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Abstract

A chain-ferming diatom Skelelorama costatum (Creville) Cleve collected from
¥atswshirg Sea, I.:.p:m was culured o determine the optimam lewel af some
physico-chemical factors for their growth under laboratory conditidns, Filtened
and sterilized aged sea water enriched by adding nutrient solution {Provasoli
1968 was used as the culture medium. The plankton could tolerate a wide
range of salinities {3-55 ppt), Optimum growth was observed at salinities of 20-
35 ppt. temperatures of 20-25°C, light imensities of 80-120 € m™ sec™! and
pH between 7.5 and #.0, Growth did not occur at salinities below 3 ppt and at
temperdores abowe 30°C, From the present study, it is concleded that 5,
costarm was exiremely euryhaline and twolerable o very low salinities

Key words : Diatom, Skeletonema costatum, Physico-chemical faciors,

Euryhaling £

Introduction

Mass culture of marine microalgae has received much attention recently
due to their petential use as live feed in the culture of zooplankton and rearing
larval ferms of commercially impaortant crustaceans, maolluscs, and fishes.
Diatoms have for many years been recognized as an extremely important
source of feod for planktonic animals. It provides one of the few practical means
of feeding aguatic filter feeders and, without doubt, is the most important food
for the pelagic copepods and indirectly for the fish larvae.

Skelstonema costatum is widely distributed, euryhaline and abundant in
estuaries, particularly in the spring. In both fresh and marine waters, this species
is ingested] by lower animals {protozoa, insect larvae, copepads and rotifers)
which in turn are eaten by higher animals such as fish, In many countries this
diatom is considered as one of the best algae for feeding prawn larvae. This
species is also very important due to its potential use as valuable assay
organism for examining water guality. Sanchez et al. (1995) suggested that S
costatum can servie as a good biological source of proteing and fatty acids.

i



5 Khan &l &l

5. costalum, in some situations, can have a negative effect, forms heavy
blooms when gets suitable environment due to eutrophication and causes
economic losses to aguaculiure, This micrealga is a major component of most
plankion blooms, observed in eutrophic waters, particularly associated with toxic
microorganisms in LISA, Romania, France, Norway, Uruguay, China, |apan and
Honghkong,

The abundance of phytoplankton in mature 5 regulated by a multitude of
environmental factors such as nutrients, light, termperature, salinity, and grazing,
lwasaki 11979) mentioned that knowledge of the physiological characteristics of
phytoplankten is indispensable for understanding their growth mechanism.

Ecological and physiological parameters may vary for different strains of
same species of algae. Honjo (1993) reported five different optimum salinities
for five different strains of Heterosigma akashiwa {Hadal Hada. There are some
studies on the occurrence, morphology and autecology of 5. costatum Medlin
1991, Blanchemain et al. 1994}, There is no published report on the effects of
physico-chemical faciors on the growth of 5. costaturm in Yatsushire Sea, Japan,
The purpose of this siudy was ta determine the efiects of temperature, salinity,
light intensity and pH on the growth of Yatsushiro 5ea’s strain of 5. costatum.

Materials and methods

Skeletonema costatum wsed in this study was collected in 1991 from
Yatsushiro Sea, Japan. An axenic culture was established by wsing the
micropipette washing method, Stock cultures were grown in Provasoli's E5
medium (Provascli 1968] at 25 £ 1°C, |ig;|'-|r'l intensity 60 pE m 2 see! and
phatoperiod 12:12-h, L:I¥ cycle.

Cirowth was determined at temperatures from 15-40°C in 5°C intervals,
salinities from 0-63 parts per thousand ippt), pH from 6.5 10 4.5 in 0.5 intervals

and with irradiance adjusted 1o 10, 20, 40, 80, 120 and 200 uE m-2 secl. Two
salinity series lone spanning 0-5 ppt in 1 ppt intervals to detesming minimum
salinity for growth, and the other 5-65 ppt in 5 ppt intervals) were established by
evaporating filtered] Kagoshima Bay water (34.6 ppt) 1o get higher salinity media
and by diluting with deionized water to get lower salinity media, The pH of the
medium was adjusted by addition of 15 HCI ar 1N NaOH,

Culture media were autoclaved for 15 min at 121°C, and aged for several
days prior to Incculation, Before starting the experiment the algae were
acclimated to the experimental condition for at least two generations. Cells of
mid logarithmic growth phase were used for inoculation to ensure that the cells
were nutritionally replete. Sterilized micropipette were uted 1o transfer the
inocula. Individual growth mediem in the culture tubes was gently shaken once a
day for accelerating growth and to avoid settlement of algal cells. All growth
studies were done in triplicate, The cell concentration was determined by direct
counting by using a Sedgewick-Rafter chamber. Counts were made immediately
after inoculation and then each other day up to 10 days. For reducing errors due
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o possible synchronous divisions  counfs were made ar the Lame nime each
day, The average number of cell divisions per day {K) for the b-day growth
period was calculated from:

Ct 1

K= I — ]

Ty tin2
where, Cy and Cg are cell concentrations at times t and 0, respectively (Guillard
197 %),

Division rates wnder different conditions were subjected to analysis of
variance (ANOVA] [Statview 5.E. + Graphics, Abacus. Concepts, Inc.).
sipnificant differences among the means were determined wsing Duncan’s
multiple range ted (DMET) (Gomez and Gomez 1984),

Results

Growth of Skeletorema costatum atl different salinities and at constant
temperature (25°C), iradiance (60 pE mZ sec1) and pH (8.2) is shown in Figs.
1-3, The plankion could tolerste a wide range of salinities (3-55 pptl. It grew well
al the salinity range of 20-35 ppt. The maximum cell density 11,46 x109 celis
ml" was found at 20 pot on the Gth day [Fig. 2). Mo lag phase was exhibited at
salinities from 10-45 ppt with the exponential growth from the 2nd o Gth day.
The alga failed to grow below 3 ppt but cells were able to survive up to B days at
2 ppt. At 0 and 1 ppt no living cells were found after 2 days and 5 days,
respectively (Fig. 11. Cultures at higher ranges of salinity (50-55 ppt] exhibited a
shart lag phase (2 days). The exponential growth was found from the 4th o 8th
day with maximum growth on the Bih day al, higher salinities (Fig, 2), MNeither
increase nor decrease in cell numbers sccurred in the media al 60 ppt by the
4th day and thereafter the number of cell started to decline, No growth was

observed at 65 ppt and the rate of suravability was transtent,
i
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Analysis of variance (ANOWA] showed that the difierence in mean daily
division rate at vamous salinities were highly significant. The highest mean daily
diviston rate [0.73 divisions day~!] was observed at 20 ppt which was nat
significantly higher than at 25 ppt (Fig. 3. The division rate of the plankton in
relation 1o different salinities showed that the growth tends 1o increase from 10
1o 20 ppt and showed a slow declining trend up to 40 ppt then a rapid declining
trend from 40 ppt {Fig. 31

The relationship between prowth and temperature at constant salinity (30
ppdl, irradiance (60 uE m~2 sec™!) and pH (8.2] is presented in Figs. 4 and 5. The
plankion was cultured at different temperatures from 15 to 40°C in 5°C intervals.
The maximum cell density 9.80 x 107 cells mi-1 was at 20°C on the &th day. Mo
lag phase was exhibited at temperatures from 20 to 25°C with the exponential
growth from the Ind 1o 6th day. The alga failed to grow at 35°C but cells were
able to survive up to 6 days. At 40°C, no living cells wera found on the second
day after imoculation,
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Fig. 4. Growth curves of 5. costalum ab different lemperatures.
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The division rate of the plankion in relation to different temperature levels
shows that the growth tends to increase from 15" to 20°C and then shows a
declining trend (Fig. 5). The highest division rate 0.68 divisions day~] was
abserved at 20°C which was not significantly higher than at 25°C. The mean
division rate decreased significantly with Increasing temperature of above 25°C.

Crowth of 5. costatum at different pH's with the fixed temperature (257C),
salinity (30 ppt and light intensity {60 pE m-2 sec1) is shown in Figs. & and 7.
During the course of the experiment, the final pH of the culture media changed
slightly (within D.O5 pH units) from the initial pH. The maximum cell density
(10,37 % 107 cells mi-1) was recorded at pH 7.5 on the Gth day. The rapid
growth was found at pH 7.0-8.5 without passing any lag phase. The highest
division rate (0.73 + 0.01 divisions day* '} was observed at pH 7.5 which is not
significantly higher than at pH B.0{0.72 + 0.01 divisions day -1} IFig. 7). Again pH
7.0 and 8.5 were equally effective. Slower growth was found at pH 9.0 and 9.5
with maximum cell yields of 5.77 x 107 and 4.89 x10% cells ml"1, respectively

an bth day of culture. Poor growth was found at pH 6.5 with 2 days of lag phase.
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Fig. 6. Crowith curves of 5 costatum ot different pH.
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5. costaturm was cultured at different light intensities, from 10-200 pE m 2
sec1 for 10 days. The plankton grew well with light intensities more than 40 uE
m-2 sec-! iFig. 81 The optimum light intensity for its growth was 120 uE m-Z
sect !, The growth was comparatively slower and poarer at 10 pE m+ sec™! and
the growth curve tendls to increase up to the 4th day and then entered into the
statronary phase (Fig, 81
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Fig. B Crowth curves of 5 costalum at different light intensitics.
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Analysis of variance (ANOVA] showed that the difference in mean daily
divisicn rate at various light intensities ware highly significant. The highest
division rate {073 divisions day-1) was ohserved at 120 uE m'? sect! which
was significantly higher than all other light intensities (Fig. 9. No significant

difierence in division rate was observed between 80 and 200 UE m2sec-!,

Discussion

In the experiments it was found that within a range of 10-45 ppt salinity the
exponential growth bepan withoul passing any lag phase and that might be due
to the inoculation of the culture at its exponential phase of growth, According 1o
Spencer {1954} the length of the lag phase is least when the incculum s in s
exponential phase of growth, Ammini [1984] and Gopirathan (1984] have
observed similar results in microalgal culiare,

The salinity tolerance of phytoplankion varies with species and strains. Table
1 summarizes the data reported by several investigators on the range of salinity
tolerance and the optimum salinity for growth of some marine diatoms. Shimura
ef al. (1979} reported that the optimum salinity for the growth of Harima MNada's
strain of 5. costatum was 25 ppt which was within the optimum salinity range
(20-35 ppt) in culwres of the present study, 5. costatum of Yatsushinm Sea could
tolerate a wide range of salinities, ranging down 1o 3 ppl or up W 55 ppt and it
does not agree with that reported by Shimura er al. (1979) for Harima Mada's
strain (4.4-40 ppt), Other diatoms were found o be less eurvhaling than our
strain of &, costatum (Table 1), On the otherband, red-tide producing
dinoffagellates and phytoflagellates are generally highly sensitive to lower (< 15
ppt} salinities (Khan et 2/, 1995, 19961 White {1978) reported that a red-tide
producing dinoflagellate Gonyawlax excavata (Braarud! Balech did not grow
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below 10 ppt. Similar observations were found for raphidophycean flagellates
Fibrocapsa japonica [Tariumi and Takano) {Khan er al. 19961 and Chattonella
anfigua (Hadal Ono (Khan et al. 1995).

Table 1, Range of salinity tolerance and aptimum salinity for the growth of some marine

dlatoms
Diatams Sallnaty tolerance Cyptimuim Authaor
ppt salinity ipptl
Ehplotanema casiatum %.0:53 2025 Present siudy
E. coslarim 4440 25 Shimura o al. 17970)
Ciralzuiva pelagica frl-a3 20 Takano [1963%
Chsplarens radians b 0-d8 15 Takana (149631
Cprlotells enplica 3.4-51 1z Liu & Hefetzst (1976
Cyveloselia nand B3z 16 Gigillard & Ryther {15952

In the present study, optimal growth of $. costatum occurred under a
narrow temperature range {20-25°C) which agrees fairly well with those
previously reported for Chastoceros armatum T, West (Lewin and Mackas 1972}
ane Gymnadinium catenatum Craham iEllegaard er al. 1993). Although many
phytoplankton species are very resistant 1o lemperatureé change (Tomas 1978,
Watanabe er al. 1982), §. costatum is very sensitive to high temperature. The
temperature tolerance range ohserved in the present studly does not agree with
those reported by Admiraal (F977) for three Esluarll'le benthic diatoms Nitzschia
¢. 0. dissipate (KUtzingl Grunow, .ﬂ.mphaprar.a't i. paludosa W. Smith and
Mitzachia sigma (KO tzing) W. Smith. All of them were found 1o be more tolerant
to high temperatures than 5. costatum and optimum temperature of these three
species were 25°C or higher. In the present study, the plankion failed to grow at
35°C, afthough celis were able o survive up 1o 6 days and were found to be
either severely damaged or died rapidly at 40°C, in agreement with previous
reports of Saks et al. (1974) who found that temperature above 36°C stress
many marine and estuarine algae and tend to inhibit growth, The temperature
tolerance range of 5 costatum was different from the description of Tomas
11978} for some coastal phytoplankton species, who found them to tolerate a
wide range of temperatures and reported to be eurythermal.

Though most marine and estuarine phytoplankton studied in faboratory
conditions have a similar pH tolerance, an optimum pH at around 6.0 and a
decrease in growth rate at more acidic and alkaline pH values (Kain and Fogg
1958), but it has sometimes been observed that growth of some species was
enhanced in acid media. Some strains of Chlorella kessleri and Chiorella
saccharophila could tolerate pH as low as 3.0 (Kessler 19800, lkemaori and
Mishida [1967] suggested that microscopic algae showed decreasing growth
rates with increasing pH values. Goldman e af. (1982), while studying the effect
af pH in intensive continuous microalgal cultures vsing pH range from 7.6-1006,
observed that although Chlorefla volgarie Beij grew up to pH 1006, it was
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adversely affected by alkaline pH. In our study, the optimum pH for the growth
of 5, costatum was found to be between 7.5-8.0. Adeguate growth was also
fourd at pH 7.0 and 8.5. Even at pH 2.0 and 9.5, growth rates were (.63 and
(60 divisions da',.'“, respectively. Mishijima and Hata (1966) reported that a
raphidophycean flagellate C, antigua grew well at pH B.0-8.2, could not grow at
pH 6.5 and adversely affected at pH 7.0-7.5, From these results, it is concluded
that 5. costatum can tolerate broader ranges of pH.

Alzae being mostly phatoautotrophic reguire light for their growth and the
effect of light depends on the guality and intensity of light, The optimum light
intensity for the growth of the plankton (5. costatum)} was 120 pE m* secl
Cell division was limited at low light intensity (Fig. 9). Similar results were found
by Lewin and Mackas (1972) for Asterionella socialis Lewan and Mosris.

From the present experiment, it is concluded that 5. costatum from
Yatsushiro Sea, Japan is extremely euryhaline and tolerable to very low salinities.
Optimum . growth occurred under a narrow range of temperature and it was
strongly inhibited at high termperatures. Mutrients are one of the most imporant
environmental factors that influence growth of any alga. The nutrient dynamics in
Yatsushire Sea, Japan and their effects on growth of 5 costatum and other
phytoplankton are needed (o be studied,
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Ahstract

The effect of introduction of mofa ( Amblyphargngodon mobn in polycaliure with
rohu [ Lateo rafital, catla (Catla catlal and mirroy Carp (Cypnnus carguid. var.
specularish was stodied in semi-infensive cultune spitern in the pond comples of
the Fisheries Faculty, Bangladesh Agricultural University, Mymensingh. Mola, a
small indigerous fish was found 0 exert a negalive impact on growth and
production of carps. After four mombs® earing. signifcant difference (P<0.05)
was chsenved in the net production betwean the reatments.

Key words 3 A mofa Polucolbere, Indian Mo Carp, Cioemnan carp

Introduction

while fish production in the country from the natural sources is gradually
declining, intensive efforts are being directed wowards polyculture of Indian major
carps and some exatic carps (Kohinoos er al, 19961, However, despite the active
support of the Government of Bangladesh to boost fish culture, the nutritional
intake of the rural people remains poos, Fish farmers normally grow fish as a
cash crop and sell all their produce in the market saving little fish for their own
consumption, This endency could be changed by producing small indigenous
fish along with carps In the polyculhure system.

The small indigenous fishes are a chief source of animal protein and micro-
mutrients for the reral poor in Bangladesh. Sixteen species of small indigenous
fishies are considered suitable for aguaculture (IFADEP 19%6). Among those,
mala (Amblypharyngodon mola) is of special interest to the fish farmers
because of its good taste, Its high nutritional value has created an equally grea:
interest among the scientists, Thilsted et al. (1997) recorded that 100g mola
contain approximately 1%60ug, 107 1mg and 7.0mg of vitamin A, calcium and
iron respectively. Though the small fishes have always been regarded as
competitors of carps in the polyculture system and therefore invariably
eliminaied but no  studies have so far been made on the effect of small
indigenous fish such as mola, chela, punti etc. on the growth and production of
carps in the system, The present study was, therefore, undertaken to assess the
effects of mola (A, mola) In the carp polyculture system.
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Materials and methods

Sludy area

The experiment was conducted in six earthen ponds of 75m” each with a
depth af 1.5m in the pond complex of Faculty of Fisheries at the Bangladesh
Agricultural University, Mymensingh , during August '96 to January "97.

Preparalion of ponds

All the ponds were treated with lime at the rate of 250 kg/ha. After three
days of limingthe ponds were fertilized with cow manure at the rate of
1000kgha,
Stocking of fish

The ponds were stocked after three days of ferdilization. The experiment
consisted of two treatments with three replicates, In both the treatments, robu
(L rahita), cata {C, catla) and mimor carp (€. carpio var, specularis) were stocked
at a stocking density of 10,000/ha in the ratio of 1:1:1. A small indigenous
species, mola (A.mola) was stocked as an additional component in treatment 1l
at a stocking density of 25,000/ha.
Post stocking management

Both the treatments were subjected to the same regime of feed and
fertilizer application. Commaonly available agriculiural by-products such as rice
bran (60%) and mustard oil cake (40%) were used as supplementary feed at the
rate of 3-4 % of standing crop of fish, Fish Were sampled at fornightly intervils
te assess their growth and health. Feeding was adjusted on the basis of
estimated fish biomass. All the ponds were also regularly fertilized with catthe
manure at the rate of 1000 kg'ha at 15 days interval.

Water sampling and analysis

Water quality parameters transparency, p", dissolved oxygen(DO) and
chlorophyli-a were estimated at weekly intervals between 0800 to 0900 hrs,
while total hardness, PO,-F and NH,-0 analysed at fortnightly intervals. Standard
procedures and methods were followed (American Public Health Association
19849) for analyses of water samples,
Flankton enumeration

Plankion samples were collected at fortnightly intervals following Dewan et
al. (1991), Using a Sedgwick-Rafter cell, identification and enumeration of
plankien were done following Bellinger (1992).

Harvesting of fish

At the end of the experiment, the fishes were recovered by repeated
netting and de-watering the ponds. About 40% fish were measured to
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determine the final growth and all the fishes were weighed for the estimation of
total production.

Statistical analysis

For statistical analysis of the data, ANOVA was applied following Sokal and
Rohli {19913,

Results

Waler quality

The values of water quality parameters such as temperature, Fansparency,
p". DO, total hardness, total ammaonia, phosphate and chiorophyll-a are
presented in Table 1, These values were not found to be significantly different
(P>0.05} when compared between the treatments,

Tabbe 1, Mean values of water quality parameters under two freatments

Trealment Treatmant-1 Treatment- F ratio Sapnificance Lable
Waser Tempeiaiue (0l AT.8500025 7. FixHE 1.4% L
TransparenCyliom| 2202350 12.50=2.40 AR E ME*
pH T =D 1% 7. B0 1.1 ME*
D0 (gl £,4520.10 4.20%D.12 .51 ME"
Tatal Hardnessing 114,54216,84 104814812 .84 L
PP imad) {p.2440.04 . 29240.03 1.71 M5
1 +MH , impT (.1 540,10 {1, 144002 i) M=
Chlomphylla (g 69.75+29.83 44.57£3.53 2.0 ME*

=Sz Mot significant [P = 1Li05)

Plankfon

Phytoplankton population  mainly comprised four major  groups:
Bacillariophyceae, Chlorophyceae, Cyanophyaceas and Euglenophyceae (Table
). Chlorophyceae was the most dominant group and was represented by a
large number of genera in both the treatments. Cyanophyeeae was the second
largest group of plankion while the third largest group was the Euglenophyceae.
The phytoplankion population did naot show any significant difference (P=0.031 in
the two freatments.
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Table 2. Mean abundance of plankton (x10°) in two treatments

Treatment Treatment-l  Treatrment-il Fratio  Bignificance
Phytoplankton

Bacillarsophyceas 3.5040.66 3.230.25 0.390 mE*
Chlorophycaas 11084161 4.,8320.38 1.730 5"
Cranophycese 72544 56 5.4240.38 1.150 m5*
Eumemphw:-&ae 802104 S.0z066 L8735 B5*
Imqﬂmﬂdﬂn i, A48 .04 5, 202126 1700 ME*"
Tulal pl:u'i:lun B Beie-drc £ IFFOEE.S2 1.590 M5*

*fE-Mod significant (P o QW05

The abundance of zooplankton comprising Crustacea and Rotifera was low
in both the treatments. The mean abundance of zooplankton was 6.34 + 1.04 x
10% cells A and 6.33 = 1.28 x 10* cellsd in weatment | and treatment ||
recpectively, Though ozooplankton population was appeared high in treatment |
but there was no significant difference (P=0.05) between the tao freatments,

Growth and production of fish

The details of fish growth and production are presented in Table 3, The
average survival of rohu in four months was 88% and B0% in treatment | and
treatment || respectively. The mean final weights of fish were found to be 122.06
g and 109,73 ¢ in treatment | and treatment Il respectively. The net yviald of fish
in treatment | was 344 kg'tha, which was significantly higherP<0.05) than that of
treatment 1 (244 kg'ha),

Catla showed insignificant difference in growth (P=0.03) between the two
treatments with survival rates of 92% and 88 %, average final weights of 147.60g
and 135.30g and the net yields of 425.36 kp'ha and 352 kg'ha in treatment | and
treatment Il respectively, which showed significant differences (P<0,05] between
the treatments.
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For mirror carp, the survival rates were 80% and 76%, average final weights
of 266.7g and 22437 g and net yields of 678 kgha and 472 kgha in treatment |
and treatment || respectively. These values when tested statistically, showed
significant differences (P<0.05],

In all the ponds under treatment |1, the number of mola was higher than the
initial number, as mot of the mola had bred in the ponds. The average net
production of mola was 56.67 kgha'd months,

The monthly growth rate and specific growth rate [ SCR) of fish in treatment
| and treatment |l are presented in Table 4. The specific growth rate [SGR] of
mirror carp was the highest among all the species in both treatments whereas
that of rohu was the lowest, All the species in treatment | showed higher growth
than that of treatment 11, The average net production of carps in polyculture
without maola in treatment-l was 1448 kg'ha, while it was 1126 kg'ha in
treatment-Il with mola, where the contribution of mola was 58.67 kg'ha only. The
total production was 29.41% higher in treatment-l where only carps were
stocked. When the total net productions betwesn the treatments were
compared using ANOVA, there was a significant difference (P<0.03} between
the treatments.

Table 4. Monthly average prowth of fishes dwt) in the two freatments

Treatment  Species Iritial Growth (g) SGE
Weighd (gl Sepl. (67a 4 Hiw D, 1%l

Rahw 485 47,73 E-'Ei.-ﬂl 10267 1224 i

I LCalls 1.79 56,63 B5.63 131,27 147,64 44

kirrar canp 5.8 40,30 51,20 124,70 266,70 33

Foaba i &5 34.50 G20 96.53 10%.73 26

11 Catla 4.4 58,06 2113 10367 135,30 P

wlirrar carg .28 31,10 90,23 11373 42437 R

Discussion

The water quality parameters were found within acceptable ranges in all the
ponds and the fich were not found in 4 distressed condition at any time during
the experimental pericd. However, dissalved oxygen and F™ were relatively low
in all the ponds throughout the experimental period, Application of cattle manure
and supplementary feed might have reduced dissolved oxygen to some extent
and affected the p" levels too. Ahmed (1993} also reported  low dissolved
axygen and P" levels from the fertilized and fed carp fingedings ponds in
Bangladesh. Total hardness, phosphate and total ammonia were within the
ranges for semi-intensive fish culture and similar with the findings of Wahab er
al. (1994}, Dewan et al. {13931} and Azimv et al. (1993,
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With the four families of phytoplankton were represented by a number of
genera found in tropical ponds as reported by Mollah and Aminul Hogue {1375),
Dewan er al. (1991), Wahab and Ahmed (1991}, Wahab et al. (1994) and Azim
et al, (1995). Representatives of both chlorophyceae and cyanophyceae were
present in higher numbers indicating a positive bearing on the greater survival of
fish in general (Wahab er 4/.,1993), Both phyoplankton and zooplankion were
decreased In numbers/Titer in treatment-l| where mola (A molal was introduced,
a5 its main food consias of blee green and green algae, crustaceans and rotifers
IMustafa 1950,

Both fertilization and application of supplementary feed, resulted in beqter
survival of all species in both the treatments. With the introduction of mola, the
growth of rohu, catla and mirmar carp was reduced to some extent. This might be
due 1o the fact that mola competed for food and space with all of them, Miah
and Dewan (1977) observed that robu is an omnivore with preference for debris
and decaying vegetation, Dewan et al. (1977) have reported that fry and
fingerlings of catla were absclutely zooplankton feeders and showed a greater
preference for animal food with increase in size. They also found that catla was
strictly a surface feeder when small in size but fed in the middle and battom
layers as the size increased, Common carp prefers to feed on different food
iterms ar cifferent sizes, Smaller fish prefer to feed on debris, animal and plant
fnods, Intermediate size fish are omnivore with a marked feeding preference fior
animal foods [ Ulddin 1981). It is clear from the present experiment that with
stecking of mola, the growth of rohu and mirror carp is affected severely. It is
suggested that mola may not be cultured with garps.

References

Ahmed, Z.F., 1993, Electivity index and dietary overlap of Catla catla (Hamilon) in
fertilized and fed and fedilized ponds of Bangladesh., M.5c, Thesis, Faculty of
Fisheries, BALL Mymenzingh.

Azim, M.E, G5 Talukder, M.A. Wahab, MM, Haque and M.5. Hag, 1995, Effect of
liming and maintenance of total hardness levels on fish production in fertilized
pondk, Progress. Agric. , BI2k 7-14

AMERICAM. PUBLIC HEALTH ASSOCIATEON, 1989, Standard Methods for the
Examination of Water and Wastewater, American Public Health Asseciation,
Washington, DC.

Bellinger, E.G., 1992. A Key to Common Algae. The Institution of Water and
Envirgnmental Management, London. 138pp.

Drewan, 5., M. M. Ali and 8. A lslam, 1977, Swudies on the size and patiorns of feeding
of fry and fingerlings of three major carps wviz. Labeo rohita {(Ham.l, Catfa catla {Ham)
and Cirhina mogala IHam.). Bangladesh | Agric. Seci, 2020 : 221-228.

Drawan, 5., MA Wahab, M.C.M, Beverldge, M.H. Rahman and B.K. Sarker, 1991, Food
selection, electivity and dietary everlap among planktivores Chinese and Indian rajor
carps fry and fingerlings prown in extensively managed , rain-fed ponds in
Bangladesh, Aquacullure and Fisherdes Managemend, 22 ; 277-294,

125



AHAM Kohinpor et al

IFADEP, 1996, Small Indigenows Species Culture in Bangladesh, Integrated Food Assisted
Development Project IFADEP). Technical Repost Mo.i. Department of Fisheries,
Government of Bangladesh, 3p.

Kohinpor, AH.M., BALM. Kamal, 5.0, RBahamatullah and M.A Wahab, 1996, Research
and achievement: Preliminary observation on the culiure potential of three SIS,
wola, Chela and Pumti. Faper presented at the seminar on *Small Indigenous Fish
species [515) culture in Bangladesh” organized by Department of Zoelogy, Rajshahi
University, 12 December, 19946,

ilah, LU, and 5. Dewan, 1977, Diel pattem of feeding of a major carp Labeo rohita
(Fam.) in a Bangladesh pond. Bangladesh | Agric. Sci., 4 : B1-B8.

Mollah, MF.A, and ALK M. Aminul Hague, 1978. Studies on monthly variations of
plankton in relation 1o the physicochemical conditions of water and  botiom il of
two ponds, Bangladesh |, Fish,, 1011 7-17

Mustafa, G., 1990, Composite Culture and Biclagy of Some Indigenous Fishes of
Bangladesh, Ph.O. Thesis, Depanment of Zoology, Dhaka Unlversity. 145pp.

Sokal, B.T. and F.J. Bohld, 1991, Blometry 2nd ed, W.H. Freeman and Co., Mew York,

Thitsted, 5H., M. Roos and M. Hassan, 1957, The role of small indigenous fish species in
food and nutrition security in Bangladesh, NAGA News Letter, 13p.

Lickdin, M., 1997, Food and feeding habit of common carp (£ campiol. M.Sc. Thesis,
Depanment of Aguaculiure and Management, Bangladesh Agricultural University,
Mymensimgh, 915,

Wahab, M.A. and ZF. Abmed, 1992, The efiect of planktivorous carp species
combination on food organism and electivity indices in the fish ponds. Progress.
Agric, 242y - 2130,

Wahab, M.A., ZF, Ahmed, M5, Hag and M, Begum, 1994, Compatibility of silver carps
in the polyculture of cyprinid fishes. Progress. dgric., 5121 321227,

Wahab, M.A, Z.F. Ahmed, M. Aminel Istam, M.5, Hag and 5.8, Rahmawllah, 1595,
Effects of introduction of common carp, Cyprinus carpio (L) on the pond ecology
and growth of fish in polyvoulture. Agquacuiture Research, 26 1 619-624.

dlanuscrip received 20 Octobear [997)

126



Hang.'-u'ﬂﬂ'a- I Fizh, Res., 202], 1994 = 127137

Predatory behaviour of a snakehead fish (Channa
striatus Bloch)

M. Das” , 5.C. Chakraborty!, F. Ahmed and R, K. Basak

Diepartment of Aguaculiee

Bangladesh Agrcoifon Liniverily, Mymensingh LA, Bangladash

' Department of Fisheries Techinokty, BALL Mymensingh 2202, Banglacdesh
* Covmesponding author

Ahstract

The predatony behaviour of a snake-hoad, Chamna stristug (Bloch] on Labeo rohifa
fingerlings was studied in the laboratory, The gudy was conducted with six C
sratus (12010 210 g and 22 10 28 cm) over 24h a day for 3 weeks. Three difierent
sizes prey of large (2.00g and 5.8cml, medium (1.30g and 4.5cm) and small
{0.72g and 3.5cmi were used for the first week and then medium size prey for 2nd
and 3rd weeks. All the predators prefemed eating the small group of L. rohifa
although all thiee size groups of L rohita ofemed wone available 1t was found that
the prey fishes remainad together aside of the aguarium from the predator.
Precator first targeted a prey, drove fast fowards i, the prey tried o escape from
the predator's attack wsing a specific mute and finally the predator grasped the
prey on head first and then engulfed. The handling time ranged between 45 and
50 sac, The time of peak feading was found in the moming and in the evening of
day. When 2 or 3 predators were kept in one aquarium, they engaged in fighting,
head on, followed by an antack on the mouth region by the dominant one, and
subgequently on the pectoeal fin and caudal fin of the defeating one. After 2-3
days they becarme habituated 1o remain together and did not involve themselves in
fighting.

Key words : Chaowna sirdatus, Labeo roftita, Predator

Introduction

Predatory fish have got their preference due to their compact muscle, and less
hony structure. They have got both desirable and undesirable effects on the
community structure of an ecosystem depending on their specific role. Predatory
fish may compete for the space with the most desirable fish. Besides, predatory fish
prey on desired fish directly. Such a predatory fish decreases the production of
desirable fish if entered into the fish pond or if their occurrence increases in
comparisan to their food fish in the natural population. In controlled fish farming, i
is essential to remove predatory fish from the water body. In the contrary the
presence of predatony fish is accepted for a limited period in an overpopulated
water body with small undesirable fishes.
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It is important o know the predator itself and predatory behaviour from the
academnic, aguaculture and fisheries management purposes. It is helieved that
predatory fish hampers the fish production in the waterbodky, but they are less well
studied experimentally (Paszkowski and Tonn 1994), Channa striatus [commonly
called sholl, a snake headed fish distributed widely throughout the Indian
subcantinent and are oflen the most common predator in fresh water bodies., From
the beginning of aguaculture in this region most of the fish pond had been introded
by . striatus from wild source causing a greal economic loss by eating fish
frysfingeelings of culture species. There have been various reports on the feeding
hehaviour of different predatory fishes all over the world (Savino and Stein 1982,
Tonn and Paszkowski 1986 & 19387, Hoyle and Keast 1987, Tonn et al, 1989,
Hambwight 1991, Pagzkowski and Tonn 1994) but information regarding predation
and predatory behaviows of C, striatus (Bloch) is absent.

The present work was thus designed 1o study the predatory behaviour of C
striatus over 14h period of the day to provide a basis for future management
progratnme of Indian carp culture, by offering the fingerlings of Labeo rohita as
prey animal with following objectives of determining the preference of the prey
size by the predator, studying the diel feeding pattern of the predator and the
feeding behaviour af the predatos.

Materials and methods

The present study was conducted in the laboratory of the Department of
Fisheries Technolopy, Bangladesh Agricultural University, Mymensingh, for 21
days in the month of August, 1995, Six glass aquaria (1 20cm & 60cm x 450m)
marked as agquarium MNo. 1, 2, 34, 5 and &, were used to conduct the experiment.
The aquaria placed in a row om a table were filled with clean tap water up to the
level of 40vm. Aerator (Daivo B400) were used for aeration in the aguariunm water
over 2dh.

Experimental fish and acclimatizalion

The discase free predatory fish, O stmatus caught by cast nel from a beel (large
natural depression filled with water), were collected from a fish frader, The bealthy
prey fingerings of L rohita commonly called rul, were collected from Bangladesh
Fisheries Besearch Institute, Mymensingh,

The collected predators were placed immediately into a stlocking-fank in the
laboratory and the saturated dissolved oxygen level in water was maintained by
continuois aeration. Predatoss were then treated with salt (2% dip for 1 hour) and,
malachite-green {1 ppml as a prophylactic treatment, The predators were kept in
the stocking-tank for seven days and one prey for each predator was given as food
inte the tank on the first day and the number of prey in the tank were gradually
increased uplo the satiation of predators for the nest 6 days, On the other hand, the
collected prey (L. rohital were transferred into the laboratory and placed into
another large stocking-tank, They were also given prophylactic treatment. Water in
this tank was aerated by an aerator continuously, They were kept into the tank
without supplying any foeod for first two days. After that supplementary food at the
rate of maintenance ration (about 1% body weightl was supplied to the fingerlings,
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Behaviour of predator

To observe the predatory behaviour six € striatus (22-28 cm and 120-210 g)
were selected and numbered as P, P, P3, Py, Pg, Pg and each fish was released
into the aguarium bearing corresponding number. Each of the agquarium was
provided with one predator for first 7 days: then two predators in each aguarium
for another 7 days and three peedators in each aquarium for the last 7 days. Prey
were grouped inlo three  as large, medium and small having mean length, weight
and body depth of 5.8cm, 2.0g, 0.98cm; 4.5cm, 1,34 0.84cm and 3.5cm, 0.72g
and 0.7 1cm respectively. Thirty prey (10 from each size-classh were offered "as
sufficient” to each aguarium for the first week and the medium size prey of & were
offered 1o the predators in each aguarium for the next two weeks, Continuous
aeration in each agquarium was maintained for dissolved oxygen, The lemperature
of the water ranged between 28" and 30°C. Faecal maters from the aguarium was
cleaned regularly by the method of siphoning in the moming and the water inside
the aquarium was then replaced (about 1/3) with fresh clean aerated tap water
without disturbing the fish.

Predatary behaviour was observed for 24h regularly during the study period,
The time and method of prey-capture were observed and recorded, At the start of
the experiment total length (om), body weight (g), jaw length (cm) and mouth gape
icm) of predators were measured and recorded (Table 1), Data, on prey eaten by
predators. were recorded quantitatively and qualitatively, Movement pattern of the
predator as well as that of the prey were abserved by naked eyes over 24h period
during the experiment.

Table 1. Information about experimental predators (2 stiriates
.l;

Prodatoe Totallength Body weight Jarwi ety saniith gape
e u b bomi
Llpper joe Loweir jiw Vemcal Horlzoreal
Py 10 i20 15 30 4.8 1.5
Py P 122 15 3.0 4.5 15
Py 24.1 130 10 31 50 16
Py 5 135 a0 11 54 16
Py T 166 31 3.2 5.2 17
P 20 210 32 1.3 5.3 3.8

Plrpnhiﬂﬂrmrr.lbn-rr Pd-.l-"rl.-darnrnmrﬂvcrd-
Py = Predanr namber 2 P = Predamor aumber 5
Py = Predabor namber 1 Py = Predator number &

Results and discussion

Prior 1o start the experiment, predators {C. striatus) were adjusted inte the tank
with supplied prey. it was observed that the predation by predators was lower al
the beginning of the acclimatization and then it increased day by day. Less
predation at the start by the predators might be due to the new environmant in the
laboratory. It was found that predators were acclimatized to the new environment
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within 7 days. During the last 3 days in acclimation similar number of prey was
eaten by predator which indicated the acclimatization of fish with the new

enviranment, The hasic information of the selected experimental fish are shown in
Tahle 1.

Feeding pattern

The daily food preference by all the predators were firstly small size prey
followed by medium and large size prey respectively (Table 21, Paszkowski and
Tann [1994) reported that large vellow perch ingested significantly more small
fathead minnows than medium or large fathead minnows, even though the size-
classes were equally available, Similarly, Lawrence (1958) found piscivores tend to
consumo prey sizes that are much smalles than the maximum possible. The largest
predator [Pl ate a total of maximum number of prey of 144 (170.%g) during the
first week, followed by Pg, Py, Py, Py respectively and the minimum pradation 93
(10122 wat found incase of the smallest predator (P4 (Table 2). Similar feeding
pattern was observed during the 2nd and 3rd weeks of the experiment (Table 3, 4],
The feeding pattern indicated that whatever may be the density of predator (1,3,3]
in an aquarium the prey consumed was directly related to the size of the predator.

Tahle 3. Predation of € striatus on L. rohita during second week of the experiment
(Supplied prey: Madium cize; Mumber Perday'vguarivm = &0l

Dray Mumber and biomass of prey (gl eaten by predator
.ﬁ.-quan'mn -1 .ﬁ.qunn'urﬂ A | Pu.]un.ru.lm « 3
P Pe, Py, Py Py Py
Cary 1 o 12 13 14 15
(14.31" (R 1155 &l 8.2 (19,5
Dy 2 n L L1 13 13 L1
1143 34,7} 1431 (Wbl L] 5 LI By
Dy 5 ] ] 3 12 13 15
(130 (23.4k (F5.9) (15,64 116,49 L1805
Crary & i i 1 12 12 13
(135 (23.4) (14,3} 115.h¢ 5.6 118,53
Dy 5 i L 12 i2 4 13
(13.00 (24,7 (15,6 5.6+ R0 ) (14,5
Cay & 1l i 13 13 12 16
(14,3} (26.00 i6,hm b (15,6 LHLE
Dy 7 n 1% n LI 13 13
(13,00 (24,7 £14,3) (15,6 (16,45 (14,5
Tatal 3 133 Bis) & ol 107
(3.5 (1733 (10730 {11300 183 113501
- 11.258 11.762 12,635 12429 12519 11.871

*  The fgwes within the pansnibesis represent e weight ol precor ssien by predator,
= Amauwnt of food fpreyl eaten by predator per day (% body weight of the predatoel, P PP g
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Table 4. Predation of C. striafus on L, rohita during third week of the experiment
Supplied preve Medium size; Mumber: Perday/Aquarium = &0}

Day MNumber and biomass of prey {g) eaten by predator
Agquariyem - | Acpuariurm = 2

Py Pg P, Teral Fy Fq Py Tl

T Dayl 14 18 4 1 12 11 %
HEX* (2080 247 BT 43 (I5& (163) 46.4)

Day 2 11 15 a 43 10 n 12 H
(169 (195 (2600 B4 0033 43 183 443

Bay 3 T 16 9 4 ] 12 12 M
(18.2) (208 (247 B3 03 05& 158 443

By 4 3 T+ i 45 10 12 13 5
a2 (195 247 G103 O56 (163 [45.5)

Dy 5 13 15 g &7 11 13 12 k-
(169 (195 247 EBLY 043 N&m 158 M68)

Cay & i2 15 x a7 in 1] 12 1
(1560 (195 2600 L 03 D43 58 429

Day 7 13 15 ] =] ] 13 12 i
(16:9) (208} (247 te2d4r (1301 1169 (156 (45.5)

Total az o7 145 - T2 B4 ar
(119nh 1d04f  £175.5) - %3.46 asr 1At
e d 12656 12081 11539 4 AI.'I-IL’I 12,787 12429

*  The fgwes within the panenttests rmpresant the walght of prey earen by predator,
= Amaurnt of food (ueeyd eaten by precaiee per day (% oy weight of the pregararl P P Py Py Py
AP = Predators

Handling of prey by predator

Iv the present study it was observed that the predator and prey always took
their place in aguarium just to the opposite comer of the aquarium instead of living
together. It was clearly observed that the prey tried to escape from the predatoa’s
attack using a characteristic pattern of movement (Fig. 1A). Predator usually rests
an one comer of the batinm region of the aquarium, targeted a specific prey at the
opposite comer of upper region of the water column. The prey came downwards
while the predator maoved towards it. After reaching at the bottorn région, the prey
drove for the upper region in the clockwise direction and moved towards anather
corner of the aquarium, The prey became tired and caught by the predator. The
preclator firstly grasped the head of the prey and finally engulfed by taking it wholly
into the mouth, Winemiller and Taylor (1987) noted that Esox and Microplerus
bath piscivores swallow prey headiirst, Micrapterus achieves this by arienting its
body wweard the front of the prey and drawing into the mouth by a suctarial action,
Whereas Esox caught the prey with ils sharp feath,
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In some cases, the predator failed 1o capture the peey in first attenpt and then
toak second attempt to capture it after a short rest in between. |t was also observed
that the predator of upper region of the water column, moved downwards and
grasped directly to the head of the prey in the bottom region (Fig. 18]

Time taken to manipulate and swallow prey from capture to the cessation of
pharyngeal movement is called handling time (Hoyle and Keast 1957). In this
study, the average handling time was found 10 be 45-50 sec. Hoyle and Keast
(1988) reported that the handling tme of largemouth bass, Microprenss salmofides
was abeul 50 wec which is related 1o this study.

==

Fig. 1. Mathod of prey capture by the predator (A Capure of pray by chasing: B. Captune of
prey by direct drive); P = predator, p = prey,

Behavioral study

In this experiment, it was found that when 2 or 3 predators were kept in an
aquarium, the larger predator attacked the smaller one immediately after 5-7
minutes of intreduction into the aguarium and tried to push out from the aquarium,
As a result the smalier predator wanted to come out from the aquarium but become
failed and involved itseli in fighting (Fig. 20, At a later stage it was found that the
smaller predator usually took the position away from the large predator, When prey
were ofiered 1o them smaller ane was chased by the larger one and it came upward
quickly, engaged in fighting and then moved downward being failed in fighting.
D o this type of dominancy by larger predator, the smaller one became deprived
af enguliing sufficient prey immediately after offering the prey to the predator.

The predators usually attacked one another with head on IFig. IAL Larger
predator chased the smaller one and tried 10 bite on the eye region. The smaller
predator wanted o escape and left the place quickly. When the smaller one tried
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i escape the large predator with its mouth attacked the pectoral fin and caudal fin
of the small predator {Fig. 2B & 2C). AL this stage the smaller predator wanted to
come out and sometimes jumped and struck on the aguarium cover (Fig. 3). After
two 1o three days they became habituated to live together and did nat involve
thermselves in fighting. The scale of many places of the smaller predator were
peeled off due o the attack of the larger predator, Injuries were alsa found on the
mouth of the predator involved in fighting. When the differences in size between
predators was less then the intensity of fighting was lower.

Fig. 2. Fighting of two predators kept in an aguariumelA: Stage 1, Head on fighting; B: Stage
2. Biting e the eve region and pectoral fins; C: Stage 3. One moved downward being failed
in fighting and the stranger one 1 biting on the taill,

Fig. 3. Cominancy: The larger FH'Ed.‘,IHI:Ir is chasing the smaller one and Lhe srnaller ona ic
Erying o escape from the aguarium,
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The prey fishes usually remained in school and moved 1o the opposite
direction of the predator fish, The predators preferred small prey and in a large
guantity. Selection of suboptimal, small size prey by the largemouth bass has been
reported by Hoyle and Keast [1%87), Fish commaonly take a considerable portion of
prey of a size less than they are capable of handling (Keast 19651 The predation of
larger prey was low which may also because of the more required tme 1o grasp the
prey and to swallow as has been reported by Hoyle and Keast (1967} in case of
largemauth bass.

Just after feeding, the predator became quiet. At that time the predator's tail
was observed to be undulated and the fins remained erect. This situation continued
for 4 to & minutes after which it became prepared for next attempt. Although the
predators engaged in fighting when kept two or three fish together in one aguarium
hut the food taken interms of their respective body weight was mare or less the
same when kept in singla. Two peaks of the predation were occurred one at the
morning [9-10h) and the other at the evening {18-1%h] and two troughs were
pecurred one at around mid day (13-14h} and the ather at around mid night [23-
24h) respectively over the 24h a day (Fig. 4.
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Abstract

A us:pefirne-nr was conducted on induced b-l"'l.!I?I'-'il'IH, and fry rearng of ‘ihil'lg
JHeteropnousies foseilis (Blochl in the Department cf Aguaculiire, Bangladesh
Agricultural Liniversity for a period of four months from April 10 july 1994,
Hatching rate wasi caleulated at 271.50 ks and weas foured 1o be 45 10055 % and
the survival rate of larvae was 30 m 40 % at 26 b 297, Survival rate and proasdh
rate of post larvae were found to be 50 to G0 % and B6.6 w 117.2 %
respectively. Feed-3 (F, showed the highest survival rate and growth rate of post
|,

Key words 1 H. fossilis, Incheced breeding. Larvae reaning

Introduction

The technigue of induced fish breeding Tound its application in fish culture
where it turned out to be very promising. Induced breeding is currently gaining
impartance in compasite fish culture (Saha 1995). Heteropneustes fossilis
iBlochl locally known as “shing” s an important air breathing catfish in
Bangladesh. The nutritive and medicinal value of this fish has been recognized
from time immemaorial, Shing is a popular fish in Bangladesh and generally
gronws in pond, lake, baor, beels, and floodplains with natwral care. It has been
drawing the attention of more and more fish farmers in Bangladesh day by day
due to its high market values, profitable culwre and hardy nature. Shing breeds
in natural waterbodies but natural habitats have alarmingly declined due 1o
ecological changes. 5o collection of shing fry from natural source is difficult for
fish culturist.

Recently schentists have started to breed the fish artificially by wsing HCG
(Human Chorionic Gosadotropin and Pituitary gland (Rahamatullah et af. 1983,
Isbam et af. 1986, Mollah 1987, Maser &f al. 1990), However, induced breeding
and rearing of larvae of shing are facing various problem for the expansicn of its
culture. So we should take proper initiative to meet the demand of fry
requirement for its culture by induced breeding through HCG. HCG was used
because it is more economical than carp pituitary gland extract (Naser ot af,
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1990), The main prablem in larval rearing in the lack of suitable feed of
appropriate size and quality particularly at the stage of first feeding just after
utilization of yolk-mass. The present studies were underlaken with the following
objectives 1 al to develop an appropriate technique of induced breeding of H
fosgifis angd b to formulate an artificial feed from the indigenous ingredients fos
fry rearing of shing.

Materials and method

Brood fish mamtenance

Male and female brood fishes of shing ( H. fossilis) were stocked in  the
ponds of the Department of Aquaculture and Management in March 1394.The
size of the stocking ponds were B0 m” and fishes were kepl at a densily of
20,000 fish/ha. The broods were given antificial feed (10% fish meal + 10% sova
meal + BO% wheat bran) at the rate of 12 to 15% body weight twice a day. The
water depth of the ponds were 1,22 to 1.53 m in the rainy season and 0,46 to
0,61 m in the winter, Ponds have outlet to prevent the overflow of the water in
the rainy season, The ponds were treated with lime f(at the rate of T00kgha)
twice a year first in May and second in Movember and subsequently fertilized
with urea (30 kg'hal, triple super phosphate 30 kgthal, cowdung (4,000 kghal
and mustered oil cake (20 kgthal twice a year first in May and Second in
MNovember. In the rainy season, ponds were surrounded by net as a precaution
of escaping of fish fram the ponds. The fishes were collected by seine net and
carried to the laboratory and kept in the tFFE'p"i 3048 cm ox BF9%6 ocm o x 15.24
T

Induced breeding and post-larval rearing

Properly ripe males and females shing imilt and eggs come out with very
gentle pressure on the abdomen respectively) wese selected from the brood
stock. Fish were injected intramuscularly with HCG extract at a dose of 500
LU 00g body weight. The total dose was divided inte two equal doses and was
injected to males and females at & hours interval, Male and female of a pair
were kept together after each injection and aeration of water was maintained in
aquaria. Care was taken to prevent fish loss by jumping. After 4 to 5 hours of
Ind injection natural ovulation was noted. Brood fish were separated from the
aquaria. Fertilized epgs were incubated in trays in three replications at room
temperature 126-29°C) and the aeralion of water was maintained. Aboul half of
the water of each trays was changed after every six hours during incubation. The
hatchling came out after 20-22 hours and dead eggs egg shells were picked up
by means of a dropper. Adter the completion of hatching, spawn was transferred
to other trays and kept there for 4 days until the larval period was completed
without feeding. After completion of the larval period, the post larvae were
transferred to the polythene coverad trays (30,48 cm xB0.96em x15.24cm) at
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twir densities of 10 post larvaefray and 20 post larvaeltray in three replication.
Three different kinds of feeds were provided to post larvae of two differsnt
densities. Therefore, a total of eighteen trays were used for the rearing of post
larvae. Three different types of foods were regarded as F,,F,and F,.

Feed composition

Fi F2 F3

1008, powdered milk 100g, powdered milk 100, powdered milk

D egp One egg One egg

100, boiled potata 100g, boiled potato 1004, boiled potate

100g, raw fish muscle 100g raw fish muscle 100g, boiled fish with skin,
without skin with skin visoera and bone

The feed was prepared in paste form. Feeds were given twice a day in the
form of dough of paste at 10% of body welght. Excess feeds and wastes were
removed by dropper after one hour of feeding. Half of the water along with
faecal wastes from each tray was changed daily and aeration was maintained by
air stones. Growth rate of post larvae was studied for two weeks, for which the
length of fish were measured to nearest mm after each week and side by side
mortality was recorded.

Statistical analysis

The experiment were conducted in Randgmised Block Design (RED) with
three replication and two way analysis of variance [ANOVA) in RBD was done to
study the effect of different feed and density on survival and growth rates,
Duncun’s Multiple Range Test (DMRT} was used for mean separation of 5%
level of significance. The percentage data was arcsine transformed before
statistical analysis. [rata was analysed with a statistical package called
stategraphic version 7.

Results and discussion

Hatching time and larval period of shing

Hatching time was found 21.50 hours and hatching rate was 43 to 55%,
larval period was found %4 to %6 hours and survival rate of larvae was found to
be 30 to 40% at 26-29°C |Table 1}, Hatching and yolk of fish eggs were reported
o be temperature dependent (Margulies 1983 and Clarke 1983).
Mukhopadhyay (1972) reported that hatching time of H. fossilis ranged from 20
1024 hours and larval period from 4 to 5 days at 25%. Thakur et al. (1974) noted
the hatching period of shing te vary fram 18 to 20 hours while the larval period
was 96 hours at temperature ranging from 26 10 29°C.
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;jT‘h"'E 1. Hatching time and ratiss, yolk absosption time and sunvival rates of larvae at room
7 wemperature (26-294C)

Replication  Time required for - Haichinp raes Yol absorption Survinval rases

Flc. 50% haiching bl (%l firme: Chri %l
.1ﬁ 1200 45-535 ":‘-II-‘I:I'; . Flei i
1 21.30 45-35 Ga-G4 344
1 20,00 453-53 G- 040
- Mean 11.50 L4555 Qi-96 040

Survival rates of posi-larvae of shing

The different artificial feed [three different types) showed significant effect
{P<0.01) upon the survival rates of H. fossilis. The highest survival rates
recorded at F, (609%) and lowest survival rates recorded at F, (30%) are shown in
Table 2. Findings of this experiment indicated that the F, gave better survival rale
far shing larvae. Which might be due to the high mineral content of the F, than
other feeds. As F, contained boiled fish including bonp-masses. Mineral play
vital role in metabolism and growth of fish (White et al. 1959%), It was found
that when fishes were fed a phosphorus deficient diet the growth is retarded
and their mortality is increased { Andrews et al. 1973, Watanabe et al.
1960, Yone and Toshima 19791, Density 1 (10 post larvae/tray) and density 2 (20
post larvae/tray) indicated the similar survival rates 50 to 60% { Table 2 |, Survival
rates of shing post larvae was perhaps not density dependent. Woiwode and
Adelman (1989} noted that survival rates of dhannel catfish [ctalurus punctafus
were not significantly influenced by fish density, same results were abtained in
Atlantic salmon (Soderberg and Meade 1987, Soderberg et al. 1987). Karjalainen
{1991} reported 50% swrvival rate of vendace [Caregonus albufa | at all densities.

Table 2. Effects of feed and density on the survival raes and growth rates of post larvas
of shing for two weeks

" Plbmy  Feed Sumival | Wlal  Tstweek  2nd wesk Mt Growth rates
rates lengtls growhi groth grosth L]
[ {mmi i {mimj {(mmij
1 spook 5B TiF 11.5¢ 5 7% ag.27
"w :  gpoob 5B 7.50 12.00 b 10669
3 E0.003 5.5 B8 12.6% 607 117.24
Mean 5333 58 7.57 120 621 107.46
1 5000 5.8 7 1145 5.6 96.55
20 :  s5mb 58 740 1198 6.1b 10517
K] .00 8 5.4 g 1247 E.A7 117.24
Mar 55 [ 58 753 120 617 106,32

Separabionr of mean was darse willin cofumn & 5% level of ERIRT
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Crowth rates of post-Larvae of shing
The differant feed showed significant effect (P<0.01) upon the length of
shing. The highest length increment was recorded in F3 (6.8 mm) and the lowest

length increment was 5.6 mm in F,, However, significant differences in length
was noted amang the different feed. On the other hand highest growth rate
(117.24%) was showed with F4 and the lowest growth rate (96.55%,) recorded

with Fy (Table 2). Growth data Indicated that the F3 was suitable feed for post
larvae of M. fossilis. The highest growth was recorded in F 3 because it contained

more fish fat, protein and fish bone which contain various minerals such as
calcium and phosphorus. Fishes require mineral as essential factors in their
metaboliem and growth, however, it was aleo important from a nutritional point
of view, Andrews of al. (1973) noted that dietary phosphorus requirement was
0.8% for maximum growth of channel catfish (Jctalurus punctatusl, Cho and
Schell {1980) reported that caleium and  phosphorus requirement were Ggfkg
dry diet and kg dry diet respectively for growth of fishes.

The different densities showed that there was no significant effect on the
growth rate of shing. Similar growth rates (highest 117.24% and lowest 96,55 to
GR.27% | were recorded at both densities {Table ), The result of this study
showed that the stocking density has no definite effect on the growth rate of H.
fassilis, Same results was obtained in Atlantic salmon | Soderberg and Meade
1987, Soderberg ef al, 1987). Karjalainen {1991} reported 60% survival rate of
vends (Caregonus albula) at all densities.
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Ahstract

Pravishon or live Teed (Tubificid worms! attributed significantly better weight gain
in the five days old Clarias batrachus larvae when reared for ancther 18 days
compared 1o those fed mixed foed live and artificialt and artifichal feed only,
Larvae fed mixed feed showed significantly better weight gain compared o
those fed only antificial feed and the swrvival rate was similar to those fed only
live ferd, Bath the weight gain and survival rate wene the lowest for the larvae
reared only on artificial feed.
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Introduction

In Bangladesh, C. hatrachus is commonly known as ‘magur’ and is available
in all types of freshwater habitats such as rivers, canals, beels, swamps and
ponds. It attains maturity within the first year of life and spawns in both apen and
confined waters. The spawning period of C batrachus Is very shart and distinet,
and occurs onee in a year during the month of July-August (Thakur 15871, 1t s
highly popular fish and due o its good taste and easy digestibility it is often
recommended as diets for the patients and as such it fetches high market price.

¢ batrachus is an omnivorous fish and can be stocked more densely than
many other species, But its cullure practices have not been’ standardized and
the production is not sustainable, Inspite of the above suitability of the species,
there are some problems for its intensive culwre. The supply of fry from the
natural sources is not sufficient and it is irregular also, However, use of pituitary
extracts [Devaraj ef al. 1972, Khan 1972, Rahmatullah et al. 1983), Prostaglandin
Fy a (Tikare ef al. 1983} and human chorionic gonadotropin (Mollah 1987 a, bl
brought about considerable and dependable success in fry production of C.
hatrachus. But larval feed for successful rearing of fry exists as the main
impediment for its intensive culture. Mollah and Nurullah (1988) suwccessfuily
reared C, hatrachus larvae with live feed (Tubifex spp.). However, there remains
several unavoidable problems associated with the availability and culture of
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natural live feed organisms. Arificial feed, on the other hand can be
manutactured on a large scale basis and used for the larval rearing of fish.

Formulation of quality fish feed from indigenous raw materials for C.
batrachus fingerlings has boen reported by Sanaullah et al. (1986). some
preliminary works on the formulation of artificial feed for C. batrachus larvae
have been done by Alam and Mollah (19688}, However, a suitable antificial diet to
ensure beter growth and higher survival of the larvae is yet 1o be developed.

In view of above facks, an experiment was conducted in order to get the
prefiminary idea as b how live feed, mised feed and only adificial feed affect the
growth and survival of C. batrachus larvae depending on which further research
i wean them gradually from live te artificial one can be initiated.

Materials and methods

Source of fry

C. barrachus larvae used in the experiment were produced by induced
breeding technigque using human chorionic gonadotropin (HCG) at a dose of 21U

g*! body wi. and 1 carp pituitary gland (PG kg" body wt. of female. Mine
female and six male broods of C batrachus were used for this experiment.
Haiching completed by 30 hrs of fertilization. When the yolk sac was completely
absorbed, the larvae were fed ground whole chicken egg mixed with semi-
bailed water, The whole ground egg turned inta fine particles when mixed with
semi-boiled water and larvae fed it wistfully. The experiment was started with 5
days old larvae with average total length of 8.% £ 0.99 mm and weight of 3.7 =
1.15 mg.
Plan of experiment

The experiment was conducted in the Wet Labaratory of Fisharies Faculty,
Bangladesh Agricultural University, Mymensingh. Thirty plastic bowls, each of
17-L capacity, were used for this experiment. Each bowl, however, contained
10-L of water to avoid jumping out of larvae. Each of the bowls was stocked with
40 C. batrachus larvae, The bowls were divided into three treatments ie., (M9,
T2 and T3] for each treatment, 10 replications were used. All of the fry wese fed
bwo times (at D600 hrs. and at 1800 hrs,} daily, The larvae of T were fed live
feed (chopped tubificid wormsl, while those of Tp were fed both chopped
tuhificid worms and starter (Saudi Bangla Fish Feed Ltd., Bhaluka ,Mymensingh)
and T3 starter only (Table 1). Water level of each bowl was controllad by an inlet
and an outlet. Cach of the bowls was cleaned once a day in the moming by
siphoning out one third of the water with the dirt at the bottom before feeding.
Al this time the dead fry were removed, counted and recorded. During
experimental period the water temperature ranged bebwean 25.8°C and 27.5°C,
Digsolved oxygen content ranged between 5.5 and 7 ppm and PH between 7.3
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and 7.7 Deep well water stored in an overhead reserve tank was supplied in
each of the bowls by perforated plastic pipe at the same rate of all the replicates.

Tahle 1. Proxirmate campasition (%) of the experimental feerds

=

Fead Moisture Prodein Fal Fibwe Ash

=Starter 1 12 39 3 B 15
=* Tubificid waorms - e 222 - 5.5
*Ag foapg hagis

AL vy mater basis

Procedure of sampling

Sampling was performed at seven days interval, Ten fry were caught from
each bowl by the scope net. Then length (mm) and weight [mg) were recorded
by a graph-paper attached petridish and an electric balance (Model no. Mettler
Toledo PB 303 Delta range) respactively.

A nalysis of data

Analysis of variance (ANOVA) test supporting the principles of Completely
Randomized Design was applied to compare the data obtained on growth
among thres treatments (Van 1972, Fundamentals of Biostatistics).

Results <

The growth patterns of 5 days ald C. batrachus larvae in terms of length and
weight during the 28 days of experimental period are shown in Tables 2 and 3.
The final weight of larvae under treatment | was significantly higher compared 1o
that of treatment || while the final weight of larvae under treatment |l was
significantly higher than treatment 1Il. Specific growth raet also showed the same
sequence, Weight gain by the larvae of treatments || was significantly lower to
compared 10 thoge of treatment | and higher compared o those of treatment 1
ITable 3). Survival rate of the larvae were 92.25%, 94%, and 16% of three
treatment {1, 1 and 111 respectively. Survival rate (94%) of the larvae fed mixed
feed (tubificid worms + starter 1) wax similar to those fed only live feed {tubificid
worms) and significantly better than those reared only on artificial feed,
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Table 2. Mean growth of Clarias barraches larvae in terms of leagth imm) asd  weight
mgl at different times of the experimental period

5-.ar'|l'|.1|ia'1a Treatrmeeng | Treatment 11 Treatrment W
Days Lengih Weight Length Weight Length Weight
(mm) imgl Imml imgl imml imgh

[k} 8.2 ir L] 3F .Y 37
= 0.%39 + 1,15 + 0.9 +1.15 + (.10 +1.15

7 18.51 i01.2 15.83 2047 1083 124
2 0,443 + 54 + .23 AEh.5 2016 + 05

¥ 3 4N4.7 118 120 12.7% 07
400,15 104 1 {150 T a0 t {34 + 20

Fa 77 540 4 G058 3044 13,76 150
+0. 1k + 145 + (.54 + 14,33 i (132 + 3.4

28 £7.63 ] Tar EER 1648 JEE
+1.52 + hi 06 + 2.14 + 5h57 + 3.2 +11.73

Tahle 3. Growth p{:rﬁ;lrm.anct o Clarizs batraches larvae in different dies

Treatment | Treatment |1 Treatment Il £ SE'
Tubificid wirms Tubificed warms  Starter 1
+ Sfarer 1
Initial weight img) 374 37" : b oo
Final weight (mg) 7968 s03.9" 18,65 16.3
Initial length Immd ga® IE,Q" ga® EH]
Final length (mmi 47,5 37,47 16.5° a7
Weight gain 793.1" 400.2° 34.9° 16.8
Specific growth rate 19.2* 16.7° 813" 03
SCR% day)
Survival rate (%) 923 940" 16.0° 7.2
! Srtendard e of trearmen medn caliculated formn the resldaal mean sqirre 0 the analysis of
WATATCE.

2 F.';am: in i sand Ao h:-l'r.-; the same supersonpls A mal :.gml"h'.aﬂrp' elifferand [PsgLils]

Discussion

in the present study best growth rate of C. batrachus larvae was obtained
with live feed (treatment 15 On the other hand, larvae fed starter-1 only showed
very poar growth and survival, Maollab and Murallab (19380 successiully reared
C, hatrachus larvae with live feed [ Tubifex spp) In rearing the fry of C, batrachus
in aguaria using supplemental feed during the first four weeks af life with live
Arternia saling mauplii, zooplankton in live and frozen forms and with artificial
feed, live Arfemia saling nauplii was proved the best (Bairage et al, 1958),
Fermin and Bolivar (1991) reported that the specific growth rate of C.
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macrophalys after 14 days rearing period was higher for fish fed Aremia plus a
dry feed than for other treatment groups fed either live zooplankion or a dry
fecd than for other treatment groups feed alone. €. macrocephalus larvae could
directly take dry feed during the early day of exogenous feeding, However,
cantinued feading on dry artficial feed resulted in poor fish growth and survival,
Similar was the case in the present study where 16% survival was recorded in
the larvae fed only artificial feed compared to 94% and 92.25% fTor those Ted live
plus artificial and only live feed. Alam and Mollab (1988) reported © batrachius
larvae fed on live feed (Tubifex spp.) exhibiting significantly superior grawth than
artificial feeds. However, the sumvival rate (A0 2%] abtained with artificial feed
containing 56% fish meal, 19% baker's yeast and 14% wheat flour was
comparable to those feed on Tubilex spp. (91.5%). Kestemont and Statmans
(1992 reported best survival rate, growth and feed utilization of Phoxinus
phoxinus larvae when reared with the frozen Amemia nauplii or mixed diet 150%
Artermia and 50% dry feedh, From an initial body weight of 1,86 mg al hatching,
phoxinus. phoxines larvae reached about 30 mg in 4 weeks time and survival
rate was higher than 96%, On the other hand, the dry feed was not suitable for
the Phoxinus phoxinus larvae and mortality increases. According to Hirano and
Hanyu (19904 all developmental stapes of C. gaviepinus can adopt to dry
compound feeds, The best growth was, however, obtained for fish fed on
Artemia.

Conclusions

It is clear from the result of present study and the discussion made so far
that C. batrachus larvae can be reared successfully with live feed while artificial
feeds give poor growth and very fluctuating survival rates. So, the guestion s
b these larvae can be weaned gradually to an anificial diet keeping the growth
and survival rates in the acceptable range. This is of tremendous imporance
from catfish larvae culture viewpoint. Therefore, further study under the
appropriate experimental design to wean the C. batrachus larvae to the artificial
reed needs 1o be conducted,
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Abstract

An experiment was condocted  for a period of 28 days using -day old C.
batrachus lanvae of inital total length (£5.0.0 of 7.4 £ 0.49 mm  and weight
(5,00 of 2.8 £ 0.75 mg. Five test diets viz. diets | L, 1 1V and W were
prepared. Diet | was formulated wsing 30% fish meal (FM), 20% sovbean meal
(580 and 20% Baker's yeast (BY), diet [l wsing 15% FM, 20% 5, 15% cotion
seed meal and 30% BY and diet IV using 20% FM, 30% BY and 30% powdered
milk, The remaining two diets (diets Il and Vi were pregased wsing minced clam
meat (96%) and BY (90% respectively as the sole source of protein. Three
replications were used for each treatment. The larvae fed on diet 1| exhibited
sipnificantly (P<0.05 better length gain and specific growth rate (SGR) than those
of the larvae fed on diet 11 and there was no significant difference. among the
length gain and SGR of the larvae fed on diet LI and V., The larvae fed on diet
also showed significantly beter weight gain apd survival than those of the larvae
fed on other diets, There was no significant difference between the condition
factor of the larvae fed on diet il and 1V, However, the larvae fed on diet
showed better condition factar than those of the larvae fed on other diets.

Key words | . batrachus larvae, Feed, Rearing

Introduction

In order to mitigate the protein deficiency, semi-intensive and intensive tish
culture are necessary in Bangladesh. Intensive culture depends on regular
supply of fish fry. This calls for the development of appropriate larval feed,
Clarias hatrachus locally called 'magur’ is a suitable species for intensive culiure
because it grows in haors, baors, paddy fields and exhibits remarkable growth
performance within short fime even in waste water. Though the fry of C
batrachus are produced successfully through induced breeding yet larval feed
for successful rearing of fry exists as one of the main impediments for its
intensive cultre, Mollah (19871 and Mollah and Nurallah (19881 reported that C.
hatrachus larvae were successfully reared with live feed (Tubifex sp.). But there
are several unavoidable problems associated with natural live food organisms.
Awvailability of live food organisms depends on environmental factor, as a result
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they have nm been found round the year and their collection from natural habitat
is laborious, unpredictable as well as time consuming. Artificial diets, appropriate
for this purpose, on the other hand, can be manufactured on a large scale and
can be distributed easily to ensure regular supply.

Works of Alam and Mellah (1988, 1989) on larval feed development and
that of Sanaullah et al. 11986] on fingerling rearing of €. batrachus need
menticning. But the result were not conclusive encugh compared to the works
of [Hect 19681 & 1982, Hopendooen et al. 1983, Uys and Hecht 1985, Verreth
er al. 1987) on Clarias gariepinus. Therefors, the present experiment was
designed to observe the growth and survival of O batrachus larvae fed on
formulated  diets,

Materials and methods

The study was conducted in the indoor laboratory of the department of
Fisheries Biclogy and Limnology, Bangladesh Agricubtural University,
Mymensingh, Larvae of C. batrachus used in the present study were produced
by induced breeding with the use of human chorionic gonadotropin (HCG) at a
dose of 3 and 2 1LV body weight of fermale and male respectively. When the
yolk sac was completely absorved, the larvae were fed with hard-boiled chicken
e yolk, The experiment was conducted using 7-day old larvae having an initial
total length of 7.4 mm and weigth of 2.6 mg.

Ther experiment was carried out in glass dguarium of size 44 X 24 X 22 em’,
Lach aguarium was partially filled with 10 Fitre of water, Each of the aguaria was
stocked with 100 € batrachus larvae at a rate™d 10 lanvae/] of wates, The aguaria
were divided into five treatment groups (groups A, B, C, D and E) each having
three replicates. Fishes of weatments A, B, C, D and E were fed respectively
with diets |, 1, 10, 1V ard W,

The larvae of group A, C and O were fed with formulated diets  comtaining
fish meal, sovbean meal, cotton seed meal, powdered milk, Baker's yeast,
wheat flour, cod liver oil, attractant, vitamin and mineral premix (Table 1. The
sofid dietary ingredients were dried in the sun and ground 10 powder form, Fish
prodein concentrate of "lata fish® ( Channa striatus) was used for this study. The
required amount of powdered ingredientes and ol were then measured and
mixed thoroughly, The water was added 1o the mixture in such an amount that
the feed was in paste form, The larvae of group B and £ were fod with minced
meat of freshwater clam [Liwo spd and Baker's yeast respectively {Table 2.
After removing the shells of clam, the meal was minced by using meat chopper
and then supplemented with vitamin and mineral premixes. Attractant, vitamin
and mineral premixes were diluted in water o make the Baker's yeast into paste
form which was used as feed for group E (Table 2b. All the feeds were in wat
condition and were stored in deep freeze.

152



Eearing af C. badrachus Larvas

Table 1. Percentage compesition of ingradients of the west diets and their proximate

cismiposition (% dry weignd

ingradients' Dists

o [} v W

Fish rreal o - 1.0 0.0

Soybean mieal 2.0 - a0 -

Coton seed meal - - 15.0 - 5
Gaker's veas 0.0 - 300 300 0.0
Powedered milk = - - E{R R -
Wheat flour M0 " 10.0 120 -
Cod liver ol 30 - 30 30 EX1
Altractand 10 - 1.0 10 1.0
Vitamin pramis” 30 20 4 20 20
sineral premix® 30 20 0 ] 40
Mbinced clam meat a Q6.0 - . -
Proximate comgesition (%)

Crude protein 44,1 53,16 47.84 52.24 19,58
Lipsic 9.33 4.82 15.30 13.04 7.52
fsh F.40 18.03 14.75 b 50 .50
MFE 39,06 3.99 22.06 25.22 43.40
Energy I;Kf.ilﬂﬂlil[{] 417.05 !T"'I.IZIF 417.50 437,20 .IE‘E.ED_
'r,g.-"l g iy dier

Sodkum sspatade {ialf of asparhic aoicl

P Cmpasiian kas been given in Table 3 @il 4 respectively.

Proximate composition of the dietary ingredients and test diets were

dietermined by

the method discribed by AOQAC (1965 with slight

madification (Table 21, The caloric content of the test diets were estimated by

methods of Hastings (1979).
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Table 2. Proximate composition of dictary ingredients used in five different experimental
diets (% dry matter basisl

Ach

Cruthy fibing

Trgnedinne Dy matter.  Crocke protein - Lipid ~FE
Fish meal %3.00 Th 156 153 - -
Sgndapan sl i8.92 3h 30 14.33 447 (k.84 151
Cofion seed mesl 366D 25.20 1o 85 A.ED 26,25 2519
Baker's yeast %4.60 3787 659 321 008 225
Porwibered ailk ¥7.30 27113 zi.58 590 - 79
‘Wheat flour 92,14 1248 132 11 0214 ar.as
Minced clam meat 53,16 4.02 8.1 0.41 356 21.80
MEE [Milragen free codracd) = 10 - Serude profein « fiid + asf + crode fliee)

Table 3. Comgesition of the vitamin premix used in esperimental diets
Wikamin gk of premix | Yitamin oikp ol mml:'
Thiaminili;} ) 280 Chalire 20003
Riboilavin (8 40 250 Miacin (Miootire: aod, By 10,0
Pyrickaxin (B PRI Cyanocohalamin (B 41 (L5
Pantoabenic aci A.1K] Fetingd palmitate (4] TO0 000 1L
it 1 61,1601 - Incephernd acotatn (El W10
Bl 1) dscarkss acid 1C] SO0
Folic acid 75 Menadione (K| 140
Para aminobenzons acil 25 Cholecabodornal (D] SO0 1L

" This mixtuee was made g to 1 kg with a- celiulose

Tahle 4. Cnrnpu:_;:sitinn af mineral Ftemlr: waed i cxp&rinh‘.md el I:I:iuﬁr:f;-y and
Ross 15810
Rlimerale Chemical fonmala gl

Cabcivm onhophos phiane CaHM, 3H O 7RIS
Magnesaim sulphate Mg, THO 127,500
Sexliyim chlonde sarl GO
Forassium chioride Kl B
Iron sulphaie Fehld, H O 25000
Fine sulphate Frbiy, d4H,0 5B
Flanganisg 5u1|'i1ah,'| hlnﬁf_'ﬂ‘.dkllﬁ 25175
Ciopper sylphate CuiSl, 5H,O . TES0
Cabalt ailphare Cobc,, THO 0AT7S
Calciuny fodae Calc, BHO 1, 2950
Chioenic chlorice L, BHO 012175
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The experiment was conducted for 28 days. The larvae were fed thrice daily
between OB00 hr. and 2000 hr, The dicts supplicd in excess of satiation were
settled at the bottiom of each aquarniem, The faeces in aguaria were removed by
siphoning and the dead larvae Gf anyl were removed and counted in the
maming and in the evening prior 10 each fesding. About twos=third of the water
was replaced after each cleaning, The water in the aquaria was aerated by
laboratory air pump. Larval growth in length {mm) and weight {mgl were
measured when the experiment was terminated after four weeks, The data
expressed as F-Ercentafe on survival rates were made arcsing ransformation
(Zaman ef al. 1932) before statistical analwsis, Statistical analysis of the data were
done by one-way analysis of variance [ANOVA) and Duncan's multiple range
test (Comez and Gomes 1984] to determine differences in reatment means,

Results

The growth and survival rates of C. batrachus larvae in résponse 1o different
formulated diets are presented in Table 5, The results showed that the larvae fed
on diet containing cotton seed meal (group C) exhibited significantly lower length
gain [P<0.05) and specific growth rate than those of the larvae of other growps,
However, no significant difference was observed among the length gain and
specific growth rate of the larvae of groups A. B, D and E. The larvae of group B
attained better length gain and specific growth rate than those of the rests. The
larvae of group B showed significantly better weight gain (P<0.05] than those of
the larvae of other groups, However, the larvae of groups A, D and E showed
significantly better weight gain than those of the larvae of group C and no
significant difference (P=0.05) was chserved among the weight gain of the larvae
of groups A, O and E, The larvae of group B showed better condition factor than
those of the larvae of other groups. There wa¢ no significant difference between
the condition factor of the larvae of group B and O and same was the case
among groups A, C, [ and E (Table 5).

Tahle 5, Growth parameters and survival rate of O balrachus larvae fed on Tove  different
dicts at the end of the 23 da-',-:. e:l-:pt-.firn:nlﬂ.l Fu:rind

bocentivoin, Gioug & GuoupB Group € GoupD Group T 25
Parameqes

Inikial tial langth Emml 740 740 T a0 TAD 740 S
Fimal togal lenpth ivim) 23.47, 234z, 1307, 21.494%, A7 1,36
Length gain [mm) 15.02, [ 57, 455, 13.32, 1,36
Initlal vepighi imgl 240 .00 2.1 Z.HIy 200 -
Final waaighs Img 1xLG7, 153,92, AT, T, THAn, 1217
Wheipht gain {mgl araT, 150,12, 1737, ML, 7560, 1207
Specdic prowth rane 1090, 13.83, 6.7, 1182, 11 52, 112
isidayiish

Condition facioe {.88, 111, 084, 0499 .85, a0
Survival (%] 11.38, 3003 10407, 2166, 1531, 460

Figumed 0 the sarme rowe willh same lalters are ot sipnificanily different & P<OL0S,
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The larvae fed on minced clam meat (group B) showed significantly higher
{P<0.05} survival rate than those of the rests and there was no significant
difference among the survival rates of the larvae of group A, €, D and E. The
growth and survival rate of the larvae which were fed with diet containing cotton
seed meal was very low,

The mortality of the larvae of groups A, B, C, D and E were 3, 25, 29, 18
and 6% respectively during 1st 7 days, The mortality of the larvae of four groups
{group A, C. D andd E) ranged from 56-81% during 14 days whereas the larvae
fed an minced clam meat (group B) showed only 9.67% mortality.

But mortality of the Jarvae of group B was highest (60.77%) on 28 days of
observation, The larvae fed on diet containing cotton seed meal showed 81.67%
mortality at day 14, The larvae of other three groups (group A, D and E] showed
higher mortality, The larvae of groups A, C, O and E showed similar trend in
mrtality upta the end of the experiment.

Discussion

Five cliets wers tested for a penod of 28 days to develop a suitable artificial
feed for C, batrachus larvae, Except the cotton seed meal based diet (group C),
all the diets were readily ‘accepted by the larvee. However, the minced clam
meal was  accepted more by the larvae than the other diets. The larvae fed on
minced clam meat (group B) exhibited better growth response and survival rate
followed by the larvae fed on diet containing yeast and powdered milk (group D),
The larvae of group B showed an average weight gain, specific growth rate and
condition factor of 150,12, 13.83 and 1.11mg respectively. This result
contradicts with the findings of Alam and Mallah (1289). In their study they
fvund that minced clam meat gave an average “weight gain, specific growth rate
and condition facter of 27.50, 7.45 and 0.66mg respectively in 20 days feeding
trial (25 days after hatchingl, The causes of such better growth rates in the
present study might be due to supplementation of clam meat with growth
factors such as vitamins and minerals, better acceptability of the food 1o the
larvae and also the duration of the feeding trial. However, the weight gain of the
larvae of group B was comparable 1o the findings of Dabrowski er al. (19584,
According to the authors, caregonid farvae fed on Artermia attained an individual
weight of 161 mg within 35 days. But the weight gain of the larvae of group B
was better than the findings of Vereth e al. (1987) and Bairage et al. (1983}, The
survival rate of the larvae fed on minced clam meat was higher than the survival
rate reported by Alam and Mollah (1989, Coregonid larvae fed on single cell
protein based dry diets showed individual weight of 98-107 mg (Dabrowski et al,
1984) which was comparable to weight gain of the larvae of group O of the
present study. But the growth rates of the larvae of group D was better than the
findings of Vemeth et al, (1987} and Balrage et al, (1958,

The diet containing 30% veast and 30% milk {group D) gave survival rate of
22.66% which was comparable to the resull reported by Dabrowski et al. (1978
and Dabrowska et af. (1979 and inferior o the survival rate reported by Winfree
and Slickney (1984), Dabrowski @ al. (19841, Uys and Hecht (19851 and Alam
and Maollah (19891, The larvae fed on diel conlaining cotton seed meal showed
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very poor growth and higher mortality. The cause of such poor growth and
higher mortality was perhaps due 10 lower acceptability of the diet to the larvae
from the starting of the feeding tral, Dorsa ef al. (1982) reported that diet
containing more than 17.4% cotien seed meal inhibited the growth of channel
catfish. The larvae of groups A, D and E exhibited higher mortality although their
feeds were readily accepted by the larvae,

Madhury and Mollah (1990 assumed that lack of growth factor in yeast diet
might be responsible for lower survival at the end of the feeding trial. But in the
present study, yeast supplementd with vitamins and minerals gave better
growth rates than the larvae fed on yeast only reported by Madhury and Mallzh
(1990}, However, the survival showed a decreasing trend in this study,

The larvae fed on minced clam meat showed 22.33% mortality at day 1.
Highest mortality was observed between day 15 and 20 may be due ©
deficiency of growth factors such as vitamins in the clam {Alam and Meollah
198491, Although the minced clam meat were supplemented with vitaming and
minerals in the present study, the larvac showed highest mortality between day
21 and 28, It is, therefore, an indication that supplementation of growth factors
although increased the growth of the larvae, it had no significant effect on the
maonality of the larvae. It was also true for the larvae fed on yeast only.

During 28 days of experimental period, it was observed that the larvae fed
on minced clam meat showed least mortality up to 14 days (9.67%). However,
martality in all treatments showed increasing frem 14 days up to the end of the
experiment. The cause of such higher mortality at the end of the experiment
could not be ascertained. Future experiment may be carried out to investigate
the cause of such higher martality.
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Abstract

An experiment was conducted for a period of 170 days W study the effect of
different rice brans on the growth of Thai silver bark |Puntivs ponionoius,
Eleeker) in rainfed seasonal ponds (30 m® each). Each of the pond was gocked
with 150 fish with the mean initial body weight of 203 £ 0.03 g. There ware
three treatments namaly By, Ky and B, each having four replicates. Three types
o rice fran namely coarse, auto ifinel and red were agplied to the treatments
By B;amd By respectively. Fish received different types of moe bran & a rale of
3% of body weight daily, The water quality parameters weere foumd within the
procluctive range. The results showved that treatment B, produced significantly
tp<0.05) highest growth and treatment ¥, produced the fowest growth, The
survival rates vaned between 77 and B4% wiiith treatment By producing the
highest survival. However, the overall best production (1530 kg'ha) and
economic retumn for the culture period was obtained in freatment B, receiving
coarse rice bran, The resufts of the present sudy demonstrated that the coarse
rice bram resulted in beter Ernw'lh ard procuction of P EONHONDLE,

Koy words : Puntius gondonotws, seasonal ponds, rice bran,

Introduction

To incresse the fish production, culture of Thai silver barb ( Puntius
gonionaolus) has added a new direction in Bangladesh. On-farm trails have
inclicated the feasibility of raising sharpunti in seasonal ponds and ditches which
can retain water for 4 to 6 months. Silver barb (P, gonionalus) is one of the best
suited species for bringing the unutilized or underutilized waterbodies under
semi-intensive culture. It has been introduced in many Asian countries including
Bangladesh not only for its palatability and marketability but also for high yield
paterdtial (Hussain ef al. 1987,

Feed cost generally constitute the highest single aperating cost of semi-
intensive farming operation (Shang 1983). It is therefore of major importance 1o
the low-income farmers to utilize their investments in feed as optimal as
possible. 11 must be emphasized that the benefits of supplemental feeding will
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depend on the composition and physical form of the feed used, the stocking
density of fish cultured and the natural peocluctivity of the waterbady in question,

As Bangladesh is mainly an agro-hased country, a large variety of agriculiural
by-products, such as rice brans, pulse brans, oilcakes and malasses are being
used as fish feeds. Usually there are three types of rice brans iz, coarse &
autvfine obtained from rice mills and redbrown cbeained from paddle husk are
available in Bangladesh, Rice bean is the cheapest and most commanly available
teed ingredients in Bangladesh. For this reason, it is widely used as
supplemental feed in extensive and semi-intensive aguaculture practices. In
Bangladesh annually about 15 million metric tens of rice grain are produced.
Sixty six percent of rice grain is rice and remaining 34% is hull-mixed bean, In
this hull-mixed bran only 1/3 portion is bran (Bhuivan et al. 1989}, However,
there is no information whether the rice bran used is directly consumed by fish
as feed of it indirectly acts as fertilizer tor increasing the primary productivity of
water which ultimately enhance the growth of fish. Thus, the present study was
undertaken to determine the effect of different types of rice bran on the primary
productivity of pond as well as on fish growdh.

tMaterials and methods

Experimental system

The experiment was carried oul in 12 earthen miniponds, for a period of
110 days commencing from 19th July to 6th November ‘96, The size of each of
the pond used for the grewth trial was 30°m® (6x5 ml, The waler depth was
maintained to a maximum of 1.2 m wsing fine meshed PVC over flow pipe on
the bank fixed at 1.2 m above the pond botiom. All the ponds were drained out
and lime was applied at the rate of 1 kg/decimal. No fertilizer was applied. The
ponds were arbitrarily numbered as 1 10 12 for the convenience of experimental
work,

Collection of supplemenial feed

Three types of nee bran used as supplemental feed were collected from
Mymensingh local market. These were a) coarse. rice bran from rice mills
containing both coarse hull and bran, bl auto- very fine rice bran from automatic
rice mills and c) red- fine brown paddie husked rice bran without hull, The rice
brans were analysed for proximate composition and the results are presented
in Table 1, To findout the particle size distribution the rice brans were sieved
through 0.5 mm, 1.0 mm and 1.4 mm mesh using Endecons Test Sieves
[Englamd} and the results are shown in Table 2,

Ta
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Table 1. Proximate composition of rice brans % dry matter basis)

Name of rice brans  Dry maner  Protein Lipid  Ash  Crude fibre  NFE

e

Coarse rce bwan 49,59 404 10,82 1649 28.94 35.67
Auto rice EBran 045,47 11.62 1829 13.94 2013 6,02
Red rice bran .44 a4 17,23 21,81 23,059 26,93

* Wilrigen frog extract (MFE) cotoulited as 100 - % (moisture + protein + lipid + azh & cnede fibre)

Tahle 2. Particle size distribution {percentages) of different rice brans

Mame of rice brans Particle size [mm.) % of 1otal
Coarse rice bran <5 1898
0.5-1.1 18.25
1.0-1.4 18.25
T.4-2.00 4.51
Mgt rice bram <0.5 7568
0510 b
1.0-1.4 0.3%
1.4-2.0 .08
Red rice bran <5 449,649
0.5-1.0 3291
1 .I.':'-1_{1 14.495
T.4-240 .45
Experimental procedure

Experimental ponds were divided into three treatments namely Ry, R, & R,
each having four replicates. Three types of rice bran namely coarse, auto and
redd were applied to the treatments By, R, and R, respectively. Rice brans were
broadcasted on the pond water surface. The supplementary feed were given
twice daily at the rate of 5% of fish biomass, Fingerlings of silver barb {F,
gonionatus) were collected from local fish vendors, Each of the pond was
stocked with 150 {5/m7) fish with a mean initial body weight of 2.03 + 0.03 g.
Fortnightly random sampling was dane using a seine net to ascertain fish growth
and also to adjust feeding rate. At the end of the experiment harvesting was
done by total draining out of pand water,

Water quality parameters

The water quality parameters such as temperature, dissolved oxygen (DO},
pH and alkalinity were monitored weekly. The temperature and dissolved
axygen of the pond water were determined by DO meter (Y51, model 58, USAL.
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Water pH was recorded by pH meter {Jenway, model 3020, UKl and alkalinity
was measured by Birimetric method,

Estimation of plankton

Water samples were collected from all ponds for the quantitative and
qualitative study of both phytoplankton and zooplankton, Five litres of water
samples were taken from different areas andd depths from each pond and then
passed through a plankion net of 65 micron mesh size. The samples were
studied using a Sedgewick.-Rafter (5-R) counting cell and binocular microscope
[Olympus, model BH-2). All planktonic organisms were counted as plankters
present on 10 squares of the cell, chosen randomly and were enumerated to
phytoplankton and zooplankton groups. Plankton was expressed as cells or units
per litre of water of each pond,

Carcass composilion

At the beginning of the experiment 25 fish from the stock were randomly
sacrificed and used for proximate composition analysis which was considered as
initial composition. AL the end of the experdment 12 fish per treatment (3 per
replicate) were sampled for proximate composition analysis and considensd as
the fimal samiple.

Analytical methods
The proximate composition of different types of rice bran and fish samples

were analysed in triplicate according to standard procedure given in Association
of Official Analytical Chemists (ACAC, 1*.-JI:iU!-.J_

Statistical analysis

One way analysis of variance {|ANOVAD was used to determine the effect of
different rice brans on the growth of fish. This was followed by Duncan's Mew
Mulliple Range Test {Duncan 1955) to identify the level of significance of
variation among the reatment means. Standard error (£ 5.E) of treatment
means were calculated from the residual mean sguare in the analysiz of
Varance,
Economic analysis

A simple economic analysis was performed to estimate the net profit from
this type of culture operation, The cost of production was based on the
Mymensingh whole sale market price (1996 for the inputs wsed. The cost
(Thikg) of different bypes of rice bran were: coarse rice bran Tk. 2.25/-, auto rice
bran Tk, 4/- and red rice bran Tk, 7/-. The selling price for silver barb was
estirmated as 50 Thikg. However, cost of leasing the ponds was not included. An

additional 7.5% on the wp of wial inputs has been included towards operating
cost [ADCP 19830,
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Results

Water quality parameters

The ranges of water quality parameters in different ponds monitored during
the study period were: temperature 29.2.30.7°C; pH 6.46-7.04; alkalinity 43_38-
78.63 mpl. Dissolved oxygen was measured at moming [9:00 hours) and the
ranges were 4,21-7 47 mg/l. The dissolved oxygen content during early moming
{16.00h} varied berween 0.31-2.12 mg/l while in the afterncon it varied beheeen
7.82-15.78 mgfl.
Plankton

The mean abundance of plankion and their different groups have been
shown in Table 3. Cyanophyceas was found 1o be the most dominant
phytoplankton throughout the study period and its abundance varied between
61x10" 1o 752104, Bacillariophyceae was the least abundant plankton and its
mean abundance varied between 19x10” and 28x10%. Cyanophyceae was
dominant phytoplankton group in treatment B, followed by R, and R,
respectively.

Table 3. Croup wise mean plankion fx 10% count in per
litre of swatar in different treatments

Treatments

R R R
A Phytoplankton
Bacillarinphyceae 20 1z 19
Chlorophyoean fafa ] 52
Cyanophyceas Gl Fi G%
Euglenophyceas 34 33 40
B. Zooplankton
Crustacea k1 22 27
Entitera 24 19 24
Testal 248 227 231

The zooplankion population consisted of Crustacea and Ratifera. The highest
mean zooplankton population was recorded In treatment R, while the lowest
was observed in treatment B, The mean abundance of Crusfacea varied from
22x10" 10 31x10° while abundance for Rotifera varied from 19x10 " 1o 24x100.
The overall mean abundance of plankion (phyitoplankion + zooplankion) varied
between 227x10" to 248x10°1, Treatment R, showed the highest while
treatment B, showed the lowest abundance of plankton during the study period.

163



A, KM, A Shaty e al

Growth performance of fish

The growth performance of sitver barb in terms of initial weight, final weight,
weight gain, specific growth rate (SGR), food conversion ratio (FCR), survival rate
and total production are shown in Tahle 4,

Table 4. Growth parameters of sibver barh fad on different rice brans for 110 days

Paramatars Treatrments

R, R, R, +SE
Initial welght ig) MY 208 2040 0223
Final weight (g 37700 3335° 3629 2367
Wieight gain (g 31569 31200 3435 2439
Specific growth rate (9% day) 166" 251 261" .0I23
Food conversion ratio (FCR 337° 393 A1 0B
Survival rate (% an" i a4" 67724
Total production of fish (kgtreatment)  458°  3.85° 458  (.3286
Total praduction (kg®ha'l 10 days) 1;30 1243 1527

U pandird arvar of eatmait means calcalated dfram the residual  means sqwane nothe
anaiysis of warranca
? Figunz in the same row hiving same superscripts are nol sigeificaatly diffprent (P 0005/

Among the treatments the weight gain of fish was significantly (p<0.05]
highest in treatment R, receiving coarse rice brgn while the growth was lowest in
reatment R, receiving auto rice bran (Table 41

The specific growth rate (SGRI of fish in different treatments ranged from
2.53 to 2.66 and treatment R, produced significantly |p<0.05) the highest SGR
{Table 4).

The mean food conversion ratie (FCRI values in different treatments varied
from 3.26 to 3.93 with treatment B, producing signiticantly (p<0.05) the poocrest
FCR {3.93). Treatments R, & R, produced better FCR. However, there wad no
significant [P>0.05) difference between the FCR values of treatment R, and R,
(Table 4.

The survival rate of fish was estimated after harvesting of fish by draining out
of the ponds. The fish survival rate in different treatments ranged between 77 1o
£4%, There was no significant (p=0.05] difference between the survival of fishes
im different treatments.

The highest fish production was recorded in treatment R, (4.59 kg/treatment}
receiving coarse rice bran and the fish production in different treatments ranged
from 3.85 1o 4.59 kgftreatment and 1283 to 1530 kg/ha over a pericd of 110
days {Table 4). A simple cost and return analysis showed that the highest net
profit was obtained in treatment R | {Tk. 36,3335 per ha'110 days) foliowed by
treatment R, Ry respectively (Table 5).
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Tabde 5. Cost and return analysis of fish production

Troatrmaits
Line item R, a Hd o R,
A Investment
i Lime (Tk] 3 ¥
iy Fingeding (Thi 75 7 75
i Feed oost (Tki 15 Gl KOs
ivh  Operational cost (Tk) @ 10 14
Total cost 121 14% T;?- )
B. Gross prodit {Tk) (from fish salel: 230 T3 229
Mtk pmﬁt Thfhad1 10 daysl 16,332 Td 667 10,667

P LS § = 44 Taks, Sale price: Siver banh = 50 Thdg
" Opeeatkongd cost is considerad 0 7 5% of ratal cost SADCP, J683)
" Leasing cost for pond i mat inclinded,

Carcass composilion

The proximate carcass composition (% fresh matter basis) of fish at the start
and at the end of the experiment is presented in Table 6. The final carcass
moisture content ranged between 69.79 to 72.01%, The highest carcass protein
was observed In treatment B, and the carcass promein content in different
treatments ranged between 16.42 and 17.29%, The carcass lipid content varied
between 7.17 and 9.67% with treatment B, showing the highest. There was no
wide variation between the carcass ash content in different treatments which
ranged bebween 3,11 and 3.61%.

Table 6. Carcass composition of esperimental fishes at the start and end of the growih
trial (% frech matter basis)

Componenis initial Final
all fish R, R, R,
Mioisture Fr.o4 T2 T1.54 6O.7H
Crude protein 1517 17.05 1642 17.19
Li1.'|id R 717 .45 9.67
Ash 2.38 361 343 ERE

e
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Discussion

Cirowth, feed efficiency and feed consumption of fish are normally governed
by a number of environmental factors such as temperature, dissolved oxygen
and pH (Brett 1979). Environmental factors exert an immense influgnce on the
maintenance of a healthy aguatic environment and production of suificient fish
food arganisms. In this study, the water quality parameters such as temperature,
pH. dissolved oxygen and alkalinity were within the normal range of fish farming.
Rahman ef al. (1982) recorded 26.5-32.2°C water temperature, dissolved
oovgen values of 0.40-8,60 mg, total alkalinity range of 22.90-82.68 mg/l In four
selected ponds. Hossain ef al, [1997) observed the temperature range of 27 .
35°C, pH from 6.7-8.3, alkalinity of 47.5-105.0 mgfl and dissolved oxygen levels
of early moming and afterncon at surface water ranged between 0.6-3.3 and
6.0-16.0 mg/ respectively throughout the study period in mixed culture of fishes
in seasonal ponds through fenilization and feeding,

The ranges of temperature and pH values recorded in the present study are
more of less similar to that reported by Hossarn et al. (1997), In the present
study, the range of dissolved oxygen values was 4.21-7.47 mg/l and the range of
[ values were more or less similar to that reported by Rahman et all (1962).
The range of 00 values recorded at surface water in the present study in the
early marning was very low {0.31-2.12 mp1). However, the range af DO values
al surface water during afternoon was quite high ranging from 7.82-15.78 mg/.
The low DO level in the early moming might be due to the consumplicn of
dissolved oxygen by fish biomass since no oxygen is produced by
photesynthesis during night and high biochemical exygen demand {BOD) for
decomposition of arganic matter in pond bottom,

Tatal alkalinity is an important factor contraffing the productivity of a water
body, Moyle (1946) reported that ponds and lakes with the range of total
alkalinity af 40-90 mgA are of medium to high productivity. The range of alkalinity
walues in the present study varied between 43.38-78.63 mg/l and the range of
alkalinity values seems suitable for fish culture.

Flankton abundance in different treatments in the present study indicated
that the primary productivity of water was good for fish cultwre. Dewan er al.
11991) andd Wahab et al, (1994) identified 21 penera of phytoplankton belonging
ta Baciflariophyceae, Chlorophyceae, Cyanophyceae and Euglenophyceas and 9
generd of zooplankton belonging to Hydrozoa, Crustacea and Raotifera in the
trogrical fish pond which are mare or less similar to the present study. However,
the plankton abundance in different treatments recorded in the present study
was much lower than that reported by Dewan ar al, (1997} and Wahab er al,
{1994). This may be due to the fact that no ferilizer lorganic or inorgamicl was
used in the present study, as a result the plankion biomass in the treatrments
were comparatively bow.
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The highest weight gain (gh of fish was observed in trearment K, followed by
freatments B, and B, (Table 4], The variation in weight gain of fish in different
treatments might be due to the different particle size of rice brans used.
Although there is very little information available regarding the ingestion of food
on the basis of particle size, Hasan and Macintosh (1992} reported that carp fry
prefer greater food particle size with the increase of fish size, Northcott ef al,
(19917} reported that ingestion rate increased with the increased particle size in
the case of Orecchromis niloticus. This findings moare or less agree wilh the
present study. This suggests that the chserved fish growth was probably due 10
direct ingestion of rice bran rather than increasing pond natural productivity.

The SGR values in the present study is lower than the values (3.3) reported
for common carp when fed a prepared diet using rice bran, groundnut oilcake
and fish meal fed at the rate of 3% fish biomass i natural tanks (S5ehgal and
Toor, 1991) but higher than the values {1.24) reported by Sumagaysay ef al
(1991} for Chanos chanos fed rice bran diet.

Since the fish received the nutrition from supplemental feed as well as from
matural food in the pond, the FCR of supplemental feed was gross as nutrition
from the two sources was nol separated. The highest and lowest food
conversion ratio (FCR) were observed in treatments B, & B, respectively, The
highest FCR value observed in treatment R. might be due to the smallest particle
size and moderate protein content of rice bran wsed. The FCR values in the
present study are lower than the value (4.2) reported for Puntius gonionotus fed
fine rice bran by Kohinoor et al. {19940,

The higher survival rate observed in the present study might be duee o the
comparatively favourable culture condition prevailed in the ponds. The survival
values are maore of less similar to the values reported by Santiapo et al. (19849).
They found mean survival rates of the milkdfish in ponds, ranging from 77 to 93%,
were not significantly different (p=0.05) among treatments when fed
combination of Spirvllina powder and formulated diet, formulated diet alone and
rice bran alone. Sumagaysay et al. (1991) found survival rate of 76% for milkfish
in brackish water ponds when fed rice bran.

The highest total production in treatmant R, in the present study might be
due to significantly higher weight gain of individual fish in treatment B, Kohinoor
ef al. (1993} reported that feeding treatment resulted significantly better
production of P. gonionotus (2384 kg'ha/e monthsh than that with fertilization
(2129 kg/ha/d maonths) treatment, Kohinoor et al. (1994) also reported an
average fish production was 2075 kgfha/é months for P. gonionotus as
comgpared to 1304 kg'ha for P sarana in ponds receiving regular fertilization and
rice bran as supplemental feed. The production obtained in the present study
are similar to that reported by Kohinoor ef al. {1993) and Kohinoor et al. {1994),

Although the total fish production in treatments R, and R are more or less
similar, the cost benefit analysis showed that treatment R, generated higher
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profit than that of treatment B, {Table 51 This might be due to the low cost of
coarse rice bran (2.25 Thigp) used which is almast 3 times cheaper than that of
ried rice bran (7 Tl'kg). Kohinoor er ol (1993) reported thal the net income of raj
punti under semi-intensive culture was 75,098 Thiha'e months which was
higher than the profit obtained with the present study. In ancther study Kohinoor
et al. (1994) staled that the net profit of P. gomionofws was 54,920 Tk/ha/s
months under semi-intensive culture system (when fed fine rice bran) which is
slightly lewer than that obtained with treatment R, in the present study.

The proximate carcass composition of fish was influenced by different rice
brans, There was a marked increase in lipid content of fish fed on different rice
brans compared o the initial lipid content of fish (Table &), The carcass lipid
content was directly influenced by the dietary (rice branl lipid. An inverse
relationship between lipid and moisture could be observed as repored earfier
(Hossain ef al, 1994),

The results of the present study demonstrated that the coarse rice bran
resulted in better production of P. gonionaotus.
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Abstract

Tetal bacterial load in the haemolymph of freshwater prawn Macrobrachium
rosenbergii vared from 6,2x10% e L9107 CFU/ml whereas in  the
hepatopancreas, bacterial load varied from 1,9x107 1o 2,.9x10% CFUE. The Lotal
bacterial load in the pond water varied from 2.6x10% 10 4.7x10% CFU/ml. The
inolated bacterial genera in the haemolymph and the hepatopancreas of prawn
were  Streptococcus,  Acinetobacter, Micrococcus, Acromonas,  Vibrio,
Flavobacterium, Staphylococcus and Pseudomonas, whersas the detected
bacterial genera in pond water were Micrococcus, Strepracoccus, Vibrio,
Flavobacterium, Staphylococcus, Fsevdomonas and  Acromaonas, Among the
detected genera, Vibwo and Staphyfococous wese found to be  dominant genera
in the hagmolymph of the sampled prawn thopughout the study period whereas
Staphylococeus and Pseudomonas were dominant in pond water,

Key words - A rosenbengli, Haemolymph, Hepatopancreas, Bacterial flora

Introduction

Mow-a-days freshwater prawn farming has tumed to be a promising sector
in Bangladesh since return from export earning of this commaodity is
considerable high, With the rapid development in Macrobrachium hatchery
production and number of prawn grow-out farms, good husbandey and
environmental problems developed as prawn were stressed and weakened
under adverse conditions. Moreover, shrimp i= a highly putrescent fishery
commaodity as microbial activity is the most effective in producing undesirable
odours and appearance in shrimp. Considering the importance of prawn fishery
and the recent putbreak of shrimp disease in the country, a preliminary
investigation was designed to investigate the bacteriological status in farmed
prawn, Macrobhrachium rosenbergii to know the monthly distribution patern of
bacteria in different organs of prawn.
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Materials and methods

Water and prawn samples

Cerow-out ponds under Jhalak Fish Farm- a private entreprenuer at Gouripur
in Mymensingh were selecied for sampling of freshwater prawn,
Macrobrachium rozenbergii. Prawn samples were collected twice in a maonth
and carried [0 the Fish Disease Laboratory of BAL in a plastic container
containing the same pond water of the respective prawn samples,
Prawn organs for bacterial isolabtion

The prawn were stopped thelr movement by a simple bort to the head, A
disposable svringe wat inseried inta the cephalo-thorax region under the
carapace o collect hasmolymph from the beart of the prawn, An amount of 0.3
mil haemaolymph wias mixed with 2.7 ml of physiological saline solution {0.65%
MaCll to make a stock suspension, Samples of hepatopancreas were collected
with a sterile loop In a pre-weighted test wbe, Suspension of hepalopancreas
containing bacteria was made in physiclogical saline selution with the help of a
vortex mixer. Mecessary dilution were made by ten-fold dilution method.
Inoculum (0,1 mil was spread on TSA plates, incubated at 25°C and colonies
were counted after two days of incubation,
Determmation of bacterial isolates

Total number of bacteria were determined by counting the developed
colonies on the triplicate plates of the same dilution after incubation. For
determination of percentage composition, Bwenty colonies were seperated
unbiasly from the total colonies grown in each of the plate having the number
within 30 to 300 10 obiain the pure cullure and 1o characterize the isolates. From
these plates of pure culture the isolates were preserved on TSA agar slant at a
temperature of 4°C and successive studies were parformed for characterization
of the isolates to identify them upto genus/group level according to the methods
described by Cowan and Steel {1975 and Thoesen (1994) with slight
modification. After the identification of bacterial genera/groups the percentage
composition were determined on the basis of twenty isolates from pond water,
haemolymph and hepatopancreas of the sampled prawn.

Results and discussion

The tatal bacterial load during the sampling period as varied from £.2x10" to
1.9x10° CFL/ml of haemolymph, 1.9x1 0 to 29x10° CF Ufg of hepatopancreas
and 2.6x10° to 4.1%10° CFU/m of pond water (Table 1). Total number of bacteria
in the haemolymph of prawn varied with the months. The bacterial load of pond
waler was found 10 vary with months but they did not differ distinctly among the
ponds studied. In pond water highest number of bacterial population was found
in the month of July and the lawest in the month of Movember,
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Table 1. Monthly variation of the 101al bacterial load in the haemolymph, hépatopancreas
of M. rosenbergii and pond water

maonths __ Tual ksad of the bacterial genera
Pand. 1 Pond-2 ==
Haemalymph  Hopatopascreas  Waser  Haemalysgh  Hepsbopancrmos Waler
F U 11:1:__!__-.'3] HFUmli CF Ll W LRl -:-EFL.-'rnIIﬁ
Jdy 1.0 LR 2’ i gein 21’ $aa10"
Aigisl Ty’ ¥ ot 240" 371’ Tain®
Esyptimbses iAo Absin 2200 {,dxi0” Thsid A5l
Dicsatier Ao’ anzin’ i Fwrn” LT 420 24xin’
Parvembie 210" §omin T a.6mi0" g0’ 1. had”
e 150" L0’ 13w0 amg’  3aan 1 hak”

The bacterial generafgroups detected in the haemolymph  and
hepatopancreas of the prawn were tentatively Streptococcus, Acimetobacter,
Micrococcus, Aeromonas, Vibrio, Flavobacterium, Staphylococcus and
Pseudamonas (Table 21, whereas the detected bacterial genera in pond water
were Micrococous, Streptococcus, Vibrio, Flavobacterium, Staphylecoccus,
Pseudomaonas and Aeromonas (Table 3). The identified bacterial genera
recoversd from the haemolymph were found throughout the study period
except Acinefobacter, and Vibrio was found to be dominant genera in the
month of August. Flavobacterium and Staphylococcus were found to be

dominant in the hepatopancreas of prawn.
a

Table 2. Monthly distribution of bacterial genera in the haemalymph and hepatopancreas
of cultured M. rosenbengid

manthe Prevalence of the bacterial genersa
Haemalymph Hepaiopancreas

Sir. Al M, Ae. W FL B Pe Sir Az ML Ae M R Sla Fe
Rily. M Md T4 14 2@ 19 OA 4@ 15 03 3 i @} M4 26 OB
Aug. 12 Wl 13 14 37 031 @ 05 17 @s 53 1k OF 13 I3 13
Sep. @8 12 11 1 1% 18 2 07 Da 95 1w 1k Hd 14 m
Ok, M 24 M 1F 1o md 2 24 @@ 13 1w o F 15 14 a2 1
Mo, A 12 13 17 14 BF 4B My 18 ©e 131 1@ 07 13 24 13
Dhec, B 63 2 20 23 pE 30 @ ¥ B3 11 1t 03 23 1] N
Stroo@ Septococou Acl ¢+ Acinetobacter Mo Microcooous
Ae 1 Aeromands Wi ot \ibrio Fl 1 Flavobackeniwm

Sta @ Staphylococcus Fs Fieudomonas Md @ Not detected
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Table 3, Monthby distribution pattern of bacteral genera in pond wates

Mz Prevalénce of the bacterial genena
Pong-1 P -2
L B, i Fl Sla e 21 AE. Wi Pl 52 Pe
july 0w e @  eF I 3w 2z 12 b 28 38
Mgt 15 [T T v il i5 ¥ 1z @ ip 3¢ 4p hd
Sogtember 23 0 4% 15 @ n 13 15 (S - = S
CacToer 13 2z OB B2 23 12 I5 23 M 27 27 08
Mavember 15 n 15 15 5 03 12 B3 I 35 .15
Decomber 13 12 % @ 20 W 10 37 wWd 23 1@ 13
M Micrococous St o Streptococcus Wi Wibrio
FI 5 Flavobachenum Sta ) Raphylococcus Ps 1 Pseudomonas
Ae s Aergmonas . Md ; Mot detected

CQualitative and quantitative composition of bacteria in different organs of the
prawn investigated were found 1o vary with months, organs and pond water
also. In the study period, the bacterial load in the haemaolymph of prawn were
higher than those in hepatopancreas or pond water. Enviranmental factors such
a5 water temperature, pH, dissolved oxygen, nutrients, organic substances etc,
might be the causal factors of these variations. Besides these supplementary
feed to prawn were the sources of organic substances. Bacterial growth in water
was influenced by availability of carhon and anergy source (Marshal 1985), Lidea
et @l (1992) mentioned that the microflora associated with the growing prawn
significantly influenced by the environmental conditions. Total load of bacteria in
the haemalymph of prawn was higher in summer than in winter due to the
differences in the ambient temperature (Zuberi et al. 1992, Fonseka and Ranjini
1995],

Paor water quality and high crganic loading are associated with shell lesion
including bacterial growth in grow-out prawn, A variety of bacteria, producing
extracellular lipases or protease such as Aeromonas, Pseudomonas, Vibrio,
Benekea spp. have been implicated in shell disease (Cook and Loflon 1973).
Organic matter supplied as feed to pond and manure increased the bacterial
load in pond water iMoriarty 1986). In most of the months, Vibrio and
Pseudomaonas were high in the haemolymph of prawn investigated which is
similar with the findings of Lombardi and Labao (1991 and 1991k}, mentioned
Peeudomonas, Vibrio etc. as the possible causative agents of prawn diseases.
Although pathogenicity and antiblotic lest were not performed in the present
study, the isolaled bacieria Pseudomaonas, Vibrio and Aeromonas could be
pathogens to the cultured prawns which needs further stuchy.
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Abstract

MSY per recruit of Tenwalosa ilisha in the Maghna river was predicted a5 112 g
per recruil of the Fo =06 froand at To=0.6 fr. Bul YWE=85 g per recruil wais
obtalned at the existing fishing leval, F=1.14 fyr and 24 T, = 0.6 fyr, Existing F
level was mearly double than the F. level, Fishing pressure should be reduced
imimediately from F=1,14 fyr to F,, =06 fyr. Fo =114 fyr was the same at first
capiure, T =1.0, 1.2 and 1.4 Jyr, and MSY could be obtained a5 142 g, 162 g and
176 g per recruil respectively. It §s easier to change the first capture age (T}
rather than changing of F level. 5o, hilsa fishery manager may adopt F, =1,14f
yr while age at firgt caplure mug be increased from T,=0.6 yr 3 om size groupl
to To=1.4 fpr 425 em size groupl, by which 1.8 times production could be
increased than the present production. MSY alwo possible to obtain as 201 g and
210 g per recralt ab F, =20 e and 4.0 fvr af T=1.70r and 1.9 fyrorespectively,
Under both the situstions, hilsa production could be increased 2 times than the
present production. Ta obtain the MSY=210 g per recruit the fishing level could
e increased upto F = 4.0 e at T_ = 1.9%r (34 cmosize group), Economic point
of view, hilsa fishery managers may choose fo obaln the economic M5Y as 204
g per recruit at Foo =20 A and T =17 v (31 cm size group] inthe Meghna rives
of Bangladesh,

Introduction

paximum Sustainable Yield (MSY) is the peak yield of optimum exploitation
bevel (F,, ). The optimum exploitation level is that fishing level at which MSY
could be obtained without causing damage of a siock in the long run from an
open water body. On the other way, if any fishery is situated in such a position
that either the fishery is in under fished or over fished condition than the F_,,
level, both the conditions are not desirable. The MSY also predicts a yield model
at a particular fishing level, which gives the highest steady yield year after year.
Estimation of maximum sustainable yield for a fish population, Yield per recruit
(Y/El model has been developed by Beverton and Holt (19571, When
reasonable estimates are available of the total yield {by speciesl, M5Y is
edtimated by using yield and CPUE through "Surplus Production Model® which
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was introduced by Gramhan (1935) but often referred to as Schaefer model,
Recently another programme has been developed by Sparee and Willmann on
Bio-economic Analysis Method (BEAM) for sconomically biomass estimation
but still it is not popular method. S0, Beverton and Helt model is the mosi
popular model to estimate MSY through vield per recruit analysis of a fish
population in the open water system. Furthermore, for the estimation of MSY,
vield per recruit model (Beverton and Holt model} has been applied in fish
population management by some earlier workers {Gulland 1973, Pauly 1984,
Pauly and Soriano 1986, Silvestre 1986}

Yield per recruit (Y/R] is the measurement wnit (n gl of yield of fish
population in the open water system. Shortly it can be expressed, YR is a yield
measurement index for the open water fishery. Yield basically depends on the
rate of recruitment pattern, age at first capture, fishing strategies and
environmental condition. Recruitment is a conlinous process and a crucial phase
for a fish population in the open water system.

Hilsa (T ifisha ) is a wild fish species and most important exploited fishery
which is contributing about 22-25% to the total fish production in Bangladesh
Being such an important exploited fishery in the open water system, knowledge
about its MSY, F__ level is necessary for judicious management and at the
same time the hilsa population has to be managed in such a way that the fishery
is ready to give the MSY for long term condition. Moreover, estimation of MSY
alzo helps to indicate the present fishing level of any fish population either the
fishiary is under fished or over fished. This paper mainly deals with the MSY per
recruit under various F and T_ levels of T ilisha in the Meghna river.

Materials and methods “

The research program was designed for the estimation of maximum
sustainable yield per recruit following the Beverton and Holt model. The
experiment was undertaken at the Bangladesh Fisheries Research Institute,
Riverine Station, Chandpur, during July "33 to June "85, For the estimation of
MS5Y of hilsa population in the Meghna river, length-frequency data were
collected through experimental fishing as well as from commercial fishing, The
Meghna river was selected under this study as the Meghna river is a major
migratory route and nursery pround of T. iisha in the riverine system of
Bangladesh.

Length-frequency data of B040 specimens of hilsa of the river Meghna were
analyzed for the estimation of maximum sustainable yield (M3Y) per recruit
Length-frequency data were randomly collected in each month during the pericod
of study. Sample was collected by using "F.B. ilish gobeshona' boat of FEI,
Chandpur. Mesh sizes of the experimental fishing gear were 8.5 em, 10,0 cm
and 11.0 om which are wsually used by the commercial fishermen, Samples
were collected from both day and night fishing. Commercial jaggat ber jal with
mesh size of 0.5 to 1.5 cm and experimental ber jal with mesh size of 1.0 cm
were used to catch jatka ljuvenile hilsa). Samples from artisanal fisherman's net
(a kind of monofilamentous gill net locally called current jal with mesh size 3.5
cm o 7.0 cm) were also considered for the purpose. Length-frequency data of
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the specimens of hilsa were analyzed through length-based stock assessment
method with the help of computer package programme of XL-staistica and
Microstate Data management, The results of the growth parameters (L, k& tg)
mortality parameters iZ, M, & Fl, asymplotic weight (W), relative condition factor
IK.} recruitment age (T} and age at first capture (T} are necessary to calculate
the yield per recruit (¥/R). So. the growth parameters were caleulated by wsing
the following Von-Bertalanfiy (1934) growth equation madsel,

Lit) = Ly "1 -expl-K*(t-t }} eovmnas e i
Here, the model expresses the lengih L, as a function of the age of the fish t, £
15 the curvature parameter and L, s the asymptotic length of fish.

Tetal monality {Z) was caloulated by Length Converted Catch Curve method.
Matural mortality (M) was estimated by following Pauly's empirical relationship
(Pauly 1980 of L, , k and mean annual temperature, T°C.

In M =-0,0152 - 0.279"In Ly + 0.6543*In T —=reemanes el

Asymptotic weight was calculated by using the following formula (Sparre and
“Venema 1992,

Wy = KXL e - - (i1}

Recruitment age {T,) and age at first caplure [T} were also calculated by the
Inverse von-Benalanffy growth equation modal (Sparre and Venema 19932),

L) =ty - 1k*Ini1-LL 5 - E— {iv]

The yield per recruit (Y/&] were calculated by using the Beverton and Holt model
such as !

Y/R = F * expl-M *{T-T "W, *(1/z-350z+k) +35z+2k1-5" 243k} -reeremness «{v)

Where 5= exp{-M*{T,t,) and Z=F+M. *

Finally, the Y/R and M5Y per recruit under various fishing levels (F1 and age
at first capture (T.) of T. ilisha in the Maghna river were calculated.

Results and discussion

The length-frequency analyses by different methods gave the following
calculated papulational parameters of hilsa viz: asymplotic length, L, = 57 em,
curvature character, k=0.66 jyr , initial age, t.= 0.5 yr. 1otal mortality, Z= 2,034,
natural mortality, M=0.8%fyr, fishing mortality, F= 1.14/yr, asymptatic welght, W
=2381 g, when the average relative condition factor of the hilsa population in the
Meghna river was K,=0.0145 g per cubic cm, The age at first capture {T,) of hilsa
in the Meghna river was T_=0.6 yr and when hilsa is recruited at the Meghna
river their age was calculated as recruitment age T,=0.58 yr. 50, it was chserved
that the difference between the age at recruitment (T,) and age at the first
capture (T} having a very little difference which was not a good sign for hilsa
population e obtain a sustainable yield,

¥/R was calculated by the derived formula of Beverton and Holt model
and it was obtained Y/R=35 g per recruit at the existing fishing pressure, F=1.14
fyr and age at first capture of T =0.6 fyr (3 om size ie. catch starts from juvenile
hilsal. If it is not possible to protect the caich at their juvenile stage ie. if it is
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continued to catch jatka (T.=0.6 yr), maximum sustainable yield could be
possible to obtain MSY= 112 g per recruit at the F ., = 0.6 j/yr. But the present
fishing level is F=1.14 fyr which i3 nearly double fishing pressure than the F.
level (Fig-1al. 50 , fishing level (F) should be reduced from F=1.14 fyr to F . =06
fyr immediately, Moreover, the probable M5Y and F., were also calculated
under the combinations of various fishing levels (F) and age at first capture (T,
which were shown in Figures Ta, Th and 1o,
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Fig.1a. Probable MSY per recruit and F o under the combimations of various F and T,

levals od T, ilisha (e Fel2 o 4.0 f and 'F==D.-E-. 0.8, 1.0 81,2 My,

Fram Fig.1a, it was observed that the M5Y=127 g per recruil and Fpgy=0.8
fyr at Te=0.8 yr {10 cm size group), M5Y=142 g per recruit and F mgy =1.14 fyr
atTe=1.0 vt |18 cm size group), and M5Y=162 g per recruit and Fmsy=1.14 fr
ol Te=1.2 yr (22 cm size groupl were obtained.

The probable MSY were calculated at To= 1.14, 1.5, 1.6 and 1.7 yr were
showwry i Figdh,
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Fig.1h. Probable pMSY per recruit and F.. under various combinations of F and T, levels
of T, iisha (F=0.2 to 3.0 Avrand T=1.4, 1.5 1.6 & 1.7 yrl

From Fig.1b, the probable MSY per recruit and F . were calculated under
various ages at first capture T.=1.4 yr (25 om size groupl, T.=1.5 vr (27 om size
group) T=1.6 yr (29 cm size groupl and T.=1.7 yr (31 cm size group). The
probable MSY=176 g, 187 g, 195 g, and 201 g per recruit at F,,=1.14 fyr, 1.8
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fyr, 2.0 A and 2.0 fyr at the first capture age T.= 1.4, 1.5, 1.6, and 1.7 yr
respectively. Fu,, is the same as 2.0 fyr for both at first captuse age T.=1.6 and
1.7 yr (Fig.1b),

From Fige.Ta and Th, it was ohserved that F. =114 fyr was the same in
case of T=1.0yr 1.2 yrand 1.4 yr age groups of mbsa, It might be said that if it is
not possible to change {i.e. cither increase or decrease) the present fishing leved,
F=1.14 /yr , first capture age of hilsa definitely should be increased  fram
T=éyr o 1.4 yr and then the probable M3Y would be obtained as 176 g per
recruit al F,=1.14 fyr. In the management point of view, it is difficull to change
the fishing level {F) but it might be easier 1o change the first capiure age (T, by
miesh size regulation through fish corservation law, 1t was also chserved that the
probable maximum sustainable yield MSY=201 g per recruit at F = 2.0 fyr and
age at first capture T,= 1.7 yr (31 cm size groupl could be possible to obtain 2
times production than the present yield (consideraing the yield measurement
index as, present Y/R = 93 g at F=1.14 /yr and T,=0.6 /yr.l. Therefore, in this
case, age of first capture definilely should be increased from T =06 yr. 0 T,=1.7
fyr, and thereby fishing pressure also could be increased fram F=1.14 1o F, =
2.0 fyr for hilsa fishing in the Meghna river.

From Fig.1¢, similarly the probable MSY and F were calculated at the age
of first capture [T = 1.8 yr (33 cm size groupl, 1.3 yr (34 cm size group) and
2,0yr {36 cm size group). It will be possible to obtain MSY= 206 g, 210 g, and
201 g per recruit at the F =30 jyr, 4.0 fyr and 2.6 fyr at T=1.8.1.% and 2.0yr
respectively, Thesely, M5Y=210 g per recruit could be possible to obtain at the

Frow = 4.0 /vy,
m

Yistd perfecrugin d)
G

= Trwlfre
=8 Te=lEe
-5 1 18 ) 35 45 55 4 Tpadlyr
Fishing bauaig [F)
Fig.1c. Probable MY per recruit and F ., under combinations of vadous F and T, levels

of T ilisha (F=0,2 10 4.0 fyrand T,=1.8, 1.9 & 20 yri

S, fishing pressure could have been increased from F=1.14 to F,, = 4.0 fyr
at the age of first capture T,=1.% yr In that case, fishing pressure could have
been increased 4 times than the present fishing level and hilsa production could
have been obtained 2 times than the present production level, But in the long
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run growth overfishing might occur and as a result parent hilsa might be
affected. From Fig-1h and 1c, it was seen that yield per recruit is the decreasing
trends at the age at first captures, T =2.0 vr. Yield of hilka could be obtained 2
times at bath the fishing levels, F .= 2.0 v and 4.0 fyr at the T =1.7 yr and
1.9yr. So, economic point of view, hilsa fishery managers may choose o obtain
the economic M5Y as 201 g per recruit at F =2.0 fyrinstead of F =40 fyr.
The calculated yield with a combined effect of various Foand T, levels which
would be maintained as the long term condition and which do not change
(Sparre and Venema 1992),

Conclusions

S0, for the proper management as well a5 economical fishing, it might be
concluded that fishing pressure should be maintained at the tevel of F,, =2.0 jyr
and the probable MSY would be obtained in M5Y=207 g per recruit al the age of
first capture T, =1.7 yr, which will be more economically viable level of F . for
hilza fishing at the same time hilsa production will be double.
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Ahstract

Fish culpwre in dcun-p-walor-ri.l;q (DAWWR] environmient using net pen and Fnh:l'er
SWEIDFE WA cvaluated, In ned pEn rohu and Thai silver bark were cultured,
whereas a 5-5pm:i|:-5 cambination rohu, mriBaL COMMAON ©arp, grass cang and
Thai silver hark) were cultured with BE3Z rice v.ar':r:l',- and DWER. Boro-fish
prl;ld.l.,u;l;i.,un system prl;ldm;l,-.«d T8 tha of fish and 7.33 tha of rdee in pn|d|‘.=~r
sysiem with S-species combinations.

Key wards ; Polder, Met pen, Deep water rice, Fish culture

Introduction

in Bangladesh, about 73 percent of rural people are engaged in either full or
part ime fishing which supplies about B0 percent of animal protein of their diets.
Fishing alsa provides poor rural families with income (O0A 1995). But pfesentllr',
natural catches have declined drastically due'to degradation of fish habitat. The
situation has aggravated by imbalance use of fertilizer and pesticides for modemn
Boro rice cultivation, Moreover, In recent years fish diseases have significantly
reduced fish production. All these contribute 1o low fish consumption and
malnutrition among fural population. In arder to maintain the level of fish
consumpion (7.9 kg/personyvear], fish production has (o be increased from 0.8
million ton to. 1.2 million ton (Gepta and Mazid 19931 To meet the demand of
this increased fish production, rice fields could be explored since marine
fisheries and fish production from open water bodies are declining as a result of
over fishing and degradation of fish ecalogy.,

Arn estimated area of 2,86 million hectares of medium lowland and lowland
are annually inundated 1o a water degpth of 1-3 m for a period of 4-6 months in a
normal fleoding year, This area wsually remains fallow after the harvest of
irrigated boro rice or a few farmers practice of growing DWR either transplanted
or direct seeded when flood accurs at least 20-30 davs after boro harvest (Al et
al, 1993),  DWR ecosystem (s highly fertile due to silt deposition and
decomposition of organic matter which favours the growth of filora
(phytoplankton} and fauna (zooplanktonl, The phytoplankton provides fish feed
which is encugh for fish rearing for a periodd of 4-5 months (Al et al. 1993, Das
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et al. 1990). Therefore, the experiment was conducted o evaluate the biological
and econamic performance of different production systems involving fish culture
with and without DWR In seasonally flocded areas of Bangladesh.

Materials and methods

Deepwater rice (DWR) seedling were raised in the farmers homestead
area. Sixty days old DWR seedlings {(Hijolidigha) were transplanted in the field
immediately after the harvest of Boro rice (BR3) where DWR+ish experiment
was canducted.

Two nylon net pen, one with DWR and another without DWR were installed
at Mirzapur, Bangladesh immediately after flood water entered into the field. The
size of net pen was 20 m x 20 m each, Under the polder system; two sides of
the plot were closed by roads and one side by raised homestead, Cioly one side
was apen where 250 m net was installed 10 made the plot ike a pond. The area
of polder measured 6000 m°. For all cases, the height of the nets were 3.5 m.
Bamboo poles were placed 2 m apart and the bottom end pushed into the sail
approx. 0.5 m deep. The poles were 7 m high o facilitate increasing net heights
with the rise of flood water, The pales were also tied horizontally with the upright
ones to protect against waves and wind, At the bottom the nets were pushed
into the soil. The nets were also fied up with the help of bamboo pegs pushed
inte the soil, so that there was no scope of fish to escape from the pens.
Fingerlings of the selected fish species were released in net pens and polder on
June and July '93, respectively, The size of the fingedings varied from species to
species depending on the availability, The fitial length and body weight were
recorded. The growth of fish species depended on availability of feeds within the
pens and the supply of aquatic weeds at weekly interval. Fish were havested
freem the net pens and polder on November 93, when the dapth of water in the
field was about 50 cm. The length and gain in body weight were recorded at
harvest. The cost of nets and bamboo poles were computed based on
depreciation value determined by straight line method, All collected data were
analyzed for gatistical comparison and for economic periormance of difierent
production syilems,

Results and discussion

Met pen with and withow! DWE

The body weight gain and fish yield of rohu (Labeo rehital and silver barh
(Puntius gonionofus) were higher when reared without DWHR in net pen than that
of with DWE (Table 1) Similar results were also observed in case of recovery
percentage, The vield of rice was not affecied but the fish yield was reduced by
43 percent when reared in assoclatlon with DWE. Perhaps, dense canopy of
DWR restricted fish movement, suffocation which results in lower recovery
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percentage, body weight gain as well as fish yield. Results further indicates that
after the harvest of Boro rice, an additional fich vield can be obtained if fish is
cultured with and without DWR in net pens. Lightfoot et af. {1989} shown an
increased rice yield of 5-30 percent from rice-fish system, but he also reported
some negative effects of rice yield in Asian countries.

Table 1. Body weight gain, recovery percentage and vield of rohu and sibver bar in net
pen with and witheust deepawater rice

Fish species At release AL harves | Reco  Yield 3
vy (ha}
il
Lomgth  Wedght Mo Length  Wesght Mo
m) g iom) @
With DWR
Ribiu 1 2013 ZIH) 187 #7548 130 a3 44
Siluesr barh iL4 2335 200 1887 Hen M 51 .50
Withour EAVR
Raohiu ER 20.0% 20 2070 127275 140 o 75
Silver bark 164 1155 200 i 16410 110 % o

Stcching densite = 1 fingeringim”

Talde 2. Fnidul:liuil;y af difterant |:|r|:||:|u-:|ir.|n sysbegns ien d-l:t:pwar:r rice envingnment,

Prowfact b Fioe wiekd Fih yiedd Froadre corl T et faiey P HCE

Fpntems sl A Thtu Tighl TTighyi

fiom W He- pAuE dnhy :;: Tl Wee i wee Fsh

nEd Falkew. 625 i - : 140 11350 A5 1%

#i1 -Tmh ar - T3 arl 1,06 LS T Y T S DET T T ST 1w

Hil- (1] 1592 ae am e LEE T ¥ 1T 1.1 L ITEDG MWD 171

114% +F ish +15TK3

Ry -BRE s La - : 14300 W : T LIk
+15000

Price [Thikgl Fish=d(). Kice=5, Fingentings = Tk § gact

Cosr (TLibalr Fingerfings = YD, Met= 4000 (Todal value = 32000 (TE 320 length x 198 m beipf
red]. salvage valun = SN, asedid W% = F pearsl Bambon = 2000 (Todal cost = 6300 salvage value

2, wsehal e = F pears! and Lalwar (nsrallation, care &G roges, faevesting of fish et =
Pl

Table 2, revealed that BR3-fish pattern had the highest nét return (Th
56,750¢/hal  and higher benefit cost ratio (BCR) followed by BR3-fish+DWR (T
30,450¢hal.  This study suggests that 70 percent contribution of the total net
returns- comes from fish component in the BR3-fish production svstem which
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Justity the importance of fish culture after Boro rice harvest in the DWE
ECOEYELE,

Polder system

Silver barb, commaon canp {Cyprinus carpio), grass carp { Crenopharsngodon
idalfal, rohu and mrigal [Circhings mrgalal cultured in the polder sysiem
pesiormed better compared o net pens (Table 31 However, grass carp gave the
highest fish yield (1.3 thal followed by common carp (0.61 Vha), but the
individual body weight gain was the highest in commaon carp (712 gl followed by
grass carp (680 g) having almost similar recovery percentage. The increased fish
vield of grass carp came fram the high fish density with supply of natural aquatic
weeds, Silver barb, robu and mrigal performed relatively paor. This might be
due o common carp and grass carp are (ad growing compared 1o robu, mrigal
and silbver barh,

Table 3, Performance of different fish species in polder systemn

Fish species Af melegse At harves Humbar  Mymber Beroowey  Yield
rpleased  hare-psied (Tl hal

Length Wsigha Length Wegh

lcms g el gl
Silser havh A L R L 1 L2T B 026
Common canp L L RS 7 Mkl 1EEH) $ 36 4 N
Crasi corp [ U B LEA pia i 114 Lu 1.3
Kohu (LR LE Ih.2 334 1'5-:1:! T43 T 0.35
kgl LR LR &9 Mg TEEH) L2} 1 0.25

Folder aeea o] = GO0, Stocking dersity = 1 fingerfinging

Baro-fish production system produced 2,8 tha of fish and 7.33 tha of rice
(Table 4. This production svstem gave a nel refurn of Tk 109,.955ha while BR3
alone gave the met return of Tk 21,150ha. BCR also follewed similar tremd. The
higher net return from rice-fish production system s mainly derived by the
contribution of fish yield.
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Table 4. Economic performance of Boro-fish production system in polder

Spasan wiehd haj Praductien oosi Giass rem Mal relurrn BCR
iTlehal {Thhal (Thitwad
Harg - [PWR Ricio Towal Rice Fesh Rice Fash
fish
HEL - Falloss 133 - 15541} BT 21150 2.36
BR3 - Fish Toa3 240 18N Z3195 AR6H] T1ZKY 109955 84

Frices (TLRgl Kice = 5, Fish = 4il, Fingeriings = 7% 1 sach,

Cost (Thefeal: Fingerimgs = 10000 Mer = 1666 (Toal oowe = 13333 (T 227 v length w 7,86 o hevghr
ek, sabvape valive = TERS, wel! e = 7 yeesl; Ramboe poles = 1029 (Torsd cast = 2147, salivage
vatie = 100, wsefyd! Jife = 3 pearsl Labiour finsmdlacion, cane faking weed supply a5 feed, fsh
frarvesting ec) = 10,500,

Fish growth under net pen and polder system

The hnu:lwl.-"weight gain for both rohu and silver barb were more or less similar
in net pen culture with and without DWR (Fig. 1), But in polder system, the |
body weight gain were higher for rohu and silver barb than that of net pen
culre with and without DWR (Fig. 1), However, body weight gain in polder
sysierm was Lhe highest In case of common carp and grass carp. The higher
hody weight gain as well as fish vield in polder system might be attributed 1o
larger space for fish movement and availability of natural fish food,

&£
w0
= .
= o ]
e Eirmel weigs | ; ;
i - o
al o
. - " ol
-1
1 =
4 H B
T H K
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Fae pan culiurs Lk ol sl & pE ieins

Fig-1 : Body weight gained by differant fish species wisder net pen and polder systems.
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Conclusions

Based on growth performance, the present study indicates that fish culture
in polder system was found more profitable then net pen culture. If farmers are
provided with necessary training and credit 1o adopt the rice-fish production
system, the net return could be higher. Community approach will reduce cost of
production, provide employment opportunity and ensure better wilization of the
potential resources of the ecosystem.
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Ahstract

An experiment was conducted in farmers' fields under Paikgacha thana, Khulna
to study the suitability of integrated rice-cum-fish culture. Three treatments
namely T, (Pusdivs gonjonotus], T, (Puntivs gonionotes and Cyprioes carpiol and
T, [ Cvprines carplo) were Included for the study each having three replicates
The fish were stocked at a density of 3750/Ma in all the rice plots. The physico-
chemical parameters of water viz., water depth, temperature, dissolved axygen,
p", salinity, nitrate and phosphate etc. recorded during the study period were
found within optimum range, OF the tao cultured species O cirpic attainad the
highest average individual weight (160g and survival {81.06%], With respect 1o
biomass and income, highest average fish production and net profit per hectare
1306.74kg and Tk. 8177.91| were obtained in T, and the lowest (184.17kg and
Tk 2049.41) abtained in T, and a significant variation (pe0.05) in fich production
was observed among the treatments whiléd for rice production, it was
insignificamt. The cost benefit rato of fish prodection found wene 111,29, 1:2.14
and 1:1.90 s T, T, dnd T, respectively.

Eey words : Rice-fish fanming, Bow crop

Introduction

Traditional capture of fish from the rice fields is very common in Bangladesh
[Gupta and Mazid 1993}, The yield of which is around 37 Kgha (MPO 1985,
Introduction of fish into the rice fields in a managed way have a number of
advantages, such as it helps in increasing yield of rice by take up harmiul
insects, pests and weeds {Coche 1967 and China Freshwater Fish Commintee
1973 and increase the farm fertility by adding organic excreta.

The tatal area of rice fields in Bangladesh is about 10.14 million hectare
which can play an important role in increasing fish production (Rahman 15995), A
rice field suitable for fizh culture ought o have impervious and strong dikes to
retain water upto desired depth, usually between 10 and 60cm (Hareon 1986
that also needs require careful manage of water levels by imigation or drainage,
avoiding over flooding/ droughting, Though integrated rice-fish farming is a
common practice in many countries of the world (SEAFDEC/ALA 1980) but a Tew
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attemnpts had been made in Bangladesh {(Dewan 1992, Haroon and Alam 1992
and CARE 1992). So, attempt was underiaken to study the sultability of
integrated system by using mono and mixed species of fish in the rice plots of a
particular area,

Materials and methods

The experiment was carried out during boro season in 1997 in nine farmer's
fields at different villages of Ghodaipur and Haridhali union under Paikgacha
thana, Khulna, The experimental plots were laid out in Randomizesd Completely
Block (RCB} design with three replicates.

All the plots were raised by 50cm high and 30cm wide border. A ditch with
#m long and 5m wide having 60,0-70.0cm deep was constructed in each plot to
take shelter for fingerlings during high temperature, pesticides usc and also
facilitates of fish harvesting. In addition, a peripheral trenches with 45cm wide
and 35cm deep was dug around the paddy growing area {excepl one side) to
link the ditch to the rest of the field. The plots were ploughed thoroughly and
levelled. Urea, triple superphosphate and murate of potash at the rate of 30-60-
40Kg NPK/ha were applied at the time of last ploughing. Thirty seven days old
seedling of BR 29 having 15cm x 10cm spacing were transplanted on February
97

In all the plots, fishes were stocked with a density of 3750/Ma after 2 weeks
of planting. Three plots were stocked with fingerling of rajputi {Puntius
gonionotus) (monoculture, T,). Fingerling of rajputi [Puntius gonionotus! and
common carp {Cyprinus carpiol were released in three plots and ratio for the
fishes was 1:1.14 [polyculture, T,) and other three plots were stocked with
fingerling of common carp {Cyprinus carpiol (monoculture, Tl

About 2-3cm water depth was maintained wp to 15 days after transplanting
{DAT) and then increased gradually upto 11.0-17.Bcm, Urea at a rate of 25.0 kg
N/ha was dissolved in water and applied in the plots at 20 and 43 DAT,
respectively and about 4-5cm water depth was remained at the time of urea
applying.

The physico-chemical parameters of water in terms of water temperature,
depth, dissolved oxygen, p", salinity, nitrate and phosphate were measured
once in a week. Rice was harvested on May '97 followed by harvesting of fish
after 1-2 days. The rice was threshed, cleaned, sun dried and adjusted to 14-
16% maisture content at the time of weighed. The number and weight of the
individual fish at harvest were also recorded. Net income and cost benefit ratio
were also caloulated.

Statistical analysis were done by Duncan's New Multiple Range Test (DMRT)
for treatments comparisons.

Results and discussion

The values of physico-chemical parameters of water of rice-fish plots under
different treatments are presented in the Table 1. Average waler lemperature
recorded were 295 + 1.5% 29.3 £ 16" and 29.4 + 1L.5"Cfor Ty, T, and T,
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respectively, The mean water temperature differed |imle withim the treatments,
The lowest temperature (26.1°CH during the experiment was recarded in T, and
the highest (32.2°C) was recorded in T, For rice-fish culture a favourable
ternperature range for sub-tropical water fishes was described by Ghaosh {1992]
as 25.5 to 29.8°C preferably in the month of March to June, 5o, the tlemperature
range recorded in the above experiment may consider as gquite favourable. The
mean values of water depth in rice plots recorded in 7., T, and T, were 14.4 +
25, 146+ 2.4 and 14.9 4+ 2 6cm, respactively. The water depth in the ditches
and trenches were recorded between 70.0-B0.0cm and 40.0-45.0cm,
respectively. Little variations were ohserved in dissolved oxygen content. The
mean values recorded in T,, Tyand T, were 5.3 £ 0.81, 5.5 £ 0.72 and 5.6 &
0.50mg/l, respectively. Ali (1990} reported that the dissolved oxygen range
between 4.1 1o B.9mgd in the rice fields of Bangladesh which is almost similar o
the present findings without any remarkable variations among the reatments.
The mean p*' values for  all the plots were found within the range described by
Michael (1969) and Ghosh (1992). The mean values of safinity in T,, T, and T,
were found 089 £ D77, 0.93 £ 0.81 and 0.83 + 0.72 ppt, respectively. The
nitrate-nitrogen values recorded in the present study were 0,164 + 0,016, 0.168
+0.020 and 0.160 + 0.021mg/l in T, T, and T,, respectively. Ghosh et al. [1984)
recorded nitrate concentration to range 0.14 to 0.28ppm in water of rice fiekds,
Alikunhi {1957} reported that a good pond water for fish culture should have
nitrate level of 0.06mgl. The mean values of phosphate content of water in T,, T,
and T, ware 0.080 £ 0.044, 0.066 * 0.041 and 0.062 + 0,022, respeciively.
However, the low content of phogphate in the water of rice field s in agreesment
with the findings of Ghosh {1992] for the summer months, where as Alikunhi
(1957} stated that a good pond water should cantain phosphate within the range
of 0.2 to B.Amgi.

Table 1. Average values of water pararmeters during the study period

Parameters Tealmants ——
1, r 7

Water temperature (0°C) 295+ 1.5 193 + 1.6 94415

Waater depth (ol 14.4 £ 2.5 T4.6 £ 24 149 & 3&
Dissolved oxygen (mgh) 5.3+ 0.8 55+0.7 5.6 +0.5

p 7AL05 77205 FAz06
Salinity (ppt) 09 +08 0a+04 08307
Mitrate (mg) 0.2£0.2 012 20,02 0.2 £ 0,02
Phasphate (mgl) 0.1 £0.04 0.1 +0.04 0 £0:02

The average growth, survival, production and net profit data are presented in
the Table 2. The survival rate of P. gonionotus and C. carpio were found o vary
from 60.17 to 75.56% and 60.61 to B1.06%, respectively, Highest survival
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(B81.06% of C. carpio was recorded in T, and the lowest was (60,615 in T, In
case of P. parionotus, higher survival 175.56%) was observed in T, and the lower
was (60.17%) in T,. Muddanna et al.(1970) reported that the survival rate of C.
carpio varied from 15-60% based on 71 days of ohservation, where as jhingran
(1975} stated that the range of survival rate for major carps were 71-76%, But
Ahemed et al. {1935) reported that the range of survival rate of P, gonionotus,
Cheochromis nifoticus and © carpio in combined culture in rice feld wis 50-
B0%. In the prosent study, the average final weight of P. popionotus and C.
carpio were recorded to vary from 45.0-65.0g and 120.0-160.0¢, respectively.
Between two species, T, carpio showed higher growth (160.0g) in T, and higher
growvth {65.0g) of P, gomionotus was recorded in T, and lower was (43.0g) in T,
respectively, Hossain et al, {1987) recorded the growth rate of P. gonionotus, C.
carpio. L, rohita and C, mrigala was 95.2-135.0, 133.0-189.0, 69.0 and 115.0g,
respectively in the rice field after 90 days of cultivation. Bahman {1995) obained
an average weight of 100-120g and 250-400g for P. gonionotus and C. carpio,
respectively in mixed culture in the rice field within 3-4 months. Akhteruzzaman
of al. (1993} reported that fish attained average sizes at harvest were 38.0g for A,
gonionotus and 63.0g for C. carpio after B4 days of culturing in the rice plots
which lower than the findings of the present study.

Table 2. Average prowth, survival and production of fish and res production under
differant lrealrments

Borlp rnpin Sirdual  Teld [= ST S Cmi;

I.:.-I'..I e nroma Banaki
T Mg WL Feal B Res (hd Wkl M

firz s i i lhghal  ivhal Mifkal Tt
ﬂ;.ip,qj it lineh L] (EA 1] 1] Pi.iG jae i Adn I e 13
Rajgulv+ common carnp 1784 & 180 A58 WDITs g vy 4E1 13500 HITEE] u114

Fodvcaliune it 13.0 SO0 AN

Comimon carp konoculee) 5730 1o LT T . Y et S 1 e 175 I ¥ -5 TR TR

Mican felowed by commnn ferer did mor gifference ar 5% level
Average price of fngering was T J.0Bpiece. The price of wea, TP amd 8 was T ZR)L 73000
A 375K respoetively. The fsfes swere aofd ar He e of T S0

Fish yield and net profit per hectare obtained for T,, T, and T, wera
1684.17kg, 306.74kg and 272.73kg, and in money Tk, 204941, Tk, 8177.91 and
Tk, 6477.47, respectively. The highest yield (306.74kgl and net profit (Tk.
B177.911 wene found in T, where P. gonionotus and C. canpio were raised in the
rice fields. Muddanna et al.(1970) recorded a production of 17.5-152.5kg'ha of
C. carpior in rice-fish culture. Hickling [1962) recarded 100-200kgha of the same
in Japan. A yield of B0-1000kgha in summer and 100-152kgha in monsoon was
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recorded by Coche (19670 for C. carpio. Akhteruzzaman et al1993) recorded
the yield of 14.75 10 222.5kg/a for C. carpio with an average of 99.75kg/ha.
Grover (1979) also recorded the yield of 69-208kg/ha by stocking Tilapia
mossambica and C. carmio in the rice field, Rahman {1995} recorded the yield of
325-375kg'ha by stocking F. gonionotus and C, canpio in the rice fields. Dewan
{1992) reported that the additional income from raising fish in rice fields in
different experiments were ranged from Tk, 1200.00 1o Tk, 5360.00/ha. CARE
(1992} noted that farmers made an average profit of Tk, 4912.00 and Tk
1607 0/ha by sacking hatchlings and fry of commaon carp in the rice field,

The average rice production from T, T, and T, were recorded 4.20tonsit),
3.83t and 4.2%¢ha, respectively {Table 2I. The soil of the plots under T, was
slightly sandy. Growth of seedling and no. of tillers were comperatively lower the
others plots. These might the cause for low yield of rice in T,. Rajputi and
common carp prefer upper layer and bottom layer, respectively (Srisuwantach,
1981 and Bardach et al. 1972). The micro-oganisms which consider as fish feed
were used more properly than the other plots. On the other hand, the fishes
enjoyed more space for movement in T, Possibly for this reason, growth and
yield of fish were higher than the other treatments. Sevilleja (1992) reported that
the rice production obtained by the farmers from the integrated rice-fish farming
in Fhilippines ranged from 3851 1o 5.15tha. Rabman (1995) also recorded the
rice production in rice-fish farming was ranged from 3.01 1o 5.0tha which is
almost similar to the present findings.

The wvariations in fish production exhibited by different treatments were
found statistically significant. Comparisonseof mean production between the
different treatments using DMRET showed that the mean production in T, was
significantly lower. The mean production of two fish species under T, was
significantly higher than the others. The highest cost benefit ratio (1:2.14) was
calculated for T, and the |lowest (1:1.29) was for T, 50, among three treatments,
better production and net profit per hectare were found in T, where P,
gonignotus and C, carpio were raised in the rice fields. As the study has
demonstrated that mixed culture of P. gonionotus and C. carpio in paddy fields
without feeding and fertilizers is more profitable and as the <eeds of these
species are available, so it can be recommended to undertake such integrated
rice-fish farming adtivities in the suitable area of the country,
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Abstract

The study was conducted in pond 1o delermine the fecundity and
gonadasomatic index of chapila, Gudisia chapra. The male fish was found 1o
attain sexual maturity at 7.7 cm and 7.41 g and that of the female at 9.3 cm and
14.65 g by standard-length and body-weight respectively. The investigated fishes
were found 1o be male and female at the ratio of 1:3 and generally female was
found to be larger than male. The fish was found to spawn for several months
with two spawning peaks, one in Aprl and another in August as indicated by the
peaks of gonadosomatic index and ova diameter. Fecundity of the fish ranged
from 25,220 10 154,528 with an average value of 72,383 and was found to
increase with the increase In langth and weight of the fish. The relationships
between fecundity and standard-length, body-weight, gonad-length and gonacd-
weight of the fish were found to be linear and significant.

Key words | Guduséia chapra, Fecundity, Gomdosomatic index

Introduction

Gudusiz chapra, belongs to the family Clupeidae is a prolific breeder and
one of the most favorite, tasty and commercially important fish in Bangladesh,
Fecundity is one of the most important biological aspects of fish, This must be
known to assess the productive potential and to evaluate the commercial
potentialities of a fish stock (Das et al. 1989} For efficient fish culture and
effective management practices it is prime important to know the fecundity of
fish IMiah and Dewan 19841 Moreowier, study is also essential to determine the
index of density dependent factor affecting population size (Simpson 1951).

Motable works have been done on the fecundity of seme species of fishes
in Bangladesh (Doha and Hye 1970, Karim and Hossain 3972, Shafi ef af, 1979,
Dewan and Doha 1979, Miah and Dewan 1984 and Das et al, 1989), But so far,
no waork has been done on the fecundity of G, chapra, In wiew of hat the
present study was undertaken to determine the fecundity and gonadosomatic
index of chapila and also to establish a relalionship between the fecundity and
standard length, body weight, gonadal length and gonadal weight of the fish.
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Materials and methods

The experiment was conducted for a period of seven months from March to

Septermber@s in three earthen pends each covering an area of 800 m< and with
an average depth of 1.5 m. Twenty matured fishes were collected randomly
during each sampling from the ponds to determine the standard length and body
weight. The male and female fishes were differentiated and data were recorded
after dissecting out the gonad of the individual fish. Then the ovary and testis of
each fish was taken out very carefully and preserved in a well labeled vial
containing 5% buffered formalin for subsequent studies. Gravimetric method
was used o determine the fecundity of fish.

In using this method, the external connective tissues were removed from
the surface of ovaries. Moisture of the ovaries was removed with the help of a
blotting paper. Weight of the ovaries of each fish so treated was recorded in
gram with the help of a fine electric weighing balance. Then 0.07 g of each ovary
were taken separately from anterior, middle and posterior poartions of each lobe.
The number of matured and immature eggs for each portion were sorted out
separately and counted. The mean number of eggs in 0.01 g was determined
and then mubtiplied by the total weight of the ovary, which gave the 1otal aumiber
of epgs i.e., the fecundity of respective fish,

Conadosomatic index (G50 of the male and female fishes of the collected
samples were determined separately by using the following method.

Weighi of the gonad (g}

CSl = —— w1

Weight of the fish (g]

Diameter of the aggs at different stages of matunty was measured with the
help of an objective micromater. In this study, 12 ova were taken randomiy from
the mixed sample of eggs of three portions of each ovary. Measurements of ova
diameter were taken along the longest axis of the ova. Sex ratio of the collected
fishes was estimated. The relationship between fecundity and standard length,
body-weight, gonad-length and ponad-weight were determined with the help of
a compauter following SPS5 programme.

Results and discussion

In the present study, 280 male and female Guduwsia chapra were examined
to determine the gonadosomatic index and fecundity. Sex ratio of the examined
fishes were recorded 1:3, De-Silva and Chandrasoma {1980} and Islam and
Hossain (1990 was recorded the male and female sex ratio 1:2 in Sarctheradon
mossambicus and Puntius stigma respectively. The standard-length and weight
of the male and female fishes were found to range from 7.7 cm - 11.5 cm and
T4l pg-2460g and 9.3 cm - 17.0 cm and 14.65 g - 64.90 g respectively. Hare
, the female was found to be farger than the male. Month-wise average highest
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lenpth and weight of tastis were 3,65 cm and 0.85 g respectively in the manth of
April and next to the same were 3.11 em and D.34 g respectively in the maonth
of August which indicated that there were two peak periods of sperm
producticn of male G. chapra (Table 11

Table 1, tonh-wise gonadosomatic index of male G. chapra

Muosith Mo, of fish  Standard  Body weighs Teatis Metean (a5
examimed  lengthicml ig
hdiasn Mean
L liegth [eml woeight (2] .
kelarch ] B.IF-435 gl -5 2500008 0220006 1.9301.08
12.4-2.6) 100400 50 HLoh-1.33
Agril 4 38105 174510495 38500007 0050R11 4300006
[3.6-37F  IRFR082F 14184410
fay 12 TA-108  W1-2050 2ATCHRAT E2SCHRG i 690023
[.5-1.40 1M1 540034 11.48-2 1%
fune L FT11E TAVSZ2480  LATOGM3  B2SOD0U0) i ¥ 305k
[3.2-3.5 M1 30.44) LE.Ci-2 300
bk 14 S5 1LE 10552000 pashnsr  pando U B
71,5 00073 030590
August 14 Q5101 1352004 e odadoios RAMDILTE
(IT-AE MISDAE 0933400
Septeniber 04 oF-lmE 15681570 EEsDoor  odand RIM0E

{ZE281 00klH 27

Figies i parentheses indicate ampes of diferen! pardmeners

Table 2. Momh-wise gonadesomatic index. of female G chapra

Bdanth #an, of flsh  Standard  Body weight Chvary fean=Cisl
examired  longthice) w
Ahpan Pean

imngih jer) ight as
paarch th 98-127 19503532 IMAREY  0930esE 4200075
(A48 4E-LEN (0 BEN
April i g3~ 128 16-feFZ 4150061 1500Ea  S5ROLO0
(F3-55 (052-7861 (2811000
My I 90-150  TEE:6E1S RSO0 140067 50010
(53-8 LTS3 (L5 B0
fuirie 4 03-150  14BEE304 420002 15MRaEz S0BOXET
|55-4.4| WAT3A0 420710511
fuly Fl Ph6-123 19733085 4330065 1950005 700327
3257 072353 135543001
August 18 28-170 16975490 4560049 248001.02 B.07 02,54
3.8.5.8% INA3-4.980  13.768L61F
Septermbes 1% 23. 187 S5 4130053 224000 7348021
MA-33 (L0740 12931330

Figures in paventheses indicate ranges of different paramelers

Length of ovaries of the mature females were ranged from 2.5cm to 5.8cm
and the weight of the same from 0.45g ta 4.98g showed two spawning peaks,
the lowest peak was recorded in April and the highest in August (Table Z).
The mature ova were randomly distributed throughout the ovary, Similar findings
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were also reported by Otsu and Uchida (1958], Doha and Hye (1970) and Miah
and Dewan (19841,

Gonadosomatic index were ranged from 0.37 - 4.41 in male and 2.04 -
13.32 in female and also showed two peaks, one in April and another in August
Mables 1 & 2). Ova diameter were found to range from 350 -1250 pm and also
showed two peaks, one in April and another in August (Table 31, Therefore, the
fish spawned for several months with two spawning peaks, highest in August
and lowest in April as indicated by the values of both ova diameter and
gonadosomatic index. Miah and Dewan (1964} recorded three spawning peaks
in Sarotherodon nilodica,

Tahle 3. Month-wise fecundity and ova diameter of G, chajwa

Manghe Mo ol fivh Mean sandard Mian basdy Adean Tecundily Mean ova diameter
o i e heeathivml 'nili']_hl |£| [Ep i} ﬂl

Adarch H 100708005 2270056 AL OI ET4T.AR SRE.OF0L1, R
19,6-12.71 119,50-35,121 {25650 FO800] 0TI

April B 140, 8400,05 6. 1GOIE.54 B2ELEOETTTIE B8, 80011051
19,512 01 116.21-46.721 138 104- 5O 28| 00 B0HH

May 2R GAG1 IR 305807166 SEIMKIZN006.34 H1B.E3007 12
14.8.15.0 116.A2-64.15] {252 0Laa9x| RS0

June 34 1N.7501.48 303701271 Seasodizeroel ez Lhb BT A5 42
19.3-55.00 114.88-63.04] 12558004014 {3501

fuly 36 1130006 25.91(33.87 u] P 0202 A (O3, 7R 55,24
110.6-12.5] 119,73 31051 133884:1 54520 15508000

Auguist 3k 12070150 310900833 oeanPO2neas an PHE, 7500 7100
19.8-17.00 116,97 64,904 [3n5a5 1448901 (LT PRI

September k[ 11 3adn.ar 32.01 (3438 7644701Z0003.44 b A4 05
19,3-13.7) i14,65-44. 14} 13869510363 5 35010008

i

Flgiros 0 paneniheses indbcate FAREES o oiiferent pararmefers.

Fecundity and standard length, body weight, and gonad length and gonad weight
relatinnships

Fecundity of the . chapra was found to range from 25,220-154,528 with an
average of 72,383 during the period of study (Table 3] and indicated a linear
relationship with its standard-length, body-weight, gonad-length and gonad-
weight (Figures 1, 2, 3 and 4 ). The relationship between fecundity and standard
length, body weight, gonad length and gonad weight were found statistically
significant (P<0.01), Das et al, {1989) recorded highly significant relationship
between fecundity and gonad weight in H, fassilis.
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Fig, 1. Showing the relationship betwern Fig. 2. Showing the relationship hetwaen
lecundity and standard-length of G fecundity and body weight of G chapra.
cfajwa,

Fig- 3. Showing the ralationship betwean R 4. Showing the relationship between
fscundity and gonad-longth of G chapra,  fecundity and gonad weight of G chapra,
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Abstract

Olbsaryations were made on the seasonal variation in the occumence of some
sooplankion (n a fish pond. A wtal of 31 geners were recoedod, ol of these, 8
belongs 10 Redifera, 5 o Copepoda, 112 to Cladocera, 3 o Protozea, 2
mematoda and 1 1o Oligochaets, The role of temperature, dissolved oxygen,
iree Coa, pH, wrbidity and alkalinity in the occurence of different genera is
discussed,

Key words ; Zooplankton, Fhysico-chemical parameter

The abundance of zooplankton in a water body is regarded as an Indicator of
potential productivity. Their abundance i greatly related with water qualities. The
present study was made on the scasonal varations and occurrence of some
Fooplankion in respect o physica-chemical garameters in a pond,

The present investigation was conducted for a period of one year in a fish
pond within Rajshahi University campus from January '95 o December “95.
Water and zooplankton samples were collected at weekly interval in maorning
(0th), noon (12h} and evening (18h] from surface, middle and bottom layer.
Water temperature, turhidity and pH were measured by a water quality checker
(204, TOA-Japant. C0O 5, DO and alkalinity were measured by titration method
{Welch 19481, Zooplankion were collected by a plankton net of no. 20 count
balting clath and preserved in Transeau's solution, The numerical assessment of
zooplankten was done by Sedgewick-Rafter counting cell and identified by the
keys given by Ward and Whipple (1939, Mellanby (1963} and Bhuiyan ane
Asmat (19921,

The water lemperature vaired from 17 7C anuary) to 36°C IMay) and the
yearly mean was 27.26£3.85, The pnod water showed somewhat alkaline in
nature with small variation, The pH was noted to fluciuate between 6.0 (May) to
8.2 (February) and the mean was 7.30 = 0,35, The DO content of water varied
fram 0,62 mgd (September] to .85 mgl (December) and the mean was 4.34 =
0.55. The free CO, fluctuated between 0.0 mg/ anuary and Marchl 1o 15 mgh

iseptember). The mean value of free €O was 6.36 £ 0.9, The bicarbonate
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alkalinity varied bebaeen 30 mgl in March and 95 gyl in January and the mean
was 5383 + 13.8.

The major groups of zooplankion were rodifers, copepods and cladocerans,
Frotozoans, crustacean larvae and insect larvae were found 10 be seasonal and
nematodes and aligochaetes were found very rare. The seasonal varlation n
density of dominant groups of zooplankton ic shown in detail in Fig. 1

e I —
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Fig- 1. Monehly fluctiation of retifera, Copepoda and Cladocera unitsdl

During the siudy period, rotiters were the dominant fauna {2390 units/).
similar observation was made by Habib et al. 11984] and Al ef al, [19585)
Brachionus falcatus was the dominant species. The highest density of  rotifers
was found (345 units®) in Jupe and July. The pak in winter might be due to the
favourable conditions of physico-chemical parameters and the availability of
nutrients in the ponds. Eotiers feed on phytoplankton (Krishnamoosthi and
Visweswara 1964), In winter season due to the higher degree of photosynthesis
the number of phytoplankton mcreased and in trun resulted in the higher
production of nutrents for multiplication of rotifers. Besides this, pH (7.0-7.1)
and DO (5.16-6-85 mgM) values of the pond during winter were suppaosed to be
productive for plankton growth, Copepods were the second dominant fauna
12225 unitg/1], s density ranged between 335 unitsf in March to 105 units n
August and December. Among them Cyclops scetifer was the dominant,
Cladocerans were third in dominance (1715 wnits/ll. The highest (415 units)
was in |anuary while the lowest (20 units/l] was in July. The Diaphanosoma
tewchten was the dominant. The total yearly abundance of protozoans was 95
units/l and maximum number (50 unitsd) was found in - September and the
minimum (15 unitsT) in MNovember,

Monostyla spp. and Rhabditis spp. of nematodes were identified and they
were less in abundance, Only Nais spp. of oligochaetes was identified and found
wery rare, Mauplies and may-flies were found among crustacean and insect
larvae.
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The correlation coefficient between the different groups of zoaplankton and
physico-chemical parameters of water were calculated and are given in Table 1,
Rotifers, copepeds and cladocerans showed positive correlation with water
temperature, Al {1980) found similar resull, The co-efficient of corelation
between rotifer fauna and temperature was observed to be signiiicant ar 5%
leved ir=0,75%

Table 1. Co-efecient of corelation Betwesn physico-chemical paramaters and the
different dominant groups of zooplankton

Relatianship Conificiers of | Relationship Co-eificient of
carelalian carolatian
‘Water temperatare ve Ratiieni LF5** Water fempe vs Cladocera 0,74
Weater urbiidity va Rotifera SR Water turbidity ve Cladorera L1245
pH ws Botitera 175 pH v Cladocera 15
ek ve Blotiders .l O ws Cladscera R
Hicadumnine vs Botilena LEN2 Loz ws Clatkicern 42
Ly wi Roiifers ' Bicarbonare w2 Cladecrera (LhE
Waner Temp, s Copeepoda 2 Whaler e, ve Probosos L.08
Waner withidity v= Copepada SR [i] Water furtsdity ve Frotoeoa [0z
j#H ws Copegnada 17 pH ve Frituzog o0
03 ws Copepocda (h2% (300 W Presttisong 004
Ty v Copepoda 0.8 GOy v Prooeea iET
Bicarbonare vi Copepods 1.2 Bicatbonate v Protzcs (iTh'

E SnEAeanr M 5% feve,
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Effect of supplementary feed on the growth of shinghi
(Heteropneustes fossilis Bloch)

M. AL Hossain and 5. Parween

Deparement of Zoodagy, Rajsfrahi Diniversiy
Eapstahi- 2035, Rangladesh

Abstract

Effiect of two supplementary ieed (iood A and food B) on the growth of shinghi,
Heteropneustes fossills was observed for 3 months period during winter and
summer, Food B containing rice bran 2g, wheat bran 2p and Blood 10 ml,
showed better proweth. The net gain in length was 70,04 mm and in wesight was
13.82 g. Toml ne1 produdtion of the was observed as 254,00 gim? with feed A
and 345.50 gfm? with feed B,

Ky words : M, fossiliz, Food

supplementary feed is one of the most prime exogenous requisite for
proper fish culture. The supplementary fish feed may either be vegetable fonds
le.g. pulse, cereals, gratns, yeast. plant parts etc.) or of animal origin (e.g. fish
meal, meat meal, blood, cheese, internal parts of animal body ete.) (Hue 1979),
Whatever the food type may be, the criteria for a successful fish feed are, (i)
readily acceptable, (i) having high conversion fate Gii) avallability (iv) high keeping
guality and [vh low cost

Among the commercially important fishes of Bangladesh shinghi,
Heleropneustes fossilis is rich in protein and minerals (Basu and Gupta 1939,
Ahmed 1957, Sahidullah 1964). According to FAD repart (1991} the chemical
composition of the fish is 72% water, 19% protein, 8% fat, 0.15% calchum,
0.25% phosphorus and 0,10% vitamin A, B, C and D. The fish fetches a high
market price because of its therapeutic value, In natural habitat M. fossiflis is
known to be camivorous, but in intensive culture the fish responds to
supplementary feeds, viz., slaughter house waste, trash fishes, silk worm
pupae, oil cake, rice and wheat brans, compost, bio-gas sharry, ete., in various
propartions and combinations (Dehadsi 1978), Sengupta ef al. (1969 reported
the possibility of intensive monoculture of the fish reared on supplementary
feed. The present work is an attempt to study the growth of H. fossilis both n
terms of length and weight with two types of supplementary feeds.

Experiment was camied in two cement cisterns, each of them having a
surface area of 4.86 m” and a depth af 2.5 to 3 m. Water sources were Litpa
water and rain water. H. fossilis of average 75 1w 90 mm in total length were
collected from the market and acclimatised for 40 hours before release. Healthy
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164 fish were released in each tank and provided with supplementary feed ance
in every 24 hours, One kind of food was supplied in one tank at a rate of 6% of
the 1atal hady weight of the fishes which increased subseguently 7 to 8% as the
fishes gain in weight. The axperiments were carried for three months, once n
the winter (December to February) and once in the summer (May o July)

The supplemientary feeds consisted of Food A mixture of rice bran 140%],
wheat bran (40%), chicken entrails (2001, The chicken entrails were cut mio
small pieces and boiled il soft. Food B: the mixture consisting of rice bran [2g]
wheat bran (2g) and blood {10 ml).. The blood was collected from
slaughterhouse, The mixture was kept in an airtight container for 15 days and
then refrigerated. Food A was usad in the tank | and food B s rank (1.

Before stocking the initial total length and weight of the fry weee recorded. In
every 30 days 10 fishes were randomly collected and measured 1o record the
subsexquent growth in terms of length and weight. The coversion rate of the food
supplied was determined from the formula used by Huet {1979} and Jhingran
19482,

Food fed (dryl
Fish live weight gain

The survival rate of the fishes after three months was 95 o 100% in winter
and summer respectively in both the tanks. Both the food types resulted
increase in length and weight of the fishes and the monthly growth was gradual
with both foods (Table 1). The length weight relationships of the fishes fed on
gither type resulted increase in length and weight of the fishes and the monthly
growth was graduzl with both foods (Table 1) Fhe length weight relationships of
the fishes fed on either type of feed, were positively correlated. Moreover, the
growth rate was higher in the summar than in winter (Table 25 The 't' test
showed significant difference between the weight of the Tishes fed on two
different feeds (p<0.05},

The present result showed gradual increase in growth of H. fossilis with
supplementary feeds. The growth rates were similar as occurs in the natural
hahitat though the net gain in length and weight were not satisfactory. Stocking of
fry at a rate of 25/m< with supplementary feed yielded a production equivalent
to 440 g/m? in 4 months (hingran 1982] and 480 g'm? in 6 months (Sengupta
etal. 1979), Whereas, in the present experiments the net gain in weighl were
only 52.26 gm? ifood A) and 71.09 gm? food B Higher stocking rate (32
fry/m2) and lesser rearing period might be the causes of lower growth rates as
observed in the prewent study. Moreover, the temperature and sail condition
also affecting factors of growth in H. fossilis (Macan et al. 1942, Ahmad 1957 an
lhingran 1962). The water depth (2.5 w 3.0 m) which maintained in the
experiment is not suitable for proper fish culture,

The present resulis revealed that H. fossilis can be cultured in cemented
tanks with supplementary feesds in 4 1o 6 months time.

Conversion rale =
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Tabde 1. Growth of K. fossilis dusng 3 months leeding on supplementary feed

S e o ———

T:;'j [Rayesvise increase in body benge imm) Dhapsmise increass i body weight gz 1;'::"
i mn m L1 vt b B w o] M poehen
P i
A mdE ol Pl e oo 1.5 L I 1471 IhiE 25400
Ginie 11,54 inEn 1rm Cia s Zm arl a1
o L wght
n [ IR T e | T 1 T 15 n 1311 A 1Az 45,10
Tinin LIl M N Garin 137 ari LT
Leag wanphi

Table 2. Length-weight relationship of H. fossilis fed on supplementary feed

Tarkfood type Moal vabue of 'n' walue . value Maan cordition

abs. of ' ol facior ReTWTT
(Feed A 11 1,958 203 0476 (154
WFeed B 10 Py 323 979 i3
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