOCK ENHANCEMENT IN MANGROVES: MUD CRAB FISHERY
STATUS IN THE HAU RIVER ESTUARY, BRANCH OF THE MEKONG
RIVER ESTUARINE SYSTEM.

Vu Neoc Ut ™, Lewis Le Vay @, Vu De Quynh 7, Huynh Thanh Toi™” and David. A. Jones™
WShrimp-Arternja Research & Development Institute, Can Tho University, Can Tho, S.R. of Viet Nam
®gchaol of Ceean Sciences, University of Wales Bangor, Menai Bridge, Anglesey LL59 5EY, UK.

In identifying a site for experimental restocking of mud crab populations in the Mekong Deita
area, several criteria have been considered. These include existence of a managed fishery with
discrete landing points, co-operation with fishers, buyers and processors in establishment of a
monitoring system for returns of tagged animals, historical information on crab population or fishery
landings and knowledge of seasonal patterns of recruitment, growth and migration. One potentially
suitable site, the 30" April State Farm, is located on an island in the mouth of the Hau River estuary,
part of the Mekong River estuarine system. To the southeast, the island is limited by a sandy-mud and
- mud tidal flat of 7000-10,000 ha, which is covered by about 1m of water at high tide. Anr outside belt
of 1,000 ha of mangrove forest, mainly Sonneraiia and Avicennia, protects ponds which are located
behind it. The farm controls fishing activities within the mangrove area and 1,500m seawards over
the mud flats. All crabs caught within the area controlled by the farm, and many from outside, are
sold to a limited number of agents located in villages on the western shore of the Hau River.

Several different methods are used to fish for crabs in the farm area. Fishing boats operate on
the flats in front of main mangrove area, using standing nets 700m long, with 40 m sections supported
by upright poles. Mesh size is between 2-5 cm. Seven boats fish for crabs for 3-4 months in the dry
season, typically catching about 10 kg per boat per day, although catches have been reduced in the
last two years, Numerous people also work hand-pulled seine nets on the mud flats. Within the river
systemn, fixed nets along the mangrove edge and across narrow tidal channels catch fish, shrimp and
crabs. Significant numbers of crabs are also collected by hand within the mangroves at low tide.

Examination of crab fishery landings from hand collection in the intertidal mangrove area,
December 1997 - August 1998, showed that two types of mud crab are present in the estuary, known
locally as white and red crabs. These have been identified as Scylla paramamosain and S. olivaceous.
In December, the beginning of the dry season, salinity in the estuary was low (3-7ppt) and red crabs
represented 30% of landings, with a lower size limit of 4 ¢cm carapace width, However, for this type,
no further recruitment of smaller crabs was apparent as the dry season progressed. By late March
salinity reached 23 ppt and only adult S. o/ivacea, carapace width >8 cm, were recorded, representing
10% of crabs sampled. In contrast, S. paramamosain were concentrated in the size classes between
5.0 - 8.9cm cdrapace width in all samples taken from December to August. This indicates there may
be continuous recruitment of juveniles of this species throughout the sampling period. 1t remains to
be seen if this is a typically pattern of relative abundance for the two species. A return to higher
frequency of juvenile S. olivacea towards the end of the rainy season may indicate significant
differences in either temporal or spatial recruitment patterns between the two species, which will
require further investigation. '

The smallest crabs entering the fishery were 3-4 ¢m carapace width size, which are sold to
farmers for pond grow-out. Despite continuous zooplankton sampling over 48h, on all spring tides
from mid-December, no megalopa of mud crabs were recorded in tidal channels off the main Hau
River estuary, although large numbers of megalopa of other crab species were found. This suggests
that mud crab megalopa may recruit further seawards, entering the fishery area as juveniles.
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SURVIVAL OF THE LARVAE OF MUDCRARB (Scylla serrata FORSKAL)
FROM ZOEA TO MEGALOPA STAGE

Michael Andrew A, Vallesteros and Johann N, Mangubat
College of Fisheries

University of the Philippines in the Visayas

5023 Miag-ao, lloilo, PHILIPPINES

Several studies related to the survival of the larvae of Scylla serrata have used brine shrimp,
rotifers and algae as food. Nutrition turns to be vital to their survival. However, the technique of
mass-producing these larvae is not yet well developed. On the other hand, demand for mudcrabs in
the market is increasing while our wild stock is limited. Besides, wild mudcrabs are dwindling due to
environmental hazards, unlawful fishing and uneducated fishermen. Thus, it is important to maximize
production of the larvae of S. serrata from our hatcheries and increase their survival to supply
juveniles for aquaculture. Literatures reveal that mass mortality oceurs during their larval stage (zoea
to megalopa). There are five sub-stages for zoea and one megalopa stage and frequently mortality
erupts during transformation from one stage/sub-stage to another.

Three-day old zoea 1 larvae produced in UPV hatchery from'S. serrata spawner was used.
Feeds were Artemia nauplii, Brachionus plicatilis and Tetraselmis sp. (See Table 1). There were 6
treatments with 3 replicates. Stocking rate was 10 larvae/L. Each container has 2 L of filtered
seawater. Monitoring was done daily, Water exchange rate was approximately 90%.

The mean survival for all 6

treatments vary significantly (P<0.05). Fig 1. verage bl e of the e of Soyfla sereta fromaces | o mgelepa lnvarios
Table 2 shows the mean survival up to
megalopa stage. 8% was the highest mean ™ T T T

survival at treatment II1. While the
highest percentage survival attained per ™
container was 10% at treatments 1-B, 1I- %
B, I1I-A and ITI-C. Treatments I-IIT had a o
shorter intermolt and reached the
megalopa stage compared to treatments
IV-V. Salinity ranged from 24-28 %o;
temperature, 24-27 °C, pH, 8.0-8.6; and o

]
o

Average survival rate

D.0,24-47. \;% 1

Mass mortality occurs in zoea I- = PRl : 1
i1 as illustrated by a downward sloping ‘ \»f-\‘*** Ll el b shded
graph at these stages from day 1-8 in Fig. o g m:ﬂﬁ;;;;;ﬁ;;};ﬂz;;;;;
1. Zoea 1 stage lasts for 4-5 days; zoea I, oy

2-3 days; zoea 111, 2-4 days; zoea IV, 6-7

days, zoea V, 5-8 days; and megalopa, 10-11 days. Larval period lasts for 29-38 days. Brachionus
and Tetraselmis (B-T) can not support the population of Scylla larvae in contrast with Artemia and
Tetraselmis (A-T). However, the latter has a high mortality during the first 3 stages of zoea compared
to the former. This study recommends B-T combination for the early stages of the larvae of Seyila

(zoea 1-IIT) before switching to A-T or Artemia-Brachionus-Tt etraselmis (A-B-T) combinations.
Table 1, Food combinations used in this study on a daily basis. ’

Treatment A. salina nauplii Brachionus sp. Tetraselmis sp. Table 2. ;:z:ggﬁ:;:entagc survival

! 3 ind/ Tn’e‘;ﬁ:: T 1000 celis/ml Treatment Ave, survival (%)
i 10 ind/mil T 1000 cells/mi 1’1 ;
11 15 ind/ml --- 1000 cells/mi T 2
v “a 5 ind/ml 1000 cells/m] v 3
v - 10 ind/ml 1000 cells/ml

- v 0
Vi --- 15 ind/ml 1000 cells/m} i ;

KEYWORDS: Mudcrab, Zoea, Megalopa



EVALUATION OF THE USE OF MICROWIRE TAGS IN
JUVENILE MUD CRABS.
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As part of a research programme into the feasibility of stock enhancement for mud crabs
(Seylla sp.), studies of growth, migration and survival of cultured-released and wild juveniles will
require the use of methods to permanently mark or tag individual crabs. In a series of experiments to
identify a suitable tagging technique, juvenile S. paramamosain were injected with sequentially
coded 1 mm microwire tags (Multishot Injector, Northwest Marine Technologies Inc.).

In the first of two experiments conducted in Can Tho, juvenile S. paramanosain were
collected from the Hau River estuary, Mekong Delta. Microwire tags were injected into the coxal
muscle of the 4th pereiopod of 22 crabs, initial CW 29.0 - 39.5 mm (mean 35.3mm). 21 crabs, CW
29.5 - 40.5 mm {mean 37.9 mm), were kept as an untagged controls. All crabs were maintained
individually in plastic baskets 25 x 20 x 20 cm, mesh size 0.8cm, floated in a 2 m” concrete tank with
a recirculating, biofiltered, water system. Crabs were fed to excess with clam, cockie and squid.
Salinity ranged between 21-26 ppt, temperature 26-28 “C. At the end of the experiment (147 days) 15
tagged and 15 control crabs survived. All had moulted 3 or 4 times and reached CW 78.1£5.4 mm
(control) and 76.6£6.8 mm (tagged). Of the tagged crabs, 13 had retained the microwire tag. In a
second experiment, wild-caught S. paramamosain juveniles (CW 28.2 = 4.2 mm, minimum 25.0 mm)
were injected with microwire tags as before. At the end of the experimental period (120 days) the
tagged crabs had reached CW 60.1 = 6.0, weight 39.4 + 12.3 g. 10 out of 12 tagged crabs survived,
seven having moulted four times. All surviving crabs had retained the microwire tags for the duration
of the experiment. In both experiments there was no significant difference in survival, moult
merement or intermoult duration between tagged and control groups.

Hatchery-produced S. paramamosain juveniles, reared from local broodstock in Jepara,
Central fava, (13.5-25.3 mm CW) were injected with | mm microwire tags into the coxal muscle of
the 4" pereiopod, as in previous experiments. Each crab was kept in a 10 cm x 10 cm plastic basket,
with | cm mesh sides. The bottom of each basket was covered with 1 - 2 em of fine sand to aliow the
crabs to bury. The baskets were placed in a-2 x 2 m fibreglass tank, water depth of 5 - 6 cm, with
100% daily water exchange. Temperature ranged between 28-31°C, salinity 28-34 ppt. After 60 days,
four tagged crabs had died compared to only one from an untagged control greup. Of the remaining
crabs, most had moulted 2-4 times and there was no significant difference in growth between tagged
and untagged animals. Two crabs lost their tags at the first moult following the injection procedure.

The coded microwire system is effective in tagging juvenile mud crabs, when injected into
the coxal muscle of the 4" pereiopod. In crabs more than 25 mm carapace width, there is no
interference with survival or growth. Juveniles as smalfl as 13.5 mm carapace width can be
successfully tagged. However, there is a possible indication that mortality may be increased
compared to untagged crabs. This will require further study, if crabs smailer than 25 cm carapace
width are to be used in release studies. Tag losses were variable between the experiments, with
successful retention ranging from 92% to 100%.
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GILL HISTOPATHOLOGY CAUSED BY Dactylogyrus vastator IN
' EUROPEAN CARP Cyprinus carpio

P. Vinobaba and R, Wootten
Institute of Aquaculture
University of Stirling
Stirfing FKS 4LA

United Kingdom

Molnar described the effect of Dactylogyrus lamellatus on grass carp and explained two kinds of
changes such as local lesions immediately surrounding the parasite and general lesions involving

either the entire gill or its greater part. Although D. vastator is known as serious pathogen there are

no detailed accounts of histopathology of infection in carp. We have carried out a study where we

used a naive fish from the Munton and Fison PLC hatchery. These fish were left for two weeks in an

aquarium of 78 cm x 58 cm x 33 cm with 20 litres of water maintained at a constant water quality

environment, Fish were then divided into two groups of eighty fish in one group transferred to a 8

litre aquarium; 45 cm x 30 cm x 26 cm with a dozen ‘of infected fish. The other group was

maintained as control experiment and kept under the same conditions as the infected fish. Dissolved.
oxygen maintained at around 6.2 mg ', pH at 6.9 0.05 and total ammonia level below 0.01 mgl

Macroscopically infected gills lost their natural red colour after 4 - 6 weeks, especially the tips of the
primary lamellae which became grey-white in colour covered with mucoid secretions are were of
irregular shape. In the second week infection it showed some degree of localised hyperplastic tissue
response, proliferation of the basal layer of the primary lamellae resulting in hyperplastic tissue
between the secondary lamellae. The secondary lamellae showed signs of adhesion and there was
mucus evident between primary lamellae. At the higher power some necrotic elements can be seen
on the surface of the secondary lamellae. Some granular leucocytes were scattered among the
secondary lamellae, After four weeks infection the degree of the pathological changes were fittle
different from those seen in the second week of infection. The fusion of the secondary lamellae was
more clearly evident and there were changes in the secondary lamellar epithelial cells. The cells at
the periphery lost their shape and became flaitened, with a prominent nucleus at the outer edge. In
some places there were necrotised cells at the basal part of the secondary lamellae. The distal end of
the primary lamellae was swollen and some cutaneous elements can be seen within the mass of the
cells. The secondary lamellae were curved and also showed clubbing, Cavities are visible between
hyperplastic cells and the secondary lamellae. After six weeks of infection the distal end of the
primary lamellae has formed a multilayered mass with cutaneous cells embedded in a mass of
necrotic cells. In the secondary lamellae infiltration of haemocytes can be seen in the discomtinuous
cell array, where the continuity has been damaged by the penetration of parasite hamuli and by the
cellular reaction to infestation, The secondary lamellae show a more pronounced hyperplastic tissue
response and there is a complete fusion of the adjacent lamellae. In some areas the spaces between
the epithelial cells are filled with congested blood and sloughed tissue. Oedema can be seen at the
base of the secondary lamellae,




ON YEAR CYCLE OF GONADAL DEVELOPMENT IN CULTURED
Tennalosa reevesii

Han-Ping Wang, Kai-Jing Wei and Hong Yao
Yangtze River Fisheries Institute

Chinese Academy of Fishery Sciences
lingzhou 434000, Hubei, CHINA

Jia-Bo Maj and Jia-Jing Lin
Dongguang Fisheries Bureau
Dongguang 511700, Guangdong, CHINA

Reeves shad Tenualosa reevesii is a famous anadromous fish in China. This species supported a
lucrative commercial fishery in the Yangize , Pearl and Qiantang River but is now on the verge of
extinction. Despite the research on its domestication and induced breeding has been done for decades but it
still remains unsolved.

We successfully domesticated juvenile
Reeve shad to 7- year-old broodfish for the first
time in confined brackish water piscine with
salinity of 0.5~ 12ppt, and induced gonadal
development and maturation cultured shad with
extrinsic  pharmacoiogical and  ecological
manipulations. The majority of cultured Reeves
shad in pond conditions mature at the age of 4 and
- 5, but the age at the first maturity are 3 years for
male and 4 years for female. In Autumn, ovaries of
spawned shad degenerate to previtellogenesis
stage(stage I )from spent stage (stage VI). In .
Winter, the old oocytes of mature female are ) FMAMIIASONDIF
basically absorbed over, and ovaries are at Menths
previtellogenesis stage. In February and March of
Spring, shad begin to store fat and later, oocytes
begin {o accumulate yolk material. The ovaries
are at previtellogenesis to early vitellogenesis Figure 1: Seascnal cycle of gonadosematic index(GSI} of ovary in

. . . cultured Reeves shad
stage in May. In Summer, ovaries develop rapidly,
and reach late vitellogenesis stage by the end of May and mature stage at the middle of July. The
development of testes of male is coincident with female during Autumn to Spring, but mere fast at
Summer, and some of them by the end of May, and all of them in June reach mature stage. Therefore, the
development of ovary and testes is not synchronous before breading.

35
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Table 1: The relationship between ovarian development and age of cultured Reeves shad

Oogonia Qocvie _phases

Apge  BL(cm} BW(g) Stages 1 2 3 4 5

1 155.0 54.2 i +++

( 213.0 153.8 81 t o+

2 293.0 425.0 I ++ et

3 358.5 737.5 1t ++ ++

3 375.5 780.0 T1-11 ot o +

4 392.0 920.0 11 4 ++ it .

4 408.5 1076.0 v + ++ + 4+ ++

KEYWORDS: Tenualosa reevesii; Domestication; Gonadal development, Sexual cycle
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“TEST ON MASS-CULTURE AND THE HIGH YIELD OF BIG MOUTH
BUFFALO

JYiaxi Wang, Shaohua Hu, Zhen Huang, and Daweng Ma
Hubei Fisheries Research Institute

Xiaoxin Zhang, Le Huang, Qin Lu
Hubei province foreign experis Bureau

‘Wuhan, Hubei 430071
People’s Republic of China

The high yield test of big Mouth Buffalo was performed by mass-culture and poly-culture
techniques at three earthen ponds respectively in 1994,

NO. 1 Fishpond was 0.07 ha in area, only fed with compound pellet feed (refer to “feeding
pond”) which was composed of fish meal, beancake, peanut cake and cotton cake efc. 600 figerling
of Big Mouth Buffalo (67g in average body weight) with 402 Kg in the total weight and 150
firigerling of silver carp, bighead carp, grass carp and common carp with 15 kg in the total weight
were stocked. The experiment lasted for 12 months. The unit output of Big Mouth Buffalo was
5995.5 kg/ha with a survival rate of 94% and the unit output of silver carp, bighead carp, grass carp
and common carp was 3223.5kg/ha. Food conversion rate, the cost of per kg fish (RMB YUAN), the
fish, weight gain were 1.07,2.57,9.9, respectively.

NO. 2 Fishpond was 0.07 ha in area and applied mainly with green manure (land grasses
and urea) and in part with compound pellet feed, The fingerling stocked per unit area was also as the
same as in NO. 1 fishpond. One year after stocking, the test ended, The unit output of Big Mouth
Buffalo was 7696.8kg/ha with a survival rate of 94% and the unit output of silver carp, bighead carp,
grass carp and common carp was 3338. 7kg/ha. The cost of the per kg fish, weight gain were 0.9,
12.96, respectively. One kg of fish could be produced by using 9.2kg of land grasses, 0.07kg urea,
0.14kg phosphate, firtilizer and 0.17 kg of compound feeds.

NO. 3 Fishpond was 0.13 ha in area, and mainly applied with green manure, domestic
sewage, secondly fed compound pellet feed. The fingerling stocked as the same as in NO. 1 fishpond.
One year after stocking, the unit output of Big Mouth Buffalo was 6841.8kg/ha with a survival rate of
88.1% and the unit output of silver carp, bighead carp, grass carp and common carp was 3944.75kg/ha
The cost of per kg fish and the weight gain were 0.8, 11.3, respectively. One kg of fish could be
produced by using 3.3kg. ofland grasses, 3.3kg domestic sewage and 0.17kg compound pellet feeds,

The production revealed a gradual diminution according to the following order, green
manure and urea pond > feeding pond > green manure and domestic sewage pond (7696.8kg/ha>
6841.8kgha>5996.55kg/ha).

The order of market size fish was green manure and ureapond > green manure and
domestic sewage pond > feeding pond. _ .

The order of survival rate was green manure and urea pond = feeding pond > green manure-
and domestic, sewage pond (94%=94%>88.1%).

The order of food conversion rate was feeding pond > green manure and urea pond > green

manure domestic sewage pond.

KEYWORDS : Big Mouth Buffalo Mass-culture High Yield
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STUDY ON ARTIFICIAL PROPAGATION OF BIG MOUTH BUFFALO

Jiaxi Wang, Shaohua Hu, Zhen Huang, and Daweng IMa
Hubei Fisheries Research Institute

Xiaoxin Zhang, Le Huang, Qin Lu
Hubei province foreign experts Bureau

Wauhan, Hubei 430071
People’s Republic of China

During April 25 and May 19 1996, an experiment on artificial propagation of Big Mouth
Buffalo was conducted. The results of this experiment are described as follows.

L. 840800 eggs in total and incubated 200584 fry were obtained. The amount of
insemninated eggs was 700800.

H. Broodstock inasscufture and polyculture of Big Mouth Buffalo with Chinese local
fishes, including massculture ponds of silver carp and grass carp, were both completely successful,

III. Human chronic gonadotrophin (HCG), luteinizing release hormone, luteinizing release
hormone- analogue (LRH-A) and common carp hypophysis (PG) could be all used as spawn —
inducing agents, but the best result was obtained when PG was adopted.

IV. Insemination rate, in late April (at water temperature of 17-20° C) was the highest,
about 68.5-74.3%; in early May (at water temperature of 22-23° C) was medium, about 61.9%; in
middle May (at water temperature of 26.8-28.5° C) was the lowest, about 7%.

V. The egg incubation in cement pools with slow flowing water (at water temperature of
16-23° C), took about 5 days and the hatch rate was about 89.7-95.2%. The newly hatched fry was
4.9-5.1 mm in body length, had a yolk sac, with its head attached to the nest and edge of a cage.
About 83 hours later, the yolk sac almost disappeared, fry began to feed and developed to the mixed-
nutrition stage. ,

V1. When the fry developed to mixed-nutrition stage, they could be fed with yolk, white
fish meal and phytoplankton. 9 days after hatched, the rear fin began to divide and the. dorsal fin
began to calcify, the length of the fry was 8.6-9.2 mm, 12 days later, the fry was 11.8-15 mm in length
and 18 days later, the fry turned into adolescent fish,

The above results show that artificial propagation of Big Mouth Buffalo was successfully
done in China. The highest insemination rate was obtained in late April when PG was adopted.

KEYWORDS : Big Mouth Buffalo Artificial Propagation
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EFFECT OF SALINITY AND PROTEIN LEVELS ON ENERGETICS OF
Penaeus monodon JUVENILE

Pipat Warukamkul, Somiiat Piyatiratitivorakul and Piamsak Menasveta
Department of Marine Science, Faculty of Science and Aquatic Resources Research Institute
Chulalongkorn University, Bankok 10330, Thailand

Combined effect of salinity and dietary protein on energy budget of Penaeus monodon
juvenile had been studied using completely randomized design involved factorials. Three salinity (10,
20 and 30 ppt) and three dietary protein levels (25, 35 and 45%) with 3 replicates were designed to
find their effects on energy allocation of shrimp consumption, growth, excretion, respiration, feces
and moulting. After a month of acclimation in each treatment combination, the shrimp revealed a no
interaction effect of salinity and protein levels on energy allocation. Moulting loss of the shrimp in all
dietary protein treatments was significantly higher at salinity 10 ppt. Long term acclimation of
different salinity provided similar energy allocation in P. monodon juveniles, but the different dietary -
. protein levels provided different energy allocated to growth. The higher dietary protein gave the
hetter growth. There was no effect of dietary protein on metabolic energy. '

KEYWORDS : salinity, dietary protein, Penaeus monodon juvenile, energy budget.
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OOCYTE ACTIVATION AND CLEAVAGE IN Trachyperacus curvirostris

Changgong Wu, Jianhai Xiang and Ruiyu Liu
Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, P.R, China

The activation process of matured oocyte and spiral cleavage m Tachypenaeus curvirostris
were studied in 1996 to 1997 using laser scanning confocal microscope and electromiroscope. The
results revealed that the oocyte was quickly activated by sea water, and it turned round and began
cortical reaction, Cortical vesicles {CVs) were released and dispersed to form jelly layer (JL).
Cortical granules (CGs) were released and dispersed to form hatching envelope (HE). The matured
meiosis was resumed accompany cortical reaction, and polar body 1(Pb1) and polar body 2(Pb2) were
released. The oocyte activation was exited by sea water and not by fertilizing. Fertilized eggs and
unfertilized eggs have the same activation process. But the unfertilized eggs can not cleavage or just
divide into a few cells with different size. At 20°C, The fertilized egg bzgin cleavage at 70min after
the oocyte was spawned into sea water, and divided once more at 30min intervals. The spiral
cleavage begin at the end of 4-cell-stage, and the spiral character was obvious at 8-cell-stage and
right-left asymmetry was resumed at 16-cell-stages, when the spiral character was disappered.

KEYWORDS: Tachypenaeus curvirosiris, cocyte activation, cleavage, laser seanning confocal
microscope
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MEASRUES TO IMPROVE PEARL PRODUCTION AND QUALITY

Zongwen Wu' and Anjing Shi*

'Sichuan Neijiang Aquatic Fisheries Bureau
42 Xiao Dong Street,

Neijiang, Sichuan, P.R. China

*Department of Biology, Sichuan University
Sichuan, P.R. China

Under normal conditions, only 5 % of artificial pearls are high quality products
and totally about 30% to 40% are first to thrid class products. This paper reporis some
essential measures which can improve quality and production of artificial pearl as the
following: (1) Use activator and cell-maintaining solution; (2) Use small original
mussel, small cell piece, small operation appratus, and large amount of inserting
pieces; (3) Avoid colored verge, contamination, scraps, and brokerage; (4) Maintain
moisture, concentration of the solution, and the use of fresh pieces of normal thickness;
(4) Diliver graft piece steadily, accurately, gently and swiftly, and round it carefully;
and (5) After operation, the mussel shell is placed in a slowly floating water
environment. By this method, the production cycle is shortened by one year, the
production of first to third class pearls increases three times, and the product value
increase by 90%.

KEY WORDS: Pearl, graft piece.
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TRIPLOIDY INDUCTION IN CHINESE SHRIME (Penaeus chinensis) WITH
SPECIAL REFERENCE TO A NEW CHEMICAL INDUCER 6-DMAP

Jianhai Xiang, Linghua Zhou, Fuhus Li and Changgong Wu
Institute of Ocearology, Chinese Academy of Sciences
Qingdao, 266071, China

Chinese shrimp Penacus chinensis is a very important commercial species for the fisheries
and aquaculture in China. Using genetic manipulation to make some improvement, triploidy
induction is maybe possible way., Usually physical treatments including cold shock, hot shock and
high pressure, or chemical treatment with Cytochlasin B (CB) have been used for this purpose. CB is
carcinogen and also is relative expensive chemical, 6-dimethylaminopurine (6-DMAP) is a
puromycin analog. It is cheaper and less toxin. It was initially reported to block the extrusion of first
or second polar bodies in oocytes of the starfishes. After washin g out this water soluble drug, the
eggs were able to resume meiosis. The present paper describes firstly the utilization of 6-DMAP as
an efficient inducer for triploidy induction in shrimp. The ploidy rates were detected by count
methods and flow cytometry. The experimental results showed that the induced triploidy rate
depended on the three factors of treatment: the beginning timing post fertilization, duration and
concentration of 6-DMAP. The highest triploidy rates was over 75%.

KEYWORDS: Penaeus chinensis, 6-dimethylaminopurine, triploidy induction
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A PRINCIPAL COMPONENT ANALYSIS OF ECOLOGICAL FACTORS
AFFECTING FISH YIELD IN RESERVOIRS

Bangxi Xiong!, Cijin L, Huiping Wang?, Nengyu Liv?, Yuejin Mi?
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In this paper, fifteen ecological factors and fish vield from thirty-two reservoirs of different
dimension of eight provinces in China were analysed by using the method of the principal component
statistics. The results showed that eights ecological factors including mean depth of waters (X)), area
of intertidal zone(Xs), water temperature(X;), annual precipitation(X), dissolved oxygen(Xs), total
phosphate(Xp), biomass of phytoplankton(Xs) and amount of stocked fingerling(X;s) have not only
closely relationship but larger contributive rate to the fish vield. Eight factors will able to make the
indicators for evaluating fish yield in reservoir. In addition, how to use of the principal component
analysis to forecast fish yield was also deeply discussed in the paper. (with 5 tables in the paper}

KEYWORDS: Principal component analysis; Ecological factors; Fish yield; Reservoirs
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STUDY ON CULTURING INVIRONMENT AND SURVIVAL RATE GF
PRAWN SEEDLINGS

Sun Xiuqun
First Institute of Oceanography 5.0.4

As is known to all, the first key problem of prawn culture is the sarly-stage survival rate of the
lovoul prawns after being put into ponds. This study prelimnnasily probos, into the relation
between water quality and the change in ecological systems caused by water in relation to survival
rate under the same density. '

The experiment was conducted at Tanghai County in Hebei province from 1990-1991. The
area for the experimental area was 13,000 Mu and that for control was 3,000 Mu. In the spring of
1990, the prawn seedlings grow very slowly after being put into ponds. The seedling were
measured on 20™ June, -with an average of only 5.3¢m in length. Monitoring showed that amount of
the 3-forms of nitrogen was loss than 0.04 mg/l, the concentration of chlorophyll less than 10mg/],
and the biomass of 300plankton 100mg/m®. The cause for this phenomenon may possibly be the
poverty of plankion caused by the redtide in autumn of 1989. On 24% June based on fhe
background amount of the nuirient salts of the prawn ponds 150-250g urea were separately added
into the prawn ponds. Three days later, the phytoplankton increesed markedly. Through
measurement, the chlorophyil a content increased 30mg/m’  and the biomass of zooplankion rose
to over 1000mg/m’.  Under this standard the growth of larval prawn quickmed markedly the 10-day
growth reached 1.64cm.  In the control area, large amounts of urea were sucessively appleid both
before and after putling in the seedlings. In the meantine the amownt of the amount of the 3 forms
of nitrogen was to the range of 1.34-5.7 mg/l, the average body length of the prawns were found to
the 1 om or so shorter than that the experimental area,

The experiment shows that strvival rate of the larval prawns after being put into the ponds
was 72%, Prawn diseases were quatly reduced, the recapture rate of culfure reached 55%, and the
per Mu yield was 183 kg, In the control ponds, diseases occurted in the [ast 10-day period of Tuly
and the per Mu yeild was only 102-130kg.

The results of the above experiment show that the survival rate of prawns is closely refated to
the culturing invironment and the ecology of ponds.  Good scology of pohds must be kept from the
earlier stages of culture. The key to the maintenance of normsal material oycle and energy blow in
the ponds Jies in to keeping an approptiate amount of nuctrient salts, cultivate a suitable amount of
plankton and strictly control the cortamination from outside. Such is also the key to of the
strengthening of body constitution of prawns and reduction of diseases,

Key words: prawn seedlings, culturing inviromment, survival rate



493

WATER RESOURCE AND ITS UTILIZATION FOR AQUACULTURE
‘ IN NEPAL
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! Fisheries and Aquaculture Depariment, Institute of Agriculture and Animel Science (IAAS), Rampur
Campus, Rampur, Chitwan, NEPAL

2 Aquaculture and Aquatic Resources Management {AARM), School of Environment, Resources and Development
(SERD), Asian Institute of Technology (AIT), PO Box 4, Kiong Luang, Pathumthani 12120, THAILAND

Nepal holds abundant water resource including snow-fed rivers, torrential hill-streams,

placid lakes, village ponds and springs. Out of 818,500 ha of total water surface area, rivers and rice
fields cover 48.3% and 48.6% respectively. Coverage by marginal swamps, reservoirs, lakes and
ponds are 1.5%, 0.8%, 0.6% and 0.2%, respectively. Consiruction of hydro-electric dams and
irrigation canals will add about 78,000 ha of water gurface area in the near future.

 Based on the minimal nutritional standard, one third (33%) of the total required protein for
human should be from animal sources. However, only 15% of the total protein was available from
animal products for Nepalese people in 1990/91, which reduced to 12.4% in 1994/95. The situation
of low supply of animal protein and its declining rate in the recent years warrants a serious

problem. Attempts made in the past years t0 increase productivity of livestock were not so fruitful

due to cultural and religious beliefs, high investment costs and unfavourable climate. There is an
urgent need to increase supply of animal protein for the fast growing population (2.66% per annum)
in Nepal. As the country is rich in water and fish resources, there is a scope to expand aquaculture
activities. o

Annual per caput production of fish in Nepal was 1 kg in 1995/96. Less than 1% of the
total water surface arca has been used for aguacultare producing about 10 thousand MT of fish a
year with less than 1% of the total population engaged in aquaculture and fisheries. Fish, however,
contributes 10% of the animal protein supply. Formulation and implementation of appropriate plans
and policies for the proper utilization of available water resources, therefore, will play a significant
role in raising the nutritional status of the people. Utilization of rivers and rice fields are the two
main viable options to increase fish production in Nepal. Fisheries and aquaculture programs could
be incorporated with hydro-electric power generation programs. Possibility of atfracting private
investors towards high value race way fish culture should be explored. Suitable season and sites of
stagnant water could be selected for the cage culture in rivers. Introdoction of salmonids, eels,
channe] catfish, etc. could be done in order to utilize cold water available in the mountaineous
region of the country. In the areas where water is available throughout the year, rice-fish culture
programs could be launched effectively. Grow-out culture of fast growing fish e.g. Nile tilapia
could be encouraged in almost all the seasonal rice growing areas. Programs should be launched to
utilize marginal swamps. Pond culture is concentrated in eastern and central Terai producing
79.4% of the total production in 1995/96 which could be expanded to western Terai and the lower
parts of the mountaineous and hilly regions. Research efforts are needed in order to explore
indigenous species potential for aquaculture.

KEYWORDS: Aquaculture development, Water resource, Policy and planning
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A DISTRIBUTED EDUCATICONAL SYSTEM AQUACULTURE

Huang Neng Geng and Amararame Yakupitivage
Aquaculture and Aquatic Resources Management Program
Asian Institute of Technology

PO Box 4, Klong Luang, Pathumthaini 12120

Thailand

A distributed educational system (DES) for aquaculture (named AIT Aqua DES)
was developed in Aquaculture and Aquatic Resources Management (AARM) Program at
the Asian Institute of Technology (AIT). AIT Aqua DES was designed for students to
access to multimedia course materials, submit assignments, post questions regarding
academic matters, and participate in discussions through the Internet. The course
materials included hyper linked lecture notes, interactive materials, slides, video clips,
and supplementary reading materials (case study, slide show, trip report and on-line
publications).

AIT Aqua DES also provided an on-line course development environment so that -
the instructor could easily edit and organize course materials, check assignments,
communicate with students, and share materials with other teachers through the Internet.
AIT Aqua DES facilitated in improving information sharing and institutional memory by
establishing multimedia library, aquaculture glossary collections, and other re-useable
materials. While instructors contributed to course materials, glossaries, and slides,
students contributed to glossaries, assignments, and discussions. These materials are
stored in the system and can be re-used by other teachers and students to be recruited.
Some miscellaneous functions (course management, user management, student
management, and instructor management) were also implemented to facilitate the
management of AIT Aqua DES.

A questionnaire survey was conducted to assess the performance of AIT Aqua
DES after a pilot trial in Fish Nutrition and Feed Technology course in the January term
of 1998. Out of 18 students who took this course and have used this system in addition to
taking the classroom lecture, thirteen returned their questionnaire in the anonymous
survey. The results showed that 85% students (11) appreciated the new learning method.
Regarding to the various components of AIT Aqua DES, the numbers of students who
liked that.component were: course material presentation (11), assignment (12), bulletin
(11), and discussion (8). They also agreed that AIT Aqua DES was easy to use (11). The
most common suggestion given by the students was that the system could cover more or
all credited courses. :

AIT Aqua DES was revised and improved after the evaluation. Two more courses
(Warm-Water Aquaculture Practice and Aquatic Seed Production) were developed and
more than 400 slides, line drawings, chart graphics, and video clips with descriptions
were added into the multimedia library until now. It can be expected that more courses
will be developed and more slides and glossary will be added into AIT Aqua DES. AIT
Aqua DES is hopefully to contribute to campus education, distance learning, and
continuing education in aquaculture.

KEYWORDS: aquaculture education, Internet-based training, web-based training,
distributed education, distance learning, and continuing education.
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A CASE STUDY OF EFFECTIVE MULTISPECIES UTILIZATION BY
STATIONARY TRAP NET IN TSUSHIMA ISLAND, NAGASAKI, JAPAN

Takeshi Yamans'

Yasuhiro Yamaguchi®

Shinpei Inoue'

1) Department of Fisheries, Kinki University, Nara 631,Japan.

2} Faculty of Fisheries, Nagasaki University, Nagasaki 852, Japan.

One major fishery in the coastal area of Japan is the stationary trap net which uses many types
of net designed for each target species.The total catch of this fishery is about 600,000 t, which is
almost 30% of the total coastal fishery catch(1,83 1,000 t) in 1996. This study was conducted on a
stationary trap net operated off Shikoe area (N34B'k25B’]E129B|k20Bf1) the east coast of Tsushima
Island, Nagasaki, Japan . The daily catch data indi species had been caught throughout the year. Both
the catch composition and the amount of catch vary depending on the season. Consequently, we can
emphasize that this fishery has been capturing multispecies in terms of the actual operation. On the
other hand, it is necessary to provide cost-effective fishing gear and techniques to minimize waste and
discards in commercial fishery resources. The methods developed in this area isB!lappropriate in
terms of reduction of discard morta and making optimum use of harvests, and reducing post-harvest
lossses. This report provides one example of how the optimization of operation methad for
multispecies has been achieved for effective utilization of resources.

KEYWORDS: Stationary trap net, Multispecies
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AN INTEGRATED CAGE CULTURE SYSTEM IN EARTHEN PONDS:
A BIOENERGETICS GROWTH MODEL FOR NILE TILAPIA

Yang Yi

Agquaculture and Aquatic Resources Management Program
Asian Institute of Technology

P.0. Box 4, Xlong Euang

Pathumthani 12120, Thailand

A bicenergetics model was developed to simulate growth of both caged and cpen-pond Nile
tilapia (Oreochromis niloticus) in a cage-cum-pond mtegrated culture system, in whicb large Nile tilapia
were stocked in cages suspended in ponds while small Nile tilapia were stocked outside the cages in the
open pond to utilize the cage wastes and to restock the cages upon harvest. The model incorporated six
key variables affecting Nile tilapia growth: body size, water temperature, photoperiod, dissolved
oxygen, unionized ammonia and food availability. Caged Nile tilapia were given artificial foed, while
growth of open-pond Nile tilapia was dependent on uncaten artificial feed by caged Nile tilapia and
natural foods derived from cage wastes. In the model, availability of natural foods was estimated by a
relative feeding level parameter, which was a function of potential net primary productivity based on
fish standing crop and limiting nutrients in ponds.

The model was validated using growth data of both caged and open-pond Nile tilapia in 28
ponds, and described 95% and 83% of variances in growth of caged and open-pond Nile tilapia,
respectively, in these ponds. Statistical analyses indicated there were agreements between predicted and
observed values of both caged and open-pond Nile tilapia. The model showed that the growth of open-
pond Nile tilapia was limited by phosphorus limiting primary production wben total number of Nile
tilapia stocked in cages was less than 200 fish/pond, beyond which the limiting nutrient was phosphorus
at the beginning of experiments and later nitrogen. The percentages of the culture period during which
nitrogen limitation occurred increased from 0 to 84.4% with increases of artificial feed inputs. The
model revealed nitrogen from biological nitrogen fixation accounted for 44.2-74.8% of total nitrogen
available for primary production. Under the model assumptions, pelleted feed accounted for only 13.8 to
14.6% growth of open-pond Nile tilapia when dissolved oxygen was above the critical limit (1.2 mg/L)
for caged Nile tilapia during the entire experimental periods. However, the percentages ranged from
19.0 to 51.0% when dissolved oxygen was below this critical limit. Sensitivity analysis sbowed that
parameters for caged Nile tilapia affected growth of open-pond Nile tilapia but not the reverse, and the
deteriorated water quality (low dissolved oxygen and high unionized ammonia) further reduced growth
of caged Nile tilapia, but increased growth of open-pond Nile tilapia.

KEYWORDS: model, growth, Nile tilapia, integrated system, cage-cum-pond
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STOCKING PATTERNS FOR PLOYCULUTRE PONDS
IN CHONGQING, CHINA

Yang Yi'#, Xiao Li-Ren” and Qu Jia-Pei’
1.Aquaculture and Aquatic Resources Management Program
Asian Institute of Technology
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2 .Department of Freshwater Fisheries
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A total of 1,082-ha fish ponds was built with World Bank loans under private ownership in
Chongging, China, in 1986. The net fish yield in those ponds was very low, averaging 4.5 t/ha/year.
In order to help the small-scale farmers to increase fish yield and economic return from their newly-
built ponds, a three-year joint research/outreach project was initiated by Department of Agriculture,
Chongging, and Southwest Agricultural University in 1989. Out of the 1,082-ha ponds, 773 ha were
covered by this project. ' :

The major species stocked in the polyculture systems were 80-90% silver carp
(Hypophthalmichtys molitrix) and bighead carp (Aristichthys nobilis) of total stocking by weight, 10-
15% grass carp (Ctenopharyngodon idella), 5-10% common carp (Cyprinus carpio) and crucian carp
(Carrassius auratus). Small fish were stocked at a rate of 375-750 kg/ha. Consequently, 80-90% of
harvested biomass consisted of low value species (silver carp and bighead carp), and only 10-20%
was of relatively high value species (grass carp, common carp and crucian carp), resulting in low
economic returns.

Based on field surveys and on-farm trials conducted in selected farms, two basic stocking
patterns were determined and recommended to the farmers according to their pond conditions,
resource availability, financial ability and market demand. The first pattern was to stock
planktivorous species (silver carp and bighead carp) as major species, with 50%-75% of total stocked

" fish by weight. This pattern was suitable for the farms where there were sufficient livestock manures
or sewage but insufficient grasses, and also for the farmers who had low financial ability and could
- not afford inorganic fertilizers and artificial feeds. The second pattern was to stock
macrophytophagus species (grass carp) or detritivorous species (crucian carp) as major species. In
some farms, crucian carp was replaced partially or completely by a newly-introduced species,
Prussian carp (Carrassius auratus gibelio Bloch) due to its faster growth. In this pattern, the stocking
ratio of planktivorous species was less than 50%, and stocking ratios of other species varied with
local conditions (24-70% for grass carp and 6-28% for erucian carp or prussian carp). This pattern
was suitable for the farms where there wete short of livestock manures or sewage but sufficient
grasses, and also for the farmers who had good financial ability and could afford artificial feeds.
After the fish stocking patterns were adjusted by farmers, average net fish yield in the 773-ha
ponds increased from 4.5 t/ha/year in 1988 to 6.0 t/ha/year in 1989, 7.5 t/ha/year in 1990 and 8.5
t/ha/year in 1991.

KEYWORDS: stocking pattern, polyculture, pond
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THE EFFECT OF ENVIRONMENTAL MANIPULATION ON OVULATION
AND SPAWNING OF THE SNAKESKIN GOURAMI Trichogaster pectoralis
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Two experiments were conducted sequentially to investigate environmental stimuli important
in natural spawning of pairs of captive, sexually mature snakeskin gourami (Trichogaster
pectoralis Regan) held in nylon hapas-suspended in earthen ditches. The first experiment was
designed as a 3x3x2 factorial, in which the effects of three types of spawning substrate, three
water depths and two sets of water exchange were investigated. Only the presence of
spawning substrate was effective at inducing natural spawning (P<0.05) and there was no
significant interaction of stimuli (P>0.05). The overall mean percentage of female spawned
with or without water exchange was 16.7%, 66.7% and 73.3% in control {no substrate),
kakaban (an artificial substrate) and morning glory (a natural substrate) over a period of 21
days, respectively,

A 2x2 factorial was used in a second experiment to evaluate the effect of substrate type, (i.e.
kakaban and morning glory) and density, on spawning efficiency and reproductive
performance. Egg size, total and relative fecundity, percentage of weight loss during
spawning, and egg and larval quality, were used as indicators of performance throughout the
natural spawning season of captive snakeskin gourami. Substrate type and density had no
effect on increasing efficiency of spawning success, reproductive oufput and the success of
hatchery-based incubation (P>0.05), respectively. Natural spawning occurred between April
and July, peaking between May and June, a time of heavy rainfall in Thailand, Egg and larval
quality increased from early to mid spawning season (May to June) and declined in the late
spawning season (July). Mean egg fertilization rates of 76.4%, 82.3% and 75.6%, hatching
rates of 50.4%, 60.8% and 40.2%, and overall survival to the first feeding stage of 32.1%,
42.2% and 18.9% were observed in spawning in May, June and July respectively. The
relationship between total fecundity and individual body weight of fish spawned throughout
the season was best described by the equation F=20.9W%°

KEYWORDS: Snakeskin gourami, Trichogaster pectoralis, spawning, environmental stimuli
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PRIMARY STUDIES ON ITS COMPLEX VACCINE OF Penaeus chinensis

Ding Yu', Wang Lei' and Li Guangyou®
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Rod shape virus of P. chinesis was separated, then its capsid protein and DNA were purified,
other materials such as peptidoglycan of Vibrio sp., chicken ovomucin etc. were purified as well from
November of 1996 to May of 1997. The effect of all above materials on the immune potency of P.
chinesis after injected into prawns was determined by bacterilytic activibility and SOD activibility.
Several materials were selected to make complex vaccine, which include viral protein and DNA, A
DNA, chicken ovomucin, snail agglutinin, and peptidoglycan of Vibrio sp. It is demonstrated that
each material except buffalo serum albumen can increase immune potency of prawns and the complex
vaccine has also obvious effect. It is suggested that complex vaccine of prawn is possible, which can
prevent and control the diseases of prawns in some degree and can be applied practically in the future.

KEYWORDS: Penaeus chinensis, Complex vaccine, Immune stimulant, Viral Protein, Glycoprotein
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STUDIES ON THE INTERACTION OF VIRUS AND VIBRIO IN PRAWN
DISEASE

Ding Yu', Wang Lei’ and Li Guangyou®
nstitute of Oceanology, Chinese Academy of Sciences. Qingdao, 266071
*First Institute of Oceanography, SOA. Qingdao, 266003

The interaction of virus and Vibrio sp. in disease of P. chinensis were studied in Aug. of 1995
Sep. of 1996 after making the prawns infected insidiously, which imitated the natural infection. The
results showed that insidious infection (or the first infection) of Vibro sp. was advantageous to the
infection of virus, but it was not clear that insidious infection of virus was favourable for Vibrio sp. to
infect. So it is possible that viral epidemic disease of prawns is caused by infection of other
pathogenies and abrupt changes of many environmental factors, of which the drop of prawns immune
potency is very important.

KEYWORDS: Rod Shape, Virus of P. chinensis, Vibro sp., Insidious infection, Interaction
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CULTURE OF MICROALGAE IN INTERSTITIAL WATER EXTRACTED
FROM SHRIMP POND BOTTOM SEDIMENTS
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Diatoms, green and blue-green algae are commeon types of phytoplankton in brackishwater
shrimp culture ponds. Their dominance depends on nutrient concentrations in the pond water. In
our previous study, we found that blue-green formed 85% of the total phytoplankton population in
ponds with eutrophic waters. In less enriched ponds, diatoms were dominant contributing 61% of
the total phytoplankton. Dominance of blue-green was usuaily associated with poor water quality
and frequent algal crash. Furthermore, blue-green was found to be poorer ih nuiritional contents
such as protein, essential amino acids, lipids and polyunsaturated fatty acids compared to diatoms
or green algae.

In this study, a diatom, Chaetoceros calcitrans, blue-green algae, Oscillatoria sp., and
green algae, Nannochioropsis oculata were cultured in interstitial water extracted from botiom
sediments of shrimp culture pond during its 90® day of culture. The interstitial water was rich in
nutrients containing total phosphorus with concentration of 25.983 mg/L (6.136 mg/kg sediment)
and total mitrogen of 65.451 mg/L (24.151 mg/kg sediment). To determine the best cuiture
medium, the three algae were grown in pure interstitial water, diluted interstitial water (1:5) and in
Conway medium. Each treatment was done in triplicates. The best growth medium was found to
be the diluted interstitial water for the C. calcitrans and Oscillatoria sp. However, the growth rates
of N. oculata in all the culture media were not significantly different (p > 0.05). Chaetoceros
calcitrans showed the highest growth rate in diluted interstitial water. In the other two media, the
growth rates of the C. calcitrans were not significantly different (p > 0.05). The highest specific
growth rate for Oscillatoria sp. was also found in diluted interstitial water followed by the Conway
medium and the pure interstitial water. Amongst the- algae, C. calcitrans showed significantly
higher (p < 0.05) specific growth rate than the other algae in all the culture media.

To determine the limiting nutrients for algal growth in the interstitial water, Chaetoceros
calcitrans and Oscillatoria sp. were also grown in diluted interstitial water (1:5) added with
nitrogen, phosphorus, silica and the combination of the three nutrients. The control consisted of the
algae grown i diluted interstitial water alone. Each {reatment was done in triplicates. The addition
of nitrogen and silica to the diluted interstitial water improved the growth rate of C. calcitrans.
The growth rates of Oscillatoria sp. were not significantly different with the additions of various
nutrients, indicating that there were adequate nutrients for this alga, in the interstitial water.

This study showed that the interstitial water contains high concentrations of nutrients
which can increase phytoplankton growth in shrimp ponds. In addition, there is a vast potential of
utilizing interstitial water for mass culture of microalgae.

KEYWORDS: Microalgae, interstitial water, shrimp pond sediment.
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Seed production techniques have been developed for various marine fish and shelifish in
Indonesia. Seabass, Lates calcarifer is one of the species marked as new candidate for aquacultrue.
However, mass mortalities in the larval stages due to unidentified diseases have led to frequent
decreases in production in recent years, .

In 1997, mass mortalities of larval seabass occurred at hatcheries in Situbondo, East Java,
and in Gerokgak, Bali in August and in Banyuwangi in November, The mortality rate reached 100%
in all cases. Clinical signs in affected fish were characterized by abnormal behavior such as
swimming upside down or sinking to the bottom. Water temperature were 27-29°C when outbreaks
of the disease occurred.

The gills and body surface were examined for parasites under light microscope. Bacterial
isolation from liver and brain was conducted using marine agar and TCBS agar, then incubated at
27°C and 35°C for 48 hours. The entire body of each moribund larvae was fixed in 10% phosphate
buffered formalin. The sample was embedded in paraffin wax and the section was stained with
haematoxylin-eosin, For transmission electron -microscopy, the sample was re-fixed in a 2.5%
glutaraldehyde-2% paraformaldehyde mixture (pH 7.4), then post-fixed with 1% osmium tetroxide,
and embedded in Quetol 812. A thin section was stained with 1% uranyl acetate and 1% lead cifrate,
then examined by electron microscope.

No bacteria or parasites were detected in affected fish associated with the disease.
Histopathologically, necrosis and vacuolation in the brain and retina were observed. Abundant
spherical virus particles, 30 nm in diameter, were found in the cytoplasm of affected retinal cells,
These results suggested that the mortalities among larval seabass were due to viral nervous necrosis
(VNN) caused by nodavirus. This is the first report describing VNN in Indonesia.

KEYWORDS: Seabass, Lates calcarifer, viral nervous necrosis, VNN, nodavirus
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DESCRIPTION OF Exorchis dongtinghuensis SP. NOV AND ITS LIFE CYCLE

Renli Zhang Mengzhi Shi Daiyan Hu
Hunan Institute of Parasitic Diseases
Yueyang city, 414000, Hunan province
People Republic of China

A large numble of Parasilutus asotus died of disease in recent years, local government and
fishmen look forward to controlling this disease. In 1992, we collected 200 P. auratus to look for
reason of dieth, and discovered a trematode in anteriority of intestine of dieth P. asotus, which was
not recorded in nature. We name it Exorchis dongtinghuensis sp.nov, which belongs to Exorchinae of
Cryptogonimidae. The results showed that P. asofus died of parasitic discase by the way of our
pathlogical observation. In order to control this kind of parasitic disease, we should investigate
biological character of E. dongtinghuensis. - At first, investigation on the life cycle of the larval
trematodes of this species was necessary for understanding the adult and the second host as well as the
final host of this trematode species. Exorchis dongtinghuensis sp.nov (New species) which lives in
intestine of Parasiturus asotus in Dongting lake regions, and its” life cycle are reported in this
publication. The first intermediate host of Exorchis dongtinghuensis is Oncomelania hupensis, small
fresh-water fishes as second intermediate hosts, and Parasilurus asotus as definitive host. Infection
experiemnts of all hosts and investigation of host’s natural infection had been performed, and
development process of Exorchis dongtinghuensis was observed.

KEYWORDS: Exorchis (trematodes), life history, Intermediate host, Oncomelania hupensis,
Carassius auratus, Parasilutus asotus
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GENETIC DIVERSITY AND CONSERVATION OF CHINESE STURGEQON
(Acipenser sineneis) INFERRED FROM PROTEIN ELETROFHORESIS AND
RANDOM AMPLIFIED POLYMORPHIC DNA
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Chinese sturgeon {(Acipenser sinensis), regarded as a “living fossil” is an anadromous fish
belonging to the order Acipenseriformes, one of the most primitive fish group and the largest
freshwater fishes as well. Due to the overfishing, habituate destruction and poliution the abundance
of the Chinese sturgeon has been depleting, and now under first rank protection in China. In order to
conserving the important resources research on population structures and genetic diversity of Chinese
sturgeon has been conducted at levels of protein and nuclear DNA. All samples were coliected from
Yangtze River during breeding season. First, the genetic variation at protein level was examined by
grade electrophoreses. Total 15 proteins were examine and only 11 proteins are activity detectable.
Conservatively, among 11 proteins 26 loci were screened. Among 26 locus screened only one loci
(MBDH-1) was polymorphic loci and the others were monomorphism. The percentage of polymorphic
loci (P) and heterozgyosity (H) was 0.039 and 0.004 respectively. The genetic variation at protein
level is relative depauperate compared with those of the other bony fishes. In order to get more
information on genetic diversity of the species the further investigation by more sensitive approach,
RAPD (Random Amplified Polymorphic DNA) was applied. Total 70 sampies collected from year
1995, 1996 and 1997 were analyzed. 40 decamer primers were applied and 26 primer gave stable
result. Among 26 primers studied only 6 primers (23%) produced polymorphic bands. Total 108
band was obtained by using 26 primers. Out of 108 bands (locus), 12 bands are polymorphic, and
percentage of polymophic loci(P) was about 11.1%. Genetic distance between individuals was 0.9743
on average, with range from 0.9510 to 1.0000. The genetic diversity H= -EriLnni/N which derived
from Shannon’s index of phenctypic diversity Ho = -ZmiLnnl were introduced in this study. Total
genetic diversity from three years pooled samples was 0.0334. The genetic diversity for year 1995,
1996, and 1997 were 0.0327, 0.0312 and 0.0354 respectively. Result from RAPD also shown that
nuclear genote genetic variation is not rich. Since the most of sturgeon studied were born before the
construction of Gezhouba dam which is the world’s largest hydropower on the Yangtze river now,
and also is a natural population before the Three Gorges Project dam the Yangtze river. Therefore,
present data represents basic picture of genetic diversity before construction of dam ou the Yangize
river, and is a basic line for comparative study the impact of dam construction on the genetic diversity
of Chinese sturgeon in the future. The discussion on how to protect the Chinese sturgeon from
genetic point of view was included.

KEYWORDS : Acipensert sinensis, Chinese sturgeon, Protein electrophoresis, RAPD, Genetic
Structure, Genetic diversity, Genetic conservation
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FEARLY AND RAPID DETECTION OF PLOIDY FOR CHROMOSOME
MANIPULATION IN SHRIMP

Linghua Zhou, Jianhai Xiang and Tian Deng
Institute of Oceanology, Chinese Academy of Sciences
Qingdao, 266071, China

An assay for carly and rapid determination of the ploidy in aquatic animals manipulated on
the chromosome set is very important. It enable the aquaculturists to ensure that time and space will
not be wasted rearing batches of larvae with low manipulated effects. In comparison with the cyto-
engineering in mollusk and fish, the lack of the knowledge about chromosome has been a major
reason why chromosome set manipulation in shrimp is few explored. The present paper describes
some methods with which can detect the ploidy rates early. Embryos and nauplia larvae were used as
material, air-dried method and microfluorometry with Hoechst staining were applied to prepare
chromosomes. Recently, the technology of flow cytometry has been developed for early and rapid
detection of the ploidy rates. The Cell Counter Analyser (CCA-II Partee) with DAPI staining was
used in our studies. It was proven that cytometry is useful for triploid induction in shrimp.

KEYWORDS: ploidy detection, shrimp, embryos and nauplius, microfluorometry, flow cytometry
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