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Induction of mitotic and meiotic gynogenesis and
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Islam
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Abstract

Siudies were underiaken to prodece genetic elones derved from all homozygous mitatic
gynogenetic Individuals in rohu, Labeo rohite Ham. In view of this, atternpts were made
to Interfers with the nommal functioning of the spindle apparatus during the firet mitotic
cell division of developing eggs using heat thocks, there by leading to the induction of
mitatic gynogenetic dipkoids in the Fy generation, Aftereands, viable mitotic gynogenstic

alevins were reared and 2 selected matume Femal.g fish was used to oblain  ewalated

epps which were fertilized later with UY-lradiated mift, Milt was diluted with Cortland's
solution and the sperm concentration was malntained at 108/ml. The LV- lradiation was
carried out for 2 minutes at the intensity of 200 to 250 pWicm? at 262 1%. The nptimal

heat shock of 40% for 2 minutes applied at 25 1o 30 minutes af, was vsed to induce
mitotic gynogenesis in fist (F1) generation and at 3 to 5 minutes 8.1 to induce meiotic
gynogenesis in the second {F2) generation. The resulis obtained are presented and the
light they shed on the timing of the mitotic and meictic cell division in this species is
discussad.

Key words © L. rofita, Gynogenests, Genetic clones

Introduction

Highly inbred strains of fish are advantageous for commaercial and research
purposes and have been identified as having great potential to the development
of aquaculture (Komen et al. 1991, Hussain el al. 1993). Gynogenesis is useful
for rapid improvement of genetic characters, producing inbred (clonal) fines
compared with the traditicnal methods of sib-mating for upto 10 10 20
generations (Purdom and Lincoln 1973). Clonal lines are supposed o be wery
valuable products for improvement of fish stocks (Han el al. 1991], In view of
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this, meiotic gynogens have been praduced In many species of fish but are not
completely homozygous due to recombination between non-sister chromatide
{Purdom 1959, Hussain o al. 1994). This occurrence is undoubtediy absent in
case of the production of mitotic gynogens induced by the suppression of firg
mitatic cleavage and thereby the resulting progeny are homozygous at every
gene locus, Therefore, it is very advantageous for producing clonal lines in the
subsecuent generationis) with unique gene combination Although earlier reports
are available on meigtic gynogenesis In fish, the production of mitatic gynogens
wis first successfully initiated by Strelsinger et al_ (19811 and the technigue has
since been applied to a number of fish. Despite having produced mitotic
gynogens, until now clones have only been successfully produced in zebra fish
iStreisinger et al. 1981, medaka [Maruse et al. 1985), common carp {Komen et
al. 1991), ayu (Han et al, 1991) and nile tilapia (Hussain 1992). Successful diploid
gynogenesis, both mitatic and meiotic using methods of UN-iradiation of SpRerm
and various physical and chemical shock trealments have been reported by
marvy authors (for reviews, see Komen ef al. 1991 and Hussain 1994). But until
recently, no such report is available on the induction of mitatic gynogensesis and
subsequent production of clones in Asian carps. Therefore, the present work
was undertaken and the trials were aimed at the production of milotic gynogens
as a first step and secondly meiotic gynogens for the development of clonal lines
in Lafreo rofita Ham.

Materials and methods .

Origin of broadstock and induced breeding

The gonadal materials, eggs and sperm, used in this study were obtained
from different mature broods of L. rohita maintained wnder hatchery
programmes of the Freshwater Station, Bangladesh Fisheries Research |nstitute,
Mymensingh, Bangladesh. The broods were induced with carp pitultary extracts
through intramuscular injections [twice, six hourly) and after 11 ta 12 hours the
rilt and eges were collected by siripping,.

LiVeirradiation of mili

Thee milt was kept under refrigerated condition ar 4°c for a few minutes. The milt
was then diluted ar 1 100 to 1:200 times with refrigerated physiological saline
solution, Cortland's, solution with pH 7.2 to 7.5 {Wolf 1963} and samples from
this were checked for motility of sperm. Then the concentration of sperm from
samples were determined and maintained at @ concentration of about 10° mi-!
by further dilution. The diluted milt was spread out on to a plastic petridish and a
fine film was made with a thickness of about 0.5-1.0 mm. This sperm solution
wat exposed 1o ultravielet (UV) iradiation under a short wave UV-lamp (Model
LIVBGL-58; Multiband-254/366 MM, The intensity of UV-irradiation was
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optimized at 200-2350 pW/cm? applied for 2 minutes at 2817 and the iradiated
sperm was kept in a refrigerator controled at 4%, The irradiated sperm was then
wsed to inseminate the eggs. Based on the preliminary experiment thess
parameters were fixed for subsequent Erails.

Induction of gynogenesis (both mitetic and meiotic)

All the reatment batches of eggs were fertilized with UV-irradiated milt
except the control eggs which were fentilized with untreated, diluted mil. The
recently stripped eges fertilized with Uv-irmadiated sperm were poured into an
incubator jar of & litre capacity with a water flow rate at 1 lire'minute at a

temperature of 2621 ¢ for normal development, Heat shocks designed 1o
interfere with the first mitotic cell division of these eggs were initiated from 10
minutes up to 50 minutes a.f. o detesmine the window at which treatment can
properly be applied. The experimental parameters pesed 10 interfere with the first

mitosis were at a late heat shiock of 40°c for 2 minutes, applied at 20 to 40
minutes after fertilization with 2.5 minutes intervals. These parametess wane
also used as optimal for the retention of second polar body in producing meiotic
gynogens by early shocks, 3 to 5 minutes af

Egg incubation and karyolyping

The temperature for incubation of eggs was always maintained at 2641%c,
The rates of fertilization, hatching success of eggs and survival of spawn were
recorded. The hatching of normal larvae was considered as the primary criterion
for estimating the success of induced diploidization. The karyotypes of samples
fram treated and untreated groups were determined by the techniques as
described by Hussain and Moandrew (1994,

Production of genefic clones

The survivors of two batches of the induced mitotic gynogens attained an
average weight of 1.8 and 1.9 kg in their second year of life and they were all
femmale. Among them, only a single mature female was selected and this brood
was used in the production of Induced melotic gynogens. The protocol for
induction of meiotic gynogeness (& described above.

Results and discussion

Table | presents the rates of fertilization, hatching and survivals of different
treated and contral batches obtained in the production of mitotic gynogens in the
first [F1] and Table 2 for clones through meiotic gynogens in the second (F)
generation, respactively. Mo survival was observed in non-shocked groups using
LV-irradiated milt (Haploid gynogenst in which the embryos were found 1o be
deformed and abnormal in structure, the karyological investigation reveals thenn
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to be all haploid in=25} whereas the karyolypes were found to be diploid
{2n=50) in both meiotic and mitatic gynogens, Heat shocks of 40%c for 2
minutes, which were optimal for the production of meiatic gynogenstics when
applied at 3 to 5 minutes af. were alse found 1o induce mitotic gynogenetics
when applied between 25 to 30 minutes af, The event of first mitatic cell
division was observed from 25 10 30 minutes and continued up to 35 tp 40
minutes af. at 26419, These results would support that the heat shock
application was properly applied between 25 to 30 minutes a.f. for the
production of mitotic gynogens, This result is very similar to that of Nagy (1987)
and Komen et al. (1991] for comman carp, Cyprinus carplo where they induced
mitatic gynogens by heat shocks at 407 for 2 minutes applied at a window of
28 to 30 minutes a.f. The persent results are also consistent of with those of
Mair et al, (1987 and Hussain et al. (1993), where they found optimal heat
shock parameters for the production of mitotic gynogens in tilapia, Crecchromis
mifoticus L. to be at 419 for 3.5 minutes applied at the window of 28 10 35
minutes and for 27.5 1o 30 minutes a.f., respectively. In this study, the rates of
fertilization, hatching and survivals up to yolk sac resorption stage were found to
be comparatively much lower in hoth miwtic gynogens in the first and meiotic
gynogens (clones) in the secand generation than those of normal control groups.
These low survivals of mitotic and meictic gynogens might be due 1o their
extreme homaozygosity, Komen et al. (1991) found mitatic gynogens of commaon
carp (C. carpio) being survived at 5 to 15%, whereas our results are somewhat
lewer at 2.5 to 4.8%, Survival rates of inbred individuals in fish may be species -
specific.

Table1. Observation on the production of mitotic gynogenetics in robu, L rohita

Trial F':ramél.erﬁ Mommial HﬂEd Aot peitatic
o, Cantral Camirol Gynopens  Gynogens
%l () Pl Ii‘!i}
Fertilization T 85 &7 80
1 Hatching 45 02 05 o7
Wiahility at one week age a7 o 14 4.8
Forilization 104 97 a7 a0
2 Hatching g2 0.5 2.5 37
Viability at one week age 35 0 1.67 L5

In this stucly, late heat shecks at either side of 25 to 30 minutes produced
no survival = most of the treated] eggs and embryos died befor hatching and the
rest deformed embryos having haploid syndrome. This would strongly suggests
that the survivars (diploids) of treated baches with in the window of 25 to 30
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minutes a.f, were viable mitolic gynogens. In other trials, the same heat shocks
between 25 to 30 minutes a.f. were failed in producing mitotic gynogens.
However, the undeveloped and less developed (comparatively slow moving)
embryns produced from batches treated with this window for both successiul
and unsuccessful cases were karyologically revealed to be haploids and | or
haploid/diploid moszaics, Hussain et al, 119%3) and Hussain [1995) observed high
frequencies of hapleid/diploid mosaics on either side of optimal window of heat
shocks. He also opined that the heat shocks al the extremes of the effective
window and or sub-optimal shocks could result in the production of haploid
fdhploid mosaics, Our data would supgest that the protocol for the Induction of
mitotic and meiotic gynogenesis in L. rohita using heat shack parameters need
to be critically optimized as the developmental asynchrony within a single batch
of eggs results in haploids, mesaics and diploids apperaing together. Our
investigation is in furiure progress and we plan o establish different clonal lines
in the near future which can probably be used in the production of hybrid vigour
in this species.

Table 2. Ohservation an the prodiction of Fp *Clone® through meistic gynogenesis using
Ft brood trom mitotic Evnogens ol 1ohu, Lo mhita

Trial Parameters Mormal Haploid Hapload ditotic
Bty Corited Cantiol Contml ; Y NOLENS
Uv=200 pW  UNM=2504W e, done
e [ o
(%l ol [%al -

1 Fertilization 98 Th 4 ff
Haiching G 0 . ]
Survival at ane week B 1] - A
Age

2 Ferilizaton g 63 = a4
Hatching B2 1 - 2
Survival at one week 84 B - fif
age

3 Fertilization Gh - 7l 74
Hatching 52 - a 12
Survival at one weak Ad - ] i i
EEE

4 Fertilization f7 - 67 a2
Hatehing 82 - 0 2
Survival at one week A4 = ) Bb
ape
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Mixed culture of fishes in seasonal ponds through
fertilization and feeding

M.A. Hossain, M. Ahmed', M. Kamal' and M. N. 1slam'

Departrment af Aquaculfure

Fangladiesh Agricodiral Linfversity, Mymensingh-2202. Bangiadesh
'I{Jv?luar!rrw-w of Fisherios Techaology, BALL Mymensingh
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Abstract

A study on mixed cubuee of mirror carp (Cwpeines  caspio Lindg, tilapla
WCreechromis nifoicus Lin, silver carp (Hypaphrhafeidchys - maliteis Yal b and
Thai sharpundi (Funfius  gonienofus Blesker] in the rafio of 1:2:1:5 was
canducted in 12 seasonal ming ponds (30 m eachl for 105 days. There werns
six treatments each with two replicates and each pond was stocked with 3 tofal
of 100 fish, Rice bran and mustard oil cakeavere used as supplemental feed
either in combination or alone in presence of absence of ferilizes, Fenilizers
were used in the form of organic, inorganic or both. The best growth
performance of miror carp, tiapia and Thai sharpunti was obtained in treatment
Il wehich received both forilizer I:urH,..'lnir * innrs.;nil:] and rice bran while tha
hiphest growth of silver earp was obtzined in freatment VI receiving oaly
inorganic festilizer. Hewewer, the overall bes praduction {2450 Hgl'ha] and
economic refurn for the culture perind was obtained in treatment Y| followed by
traatrmsent 1. The results are disoussad in the light of water quality parameters.

Key words : Mixed culfture, Seasonal ponds, Fertilizer, Feeding

Introduction

Against the backdrop of declining fish catches from open waters in
Bangladesh and increasing malnutrition, excellent opporunities exist for small-
scale aquaculiure development in rural areas, where majority of houssholds
have ponds or ditches. These water resources are presently either unutilized or
underutilized. Small farmers constitute the bulk of the population in Bangladesh
and there Is urgent need to improve the efficiency of wtilization of limited
resource hase of these small farmers, Most farmers in rural areas have access
to water bodies such as seasonal miniponds, ditches and canals which retaing
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water for 5 to & months (from June - Movember). Farmirs can effectively utilize
these water areas for fish culture either for their subsistence or as commercial
enterprises,

To minimize the growing gap between demand and supply of fish low-cost
feed ingredients and fertilizers should be used for increased production of fish,
Mixed cullure of several fast growing species such as mirror carp (Cyprinus
carpio Lind, red tiliapia {Oreocchromis  niloticus Lind, silver carp
{Hypophthalmicthys maolitrix Val] and Thal sharpunti [Puntius gonionotus
Bleeker) of different feeding habits and behaviour can best utilize the above
mentioned water badies, Mixed culture can even show symbiotic effects, when
one species impraves the environmental conditions and food supply for others,
Thus, the present study was undertaken to study the growth of some fast
growing species in seasonal miniponds and to obsarve the effects of different
festilizers and supplemental feed on growth of fish in mixed culture,

Materials and methods

Experimental system

The experiment was carried aut for a pericd of 105 days during Aupust to
Movember'94 in 12 earthen mini-ponds of size 30 m* each, The ponds were
prepared by draining out water during summer. For convenience the ponds
were numbered as 1 to 12, During the experiment the water depth was
maintained at a maximum of 1.2 m using fine meshed PYC over flow pipe on
the bank fixed 1.2 m above the pond bottom. Ponds were divided into six
duplicated treatments as shown in Table 1

Table 1. Composition of various treatments used in the presem study

Treatment Treatments Ford Rate of application
Il"'-lll:l;h i,
| Without faed and fertilizer 1,2 -
I Rice bran + Mudtard oil cake 3.4 5% of fish body we. daily
(11
1l Fertilizer (Inorganic + 5.6 S0 Urea + S0RTSP + 2.5kg cow-
Crrganicl « Rice bran chung weekly; rice bran 3% of fish
body wi. daily
i Fertilizer (Inorganic +Cirganicl 7.8 50 Unea + 508 TSP + L5 kg
cow-cung weekly
W Fertilizer (Orpanic) 9,10 5.0 Kg cow-dung weekly
M Festilizer (Inorganic) 11,12 100g Lirea + 100g T5P weekly

inovganics Ling and TSP (inple super phosphate)
Crganie = Cow-dung

i
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Stocking and sampling of experimental fish

Fingerlings of mirror carp, red tilapla, silver carp and Thai sharpuntl were
collected from Freshwater Station, Fisheries Research Institute (FE1I,
Mymensingh. Each of the pond was stocked with a tofal of 100 fish comprising
mirrar carp, red tilapia, silver carp and Thai sharpunti at the ratio of 1:2:2:5 with a
mean initial weight of B2, 12.0, 12.8 and 2.2g respectively. Fortnightly sampling
of al least 20% of the fish was done using a small seine net to ascertain fish
body weight and also to adjust feeding rate. At the end of the experiment
harvesting was done by total draining out of the ponds.

Water qualify parameters

The water quality parameters such as temperature, pH, dissolved oxypen
(DO, carbon dioxide, and alkalinity were monitored weekly, Water samples
were collected from the ponds and measured for temperature (Hand held
mercury thesmometer) and pH [Corning pH meter), other parameters like
dissalved oxygen, carbon dioxide, and alkalinity were measured by titrametric
method [(APHA 1981).

Plankton estimation

The plankton samples were collected using a 25 micron mesh plankton net
and studied wsing a Sedgewick-Rafter cefl and a binocular microscope (Olympus
muodel GH-21, Planktons were  grouped into.phyotplankton and zooplankton.
Flanktons were expressed numerically per litre of water,

Statistical analvsis

One way analysis of variance (ANGVA) was used for statistical analysis of
the growth data followed by Duncan's Multiple Range Test to determine the
significance of variation among the treatment means. Standard error (£ 5.E) of
treatment means were calculated from the residual mean square in the analysis
of variance.

Economic analysis

A simple economic analysis was carried out to estimate the net profit
generated from this type of operation. The cost of different Inputs was based on
the Mymensingh whole sale retail  market price (1994) jor various inputs,
However, the cost of leasing the ponds was not included, The average selling
price of fish was considered at Tk. 50/-per Kg. An additional 7.5% on the top of
total inputs has been included towards operating cost (ADCP 1983).
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Results

Water quality parameters

The ranges of water quality parameters in different ponds moenitored during
the study period were: temperature 27-35'C: pH 6.1-8.8; carbon dioxide 5.006.9
my/l; alkalinity 47.5-105.0 mg/l. The DO content during early moming (06.00 h)
varied between 1.3-3.3 mg/l while in the afiernoon it varied between 6.0-13.4

mgfl.

Plankton

The mean abundance of plankton with their different groups has been
shown in Table 2, Phyleplanktonic population was mainly composed of
Bacillariophyceae, Chlorophyceae, Cyanophyceae and Euglenophyceas and the
zooplankton population consisted of Crustaceans and Rotifera. Chlorophyceae
was found to be the most dominant phytoplankion group.  Group
Euglenophyceae ranked second and Cyanophyceae ranked third in respect of
total count. Bacillariophyceas was the least abundant plankion and its mean
abundance varied from 32x10" 1o 66107,

The zooplankton population was represented by only two plankions viz,
Crustaceans and Rotifera. The mean abundance of crustacean vared from Bx10°
to 14x10%| while the abundance for Rotifera varied from 2x10° 10 9x10°.
However, the overall mean abundance . of plankton (phytoplankton +
zooplankton) varied between 347x10" to 621x10°%) with treatment VI showing
the highest.

Growth performance of fish

The growth performance of mirar carp, red tlapia, silver carp and Thai
sharpunti in terms of initial weight, final weight, weight gain, specific prowth rate
[SCR), survival rate and total production are shown in Table 3. Among the
treatments the weight gain of mirrar carp was significantly (P<0.05) the highest in
treatment 11l receiving fertilizer (incrganic and crganic) and rice bran,

Similarly, the highest growth of red tilapia was observed in treatment 111,
Howewver, there wat no significant differences [P>0.05) between the growth of
red tilapia in treatment |l {rice bran + mustard oilcakel and treatment V)

{inorganic fertilizer),

12
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Table 2. Group wise mean plankton (101 count in per litre of water in differen
Eresatrments

Treatments
A, Phytoplankion I i n N Y W
Bacillariophyceas 15 32 43 40 % b6
Chlorophyceas i1d 127 i3 i 114 vy
Cyanophycese 41 4 152 130 116 156
Euglenophyoese 87 152 155 128 132 158
B. Zooplankton
Crustacea o q 11 12 14 B
Rotifers 2 4 4 i ] fi
Tl M7 400 482 489 B5 621

Silver carp attained the highest growth among the experimental fish. The
highest (P<0.05) growth of silver carp was attained in treatment V1 linorganic
fertilizen) followed by treatments 10, 1 and [V, ¥ and 1.

The highest growth of Thai sharpunti was obtained with treatment 111
followed by treatments I, VI, IV, ¥ and |. However, there was no significant
difference {P=0.03) between the growth of Thai sharpunti in treatments 1V
linorganic + organic) and V [organicl. .

The specific growth rate (SGR) of mirror carp  was betweesn aboul 2 and 3
except in treatment | (1.41). The highest (P<0.05) 50R value was obtained with
mirror carp in treatment 1 followed by reatment VI 0LV, 1V and 1. O the other
hand, the SGR of red tilapia in different treatments were comparatively low
which ranged between 1.28 to 1.93. The SGR of silver carp was significantly
[P<0.05) highest in treatment VI (inorganic fertilizes), There was no significant
differences [P>0.05) between the SGRs of silver carp in treatments || and (I, The
SGR values of silver carps ranged between 1.61 to 2.65. The $GR values of Thai
sharpunti In different treatments ranged between 1.73 1o 2.7..

The survival rate of various species in different treatments were fairly high
{Table 3). There was no significant difference (P>0.05] between the survival rates
of mirrar carp in different treatments which ranged between 73 and 90%. In
general, red tilapia showed the highest survival rate among all treatments. Tilapia
i treatments 1, 111 and V) showed 100% survival. There was no significant
differences (P=0.05) betwean the survival of silver carmp in different treatments
which ranged between 77.5 t¢ 90%. The survival rate of Thai tharpunti variad
between 86 to 95% with treatment 1l showing the highest survival rate (Table
3l
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Tahle 3. Growth, survival and production of fish in difierent treatments during the sudy

perind
Treatments
I [ ] [\ " Vi £ S.E
Initial wiigh
a) Mirror camp (%) 7 ) a1 8.1 il + 0.2
bt Reed filapia 121 127 120 124' 1z 123" 035
p
o) Silver carp 125 TLE 129 127 130 116 + .23
dl Thai sharpumi = 2.2 xof e 19" b 21 S L]
Final wiig)
a) Mirror carp Wi Nes 1505 ars s g &0
bl Red tilapia w64 mI  wE 7 s2d eaz E1.24
p
¢l Silver carp 676 1324 144D 1IBD 7SS me  £105

d) Thai sharpunti 135 3357 a4 189 75 Me £058
Weight gain gl

al Mirror carp 1y (11T S FE X R 969’1 102 2087
b Red tilapia PR T B2 a0’ 71y 014
c} Silver carp 55,1 AT ¥ 1 A 113 T~ 1.4 gon’ 204

d) Thai sharpundi 113" 314 67 L EX 157 9% + 06D
Speciiic growih rate (5GR}

a) Mirror carp 141 51 207 a7 143 259" +{.03
b Red tilapia (IGT S - S S P N ) 18y +003
) Silver carp 167 223 W 2ad vedT  a68  £002

ol Thai sharpurti 1777 2660 277 219" e z3d’ 007
Survival rate (%l

al Mirrcr carp ™ By 75 a5 o o' 612
b) Red tilapia T wi  ors ws w2140
i Sitver carp el B 85’ &5 B af £31
d) Thai sharpunti =~ 86 Gda a5’ a7 BE ug™ 4171
Total production 900 M333 2333 1613 1300 2450
Kpha/105 days)

Figures in the same row having the same superscripts are not significantly (P>0.05)
different

Standard error of treatment mean calculated from the residual mean square in the
analyvis of varinee

Total production of fish shown in Table 3 which ranged between 3 and
2450 Kgfha for the experimental period of 105 days. Treatment V1 showed the
highest production (2450 Kgha) followed by treatments I, 15, 1V, ¥ and 1. A
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simple cost benefit analysis showed that treatment V1 generated the highest nat

profit (TK.99,960/,1ha/105 days followed by treatments 111, 1l, IV, ¥ and | (Table
35

Discussion

The basic principles of polyculture invalves the idea that when compatible
coinhabiting species of different feeding habits are culiured in the same pond, all
the food niches are utllized without detriment to one another. Enviranmental
parameters axerl an immense influence on the maintenance of a healthy agquatic
environment and production of sufficient fish food organisms. The water quality
parameters measured in different treatments throughout the experimental
period were fourdd to be more or less similar and all of them were within the
acceptable ranges for fish culture. Lakshmanan et al, (1971) made a fortnightly
observations on quality parameters in composite culture of Indian major carps
for one year and recorded pH value of 6.0 - 9.3 ; total alkalinity value of 19.4 -
78.2 mg/l.

Dewan et al. (1991) in a study with Indian and Chinese carp in polyculture
found a surface temperatuse of 30.2 - 34,0°C and a pH range of 6.6 - B.8 which
s more or less similar 1o the present study. The range of DO values recorded
in the present study in the early morning  was very low (1.6 - 3.0 mg/fl.
However, the range of DO values during afternoon was quite high ranging from
6 - 13.6 mgl. The low DO level in the early moming might be due to the
consumption of DO by fish biomass sice no oxygen is produced by
photosynthesis during night and wtilization of oxygen for decomposition of
organic matter in pond bottom,

The ranges of alkalinity observed in all treatments  during study period were
poad, Moyle (1946) reporied that pond and lakes with a range of total alkalinity of
40.0 - 90.0 mg are of medium to highly productive, Bhuiyan {1970} also stated
that the total alkalinity of medium productive water ranged from 25 - 100 mg.
The range of alkalinity values in the present study varied between 47.5 anc
105.0 mgA. Hence, the ponds are said to be medium to highly productive,

The phytoplankton population composed of four groups e.g,
Bacillariophyceae, Chlorophyceae, Cyanophyceae and Euglenophyceae reflected
wsual eomposition in the tropical fish pond (Dewan er al. 1991, Wahah er al,
1994). The highest plankton abundance was recorded in treatment VI receiving
anly inorganic (Urea + TSP fertilizess followed by treatment 1YV receiving hoth
organic and inorganic fertilizers. The plankton population in treatment 1
linorganic + arganic fertilizer + rice brant was more or less similar to that of
treatment 1Y, The plankton abundance In different treatments recorded in the
present study was much lower than that reperted by Dewan et al. (1991} and
Wahab et ali19%4). This might be due to the fact that rate of fertilization used by
Wahabh et al. [1994) was 2 to 3 times higher than those used In the present
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study while the stocking density of fish (33,0000ha) in the present study was
much higher than those {15,000/ha} used by Wahak et al, {1994), No plankton
bloom was chserved in experimental ponds during the study period except that
in treatment V1 which showed a slight bloom. However, this bloom diminished
within one or two days. The zooplankton population was represented by two
groups viz. Crustaceans and Rotifera. The overall abundance of zooplankion was
low. However, treatments IV and V receiving organic fertilizer showed slightly
higher abundance of zooplankton.

The highest weight gain of silver carp was attained in treatment VI receiving
higher dose (200g/week/pond) of inorganic fertilizer, Treatment VI also showed
the highest total production (2450 Kgthal among all the treatments. The overall
production ranged from 900-te 2450Kp/ha in different treatments for a culture
pericd of 105 days, Lakshmanan et al. {1971) reported a production ranging fram
2230 to 4209 Kg'halyr in a 7 species composite culture of Indian and Chinese
carps with the application of fertilization and supplememtal feeding. Murty er al,
(1978} reported a net fish yield of 227537 Kghaflyr with fertilization alone as
against an yield of 3558.58 Kghalve with fertilization and feeding,

A number of factors can affect the amcunt of avallable natural food, One of
the major determinant is, of course, the productivity of the pond, whether
natural or induced by Inorganic or organic fertilizers. The iner-species
association in polyculure can also affect the production of natural food, through
competition among the species and its availability 1o the fish, Hepher [1989)
reported that silver carp at high densities (1300 and 2600/ha) in pelyculture with
bottom feeding fish (commen carp, 1000Mha; tilapia hybrid, 1500'hal grew betwer
tham silver carp stocked al the same density in monoculture, although the
concentration of algae was higher in the later. Milstein et al. {1985} explained this
by overgrazing on the larger algae and zooplankton in the monoculture ponds,
which gave rise to the development of large number of very small algae. In the
polyculture systems, the bottom feeding fish by their burrowing action cause an
“up welling" of nutrients. This stimulates the production of large number of algae
to the advantage of silver carnp, which therefore, grew better in presence of
bottom feeding fish,

The growth of mirror carp, red filapia and Thai sharpunti were the highest
(P<0.05) in treatment |1l but the overall production of fish was second highest
(2333 Kghal In restment 1 receiving supplemental feed {rice brand and fertilizes
(norganic + Organic). The use of fertilizer In combination with supplementary
feeding in pond systems may be advantageous because it permits the use of
higher fish and shrimp stocking  densities and facilitates faster fish and chrirmp
growth. For example, Sinha (1979) reported fish production {(Indian and Chinese
carp polyculture) in fresh water ponds in India to be 1053 Kghafyr with no
fertilizer or feed inputs, 1398-2303 Kg'ha'yr with organic and inorganic fertilizer
inputs 33144000 Kp'hahr with supplementary feed inputs {mixture of rice bran
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oilcake; 1:1) and 4244-5506 Kghadyr with hoth fertilizer and supplementary fead
inputs. Furthermaore, the operating costs of fish production are reduced by use
of fertilizer {manure] and feed inputs {3hang and Costa-piere 1983).

The growth of red tilapia and Thai sharpuntl in treatment || ranked second
arl mirror carp and silver carp ranked third among the treatments. The overall
production of fish in treatment 1l receiving supplemental feed (imustard ailcake +
rice bran) also ranked third (Table 3}, In supplemental feeding aguaculture,
feeding itself through the sccumulation of residues and faeces has manuring
effect and increases the amount of available natural food in the pond, The
contribution of natural feod organisms within semi-intensive pond farming
systemns can not be under ermphasized, For example, Szumiec (1969) estimated
that the contribution of matural food as 30% of the food ration for common carp
in a supplementary feeding schedule. The overall lower growth and producticn
of fish in treatment 1l compared to treatment V1 (Incrganic fertilizer] in the
present study mizht be due the low production of nateral food in treatment I
compared o treatment W,

The overall low growth and production of fish in treatment V' receiving
organic manure in treatment Y may be due to the fact that although manures are
considered fargely as indirect feed, they are expactad to be far less effective
than that of direct ones, since at every transition in trophic level in a recycling
process, about 90% of the energy and nutrients become unavailable (Waohlfarth
and Schroeder 1979}, On the contrary, Zhu et al. (1990} reported an increased
net yield of 10.2 Kghajday in Chinese Integrated farm ponds as a result of
manure application.

Thi mean survival rate for various fish in different treatments in the present
study varied between 82 and 91% which were higher than the survival rates
reparted by Wahab et al. (1991) for Indian major carps in polyculture where
supplemental feed (mustard oilcake + rice bran, 2:11 was given. Lakshmanan ot
al. (1971) obhserved similar survival rate of B0% with seven species composite
culture of Indian and Chinese carps in which ponds were fertilized with both
organic and inorganic manures at short interval and fish were fed daily with a
mixture of mustard ollcake and rice bean,

The result of the present study demonsirated that in a composite culture
system growth of silver carp was markedly enhanced by the application of
inorganic fertilizer. However, growth of other epecies (mirror carp, Thai sharpunn
and red tilapia) were higher when receiving supplemental feed and fertilizer.
The resuli of the present study suggess that above mentioned species can
successiully be reared in seasonal ponds.
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Abstract

The impact of chapila (Gudusia chapral on the growth of camps was determined
through infroducing the fish in podycubure. A et average production with and
without chaplla were obtalned at 46711 and 889.54 kp'ha respectively (Pl (5]
without affecting the survival of carps [P=0.05). The highest level of dietary
owerlap occurmed between chapila and catla followed by chaplla and rohu
(P=0.05% The present study revealed that chapdfa reduces the net production 2
47 4%% in carps polyouliure.

Key wards : Canps polyculiure

Introduction

Folyculture management techniques are based on the relationships
between organisms at different levels of the food chain and the environment
(Halver 1984, Hepher o al. 1989), Food and feeding habits of fishes are the
prerequisites to the understanding the inmerspecific relationships for proper
management of an ideal fishery systern. For a better utilization of the food
available in different strata and zones of an aquatic environment and maximizing
production depends on the selection of appropriate fish species (Ihingran 1975),
A knowledge of food and feeding habits would thus help In the selection of
species for pobyculture by ensuring maximum production through wtilization of all
avaifable potential food in the waterhodies with minimum competition, To
achieve adequate knowledge of the food and feeding behaviours and the extent
of food competition between coinhabiting fish species, evaluation of dietary
overlap are of great imporiance (Wahab and Ahmed 1992).
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Therefore, considering the above facts, the present study was undemaken to
observe the growth and determine the feasibility of culluring chapila in
polyculture system by evaluating the production and dietary overdap amoeng
selected species [chapila, rohy, catla and mrigall,

Malerials and methods

The experiment was conducted for a period of five months July to
Movermber, 1995 in six ponds of 800 m2 with an average depth of 1.5m. The
ponds were fertilized with wrea and triple super phosphate (T5P) @ 25kgha
respectively, after three days of liming @ 250 kg'ha, Three ponds were stocked
with Indian major carps viz., rohu, catla and mrigal at the ratio of 4:3:3 at a
stocking density of 6000/ha and the rest three ponds were stocked with the
same manner plus 25% (15000hal of the iotal nomber with chapila under the
treatment | and |1, respectively.

Twenty fish of each species were randomly sampied fortnightly to know the
growth and for adjustment the feeding on the basis of standing crop. All the
ponds were fertilized fortnightly with Urea and TSP @ 25 kg'ha. The fishes were
fod with supplementary feed with rice bran and mustard oil cake [2:1) daily al
3% of the wtal body weight. Routine sampling for water quality parameters such
as DO, pH, wansparency and temperature were monitored weekly between
8.0-9.0 AM.

Five fishes were sacrificed and plankton sample collected through plankton
net from each of the three ponds of the reatment || forinightly. The presenved
samples of plankton from ponds water and stomach content were investigated
through a binocular microscope [X10) using a Sedgewick-Rafter Cell (Model 550,
Fisons) following a standard method (APHA 1985] for counting plankton and
identified upto genus level according to Prescott (19621 and Bellinger (1992). The
dietary overlap amang . chapra, L. rohita C. catla and C. migrala were
determined using Schoener's Index equation given by Schoener (1970).

Results and discussion

The overall mean values of each water quality parameters between the two
treatments showed insignificant differences (P=0.05] except Secchi readings
(P<0.05]. The summarized data of growth of fish in the two Treatments are
presented in Table 1. The results showed that the overall mean values for length
and weight of carps under the two Treatments were found to be much higher in
Treatment | over Treatment || owing o the absence of chapila, The weight basis
data varied significantly (P<0.05) in rohu between the treatments |.e, with and
without chapila and the other two for catla and mrigal were found to be almoa
higher which is also due to absence of chapila. Comparatively higher values of
coeflicient of correlation and regression were found in length-weigh
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relationships for carps in Treatment | than that of treatments |1, Thus the results
indicates higher growth, healthy and relative robustness of carps cultured
without chapila than that of with chapila. The reflection of these results can alse
be zeen in the data given in Table 2 where net production was  90% highes
P<0.01} in the polyculture of carps without chapila (Treatment 1) over that of with
chapila (Treatment 111, It also be noted that chapila reduces the net production of
carps W 47% in polyculivre compared o that of without chapila, Mo significant
differences (F>0.05) was found in survival rates of carps between the mwo
reatments,

Table 1. Length-weight relationships and t1-tests between maoan valoes dor eoba, catla and
mrigal undar the two treaiments

Species | Treae | ean testatstic | Carmelation between lenpth and weight
ment Length 1 ‘Weight Cormlation | Regression | Intercept
Lem | ig coefiicient | _coefficient |
i 14,344 #h. 75 0.976091 11,6764 S0 AhHETE
485 £ 59573
Rohu 2745
T 10,233 11.47h (.97 %50 L eyl -84, 1T E2A
= +3004 £ IXL6%4
T 14931 116,594 {.57571 13.33853 -A2. 57959
+5350 = 73256
Calla pagpMs
Ty 148493 &1.683 0.92677 2.250%4 -51,535532
4027 243554
T 15623 111.6480 {1.96.762 13.74916 -103. 1634
+h072 256236 &
Mrigal 1 A4zM3
T, 1529 41957 {26560 Q.75750 -6h. 74218

+5.15] =353.429

MWE = Mon significant ar O.05 fevel (P=0.05]
* = Eigndficant al 005 level (Pl OS]
Where, t g ns (16} = 2.120 and ty o7 (16) = 2.921

Table 2. Species wise surdival rate, yield and production of two treatments during  the
pericd of experiment

Treatment | Species Suryival Yeald Production Tkghal
] ratedmd | kgha) Gross | et

L. rofita B0.50 255.60

T . caifa B0.22 31260 G634 554
. tnrigala B0.00 358.08
L. mfiita 67.33 71.0

T3 . carlia 72,23 132.72 S12.93 46711
. mr'@qb B0 234.07
e .l:h.:p.m . kot 7o 13

wsalimaled
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Estimates of dictary overlap based on calculation of schoener's index were
summarized in Table 3. The highest level of dietary overlap occurred between
chapila and catla followed by chapila ane robu and the lowest level occurred
between chapila and mrigal (P<0.05),

Table 3. Dietary overdap between chapila and Indian magor carps, catla, rohu and mrigal in
difterent forinight

Croup __Schoener Index
chap_ili_a.-'caﬂa chapilarobu chapila/mrigal

Bacillariopfyceas 0.79 .58 060
Chilorophyceas i:].l?n- .41 043
Cyandgahyeeas 0,660 0.7 0.47
Euglanophycoae 0.53 063 0.52
Fooplankion 0.24 .33 0.25
Fhytoplankion .66 058 051
£ooplankion 0.24 0.33 .25

The branchial mesh size of chapila is n-;arly related to silver carp (Alam
1995, Rahmatullah 1992). Dewan et al. {1991) stated that the greatest dietary
overlap were observed for catla-silver carp. There §s a remarkable significant
effect on the growth of catla and rohu by silver carp (Matin, 19951, Hence, due
ta sraller branchial mesh size of chapila It appears to dominant for food
competition and greatest dietary overlap occurred for chapila-catla and chapila-
rohu,

Conclusions

Therefore, there is a clear indication in this siwdy that the chapila does not
suite in polyculture with Indian major carps because the fish s a strong filter
feedor and heavily compete for food with catla and rohu.
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Abstract

Grawth and monality rate of Cyprinus cargio (Linnaeus) under five different
dietary conditions were sudied in fifteen floating net cages in ponds of the
Ranglackesh Agricultural University Campus, Mymensingh, Growth rate was
fowrned b vary under different dietary conditions. The feed with mixture of 25%
rice bran, 5% wheat bran, 30% linseed oil cake and 40% water hyacinth beaf
meal exhitited the highest growth rate, The gain of log of body weight per unit
incrase of log of iotal length was significant, Significant survivals of the fishes
was found, 3

Key words - Floating cage, Supplemental feed

Introduction

Fish culture in floating cages is yet 1o be popularized in Bangladesh. One of
the major constraints behind intensive fish farming in Bangladesh is the mulsi-
ownership of ponds which can be solved through use of floating cages for fish
culture, Among the various reasons, lack of knowledge in the selection of
appropriate species, preparation of low-cost balanced diets and determination of
appropriate stocking density are still the major set backs for the development of
floating cage fish culture (Mollah er al, 1987). The experiments so far done in
Bangladesh Indicate that it can registrar spectacular increase over the same
under conventional pond farming (Aminul Hoque 1978). Fish culture in cages
could be developed by impraving stocking density, feeding methods, selection
af species and regulating the culture cycle for maximum profitability [(Sedikin
1977}

Cyprinus carpio is a phytophagous fast growing species, well suited to
farming in ponds and lakes. In the present study the authors atempied to
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establish the growth condition of this species by obtaining net gain, relationship
between total length and bedy weight and condition factor. Also an attespt was
undertaken to know the monality rate. All of the above knowledge are very
important for the sclentific culture and management in floating ponds, The
present study reports the growth response of carpio to various supplementary
diets in floating net cages. With the above considerations in mind an atternpt has
been made to culture Cyprinws carpio (Lin. in floating ponds using supplemental
feeds.

Materials and methods

Experiment was carried cut for five different distary conditions (Treatment | ;
rice bran 35% + wheat bran 30% + linseed oil cake 15% 4 fish meal 20%,
Treatment Il : rice bran 25% + wheat bran 17% + linseed oil cake 28% + fish
meal 10% + ipil-ipil leaf meal 20%, Treatment Il ; rice bran 10% + wheat bran
10% = linseed oil cake 35% + ipil-ipil leaf meal 45%, Treatment IV : rice bran
25% + wheat bean 17% + linseed oil cake 28% + fish meal 10% + water
hyacinth leaf meal 20%, and Treatment Y @ rice bran 25% + wheat bran 5% +
linseed oil cake 30% + water hyacinth leaf meal 40%) for the period of six
months in floating ponds made of synthetic netting materials of mesh size 5.0
mm fitted to a bamboo frame. About 25% protein level was maintained in each
treatment.

The experiment was carried out for a period of six months in a pond of 3
hectares. Size of each cage was 1 m x 1 pex 2 m. Three hundred fry of €.
carpie. belonging o the same age proup and more or less similar sizes wers
stocked in 15 cages, The initial length was 7.36 em and the Initial welght was
5.94 gm. They were conditioned in a portable small plastic pool for 24 hours
before being released in the floating ponds. Fishes were stacked at the rate of
20/m’ in each net cage. Feed was supplied once (morning) In 24 hours at the
rate of 5% of total body weight of fishes throughout the experimental period.
Twenty percent of the fishes in each pond were supplied at random using hand
net and their lengths and weights were measured. Sampling was carried out at
an interval of 15 days.

Total length and body weight relationship was established using the formula
outlined by Doha and Dewan (1967] :

W=al',

where, W = weight, L = length, 'a' = constant, and 'n' = an exponent. The
calculation of co-efficient -of condition (K} was done by using the formula
K = W/L" {Doha and Dewan 1967}, t-statistic was used by wsing the formula
given by Quddus and Dewan (1988l The techmique of analysis of variance was
used 10 see the effect of varicus treatment combinations.
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Results and discussion

The ariginal data reveals that the maximum average gain in length (8,07 cm
per six months| and in weight [24.52 gm per six months) was investigated by
applying the diet with mixture of rice bran 25%, wheat bran 5%, linseed oil cake
30% and water hyacinth leaf meal 40%. The production of C, canpio in per cubic
meter waterbody was obtained due to different supplementary diets. The
Treatment | gave the maximum productivity {371.45 g.'rnJI- andd Treatment 1V

gave the minimum productivity (371.45 g/m "1, The results regarding cumulative
growth (I gram) of C. carpio dee to the effect of various treatments had been
presented in Fig. 1 which shows that the cumulative growth increases gradually
due to effect of all the treatments. This figure also reveals that the Treatment |
and Treatment || had better effect on fish growth than that of the Treatment 1l
and Treatment % at the end of the study period,

e Trawsmd 1
a= == a Trimtpert

PR Treatmaiat Ll
1

i TruarEers I
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an o

Fedelt in e

piH

Fig. 1. Average cumulative growth of Cyprinus carpéo (Lin. In tesms of increage in weight
under same stocking rates over a period of six months.

Analysis of variance indicated that gain in length under different mixture of
diete was significant (F = 27.000 a1 1% level of probability and that gain in weight
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was signilicant a1 5% level of probability. The t-values of the Tahle | reveals that
the relationship between log of total length and log of body weight obtained
under different dietary conditions were significant. This results agreed with the
result of Barua of, al, (1988), Statistical test also reveals that the Treatment | and
Treatment || were significantly better effect on fish growth than the other
treatments. Moreover, Treatment V' exhibit highly significant increase of log of
by weight with the increase of per unit log of body length (Table 11 This result
occurred mainly due to application of higher rate of linseed oil cake, ipil-ipil leaf
meal and water hyacinth leaf meal in replace of fish meal,

Table 1. T-values and Co-sfficient of condition of Cyprinus canplo under different dictary
condilinng

Treatment . & t-valku Co-efficient of condition

i Range ME-.;:
2576 1.09 to 1.92 1.50

il a4 128 o 1,99 1.62

| 46,79 132140 1.95 1.74

ns 2021+ 04 1 1.92 1.74

' 45,04 130100 213 1.6%

The ranged and mean values of condition factor in Table 1 chows that the
conditions for fishes wnder same stocking rates were more or less similar, Doha
andd Dewan 1967} and Islam et &/, {1978) reported that condition factor of Tilapia
maossambica (Peters) was 1.69. Islam et al. (1978) also reported that the
cendition factor of Oreochromis mifoticus ranges from 1.66 to 1.88, which agree
well with the findings of the present stsdy. This agrees with the findings of Viela
119735} who reported severe decrease in growth of carps In cages when two-
thirels of fish meal of contral ration containing 15% of fish meal were replaced by
sovbean meal.

Martality of fishes among difierent treatment groups as recorded during
Irvestigation period is presented in Table 2,
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Tahle 2. Survival and mortality of fingerdings al same stocking rates after six months of
rearing

Treatmends  Replication  Stecking rate Survivalipond dortality/pond

per o of  pond Mo % Py %%

I I IIZI“ . .t{l-:- 149 9500 ! 50
2 0 2 X 10000 A i
3 i 20 i H0 2 14000
Mo 1§ G500 5.

L1} 1 ] 20 .5 4{1.00 s 10
2 I 20 il 40105 Fi 1 G0
| i a0 20 L !
Szan 1567 03133 T.33 (-

n 1 n m 20 VL D 1]

1 mn El a0 TEROR 0 i}
3 0 ol 0 oman 0 Q
g 1d 10000 0 i
[ i 10 0 1] as.00 1 S
2 | 20 if 4000 2 1010
X] 20 20 oo O
*hean 19 LN 1 50
-

W 1 20 m 18 SN J 10,0

Z 20 Pk 19 95.000 1 200
20 20 I_S 7540 5 500
r;.:l;an 17.13 A 67 .67 1333

The highest mortality [13.33%) was exhibited for Treatment ¥V and no
merality was recorded for Treatment 1ll, The highest morality may be due to the
effect of higher rate of water hyacinth leal meal or other factors {iry condition,
size, transportation, environmental condition etc.). However, the total growth of
fish due to the effect of this treatment is the best. This contradiction of higher
growth and monality within the same treatment group may be overcome
through a further study with a large number of replications. F-statistic indicated
that there was no significant variation among the monality of C carpio due (o
different dietary conditions, It is recommended that in future, effects of variation
in the ameunt of animal protein on the growth of fishes should be studied with
management cost, It is further suggested that investigation with cheaper and
easily available animal protein feed such as frog meal, slaughter house waste,
etc., and a little amount of protein from plam sowrces, such as water hyacinth
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beaf meal and ipil-ipil leal meal, may be used in the feed trial of fishes in floating
ponids,
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Abstract

Some aspects of association and development of the caryophyllid cestode
Lptocesius dndicus Moghe, 1925 infecting the caifish Clarlas batrachus  [Linn.)
frorm the Kailla Besl of Mymensingh, Bangladesh were studbed. Aboul 33.74%
of Clardad barrachos wene infected with & mean intensity of 3,75, mean density
1.25%  The infection was mot foumd threughout the wear.  Twa seasonal
oocurrence of this cestode were abserved, one In April-May and the other in
August-Seprermber. Howeever, matsration perintl of the worm coinclded with the
maturation of the host. The worm was found stached o the wall of the
intestime of the host, Al the site of attachment tssue layers werne compressed
de to rnachanical injuries. Frevalence and medn Intensity of infection increased
with length growps. o sariation in infectlon was significantly chserved in
different sexes of the host exambned,

Key words ¢ . buatrachus, Lylocesios indfous

Introeduction

Seasonal cycle in prevalence and maturation have been observed in few
species of caryophyllid cestode in fishes [(Calentine and Fredickson 1965,
Kennedy 1968, 1969, Zaman and Leong 1988), Lytocestus indicus a
caryophyllid, was first recorded by Moghe in 1925 from Clarias babrachus (L)
Since then, il has been reported in this catfish frem other South East Asian
countries, Ahmed and Sanaullah (1976] first reported this helminth in
Banghadesh , Later they {Ahmed and Sanaullabh 1977, Sanaullah and Ahmed
1979) also sudied the associations, distribution and pathogenecity of the
parasite with other helminths from the same host, As partial information on
seasonal association of their species were provided by Rashid et al. {1983} and
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Zaman and Leong {1988}, this paper thersfore gives a detailed account of
infection and developmental stages of [yfocestus indices in its final host the
Clarias batrachus of Kailla Beel in Mymensingh.

Materials and methods

Fish samples were collected from the Kailla Beel, Mymensingh by cast net
during October '94 through September *93. Twenty specimens of Clarias
batrachus were targeted to sample in every month. Thay were brought in a
container with water. Tatal length and sex of the hosts were noted. The haost
fishes were classified into three groups on the basis of their total length. The fish
were opened ventrally by a shamp scalpel. Whole gut was removed, measured
and opened in physiological saline. Position of the Lytocestus indicus was noted
by measurement of the gut, small worms were searched by scraping oul mucus
using dissecting microscope.  All the worms were collected, released in witer
and counted. Some worms were fixed in AF AL stained in Alum carmine,
dehydrated in alcohol grades and prepared permanent slides for determining the
state of maturity. The worms were classified into four groups on the basis of
their development (immature- early larval stage, sex organs not developed;
maturing- sexual organs distinct and developing: mature- sexually mature, not
fertilized; gravid- gravid worms containing fertilized epgs in them). Data on the
number, size and developmental state of worms collected from each fish were
recorded and analyzed.

£
Results

Seasonal occurrence in prevalence amd Inlensity of Infection

A total of 175 specimens of Clarias batrichus were examined during the
perlod from October '94 1o September "95 and 218 Lytoceshus indicus were
collected from 58 fishes, This presented an overall prevalence of 33,14% and
intensity 3.75% worms.,

The occurrence, prevalence and intensity of L indicus in ©, batrahus is
shown in Table 1. The wom occurred throsghout the year but in varying
intensities. Cwver the pesiod of 12 months, the prevalence was higher during
December-September and varied from 2.70 to 55.56%. However, maximum
prevalence was in Augusi-Sepiember when 35.56% fishes examined harboured
the worm, The infection was minimum in October-Movember when 2.70% of
the examined fish were infecied, In other period the prevalence ranges
between 15%-50%.

The highest imensity (an average of 5.54 waorms per infected host) was
recorded in April-May. The lowest intensity was recorded (only one parasite per
host) during October-November, |n the remaining period the intensity varied
between 1.62 to 3.1,
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Table 1. The occurrence of prevalence and intensity of Lytocestus indices In Clarlas
batrachus

Sampling Mo, of fish Mool ish  Prevalence Mliran Mioar Variance
peniod examined  infecled (% intensity density J Mean
per per
infectod  examined
fish fish
Chel Mo 7 | 2.70 .00 003 1.4H)
Dricaen 37 13 15.14 3.52 1.37 4,568
Febyhdar 20 0% 1 5.4 1.62 .25 205
Apriviay 29 13 44 A3 5.54 248 L.46
uryJul 14 i S0, 3.5 1.62 253
AuglSep L 20 BE.58 1140 1.72 2.54
Tertal 175 S8 13.14 .75 1.25 4.51

Infection in relalion to sex and size of the host

Data relevant to the host-sex and distribution of L. indicws is given in Table 2.
Out of 92 males and B3 females; 28 male and 30 female fishes were infected.
The ratios differ and it is evident that parasites burden in famales is heavier than
that of males, But statistically no significant variation in intensity were ohserved
between male and female fishes (T,,,=1.564 with d.f.10). The prevalence was
not found significant among different sex fishes (T5,,=0.682 with d.f.10). The
level of infection in male and female fish uctuated in different months. In June-
luly and August-September highest infection (30%) were recorded in males and
females highest infection (62.50%) were recorded In August-September.
However, lower infection was found in females in Oclobers-November.  Thus
both the prevalence and Intensity of infection appeared higher in females. But In
June-july males and females were infected to the same level,

The results of host-size relative data In L. indicus are shown in Table 3. All
size groups of fishes were infected and largest size group also appeared 1o be
more susceptible. The decline of prevalence are found in smaller fishes. But
the prevalence was not found significant amaong different size groups of fishes
(Fs=3.17 with o.f.2,10), However, there was a relationship between the mean
parasite burden and the size af the fish. It varies significantly (Fy=7.83 with
df.2,10) with the size groups. It is evident that the fish accumulate more
parasites as they grow In size,
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Table 2. The occumrence of prevalence and Intensity of Lindicws in mabe and female .
batrachus

Sampling Mo of fish Prevalenca Mean ddean
perind axamined infecied (%4 Intensity clensity
M F M F M F M F M F
Mo 17 an (HE 01 - a5.00 - 1.0y - 0168
Liecflan M 17 0,1 or 000 4181 37 457 0495 AR
Febyhdar 11 OF | 2 0%00 2222 1.00 200 0.0% 044
Apafslay I 15 0 0or 4286 467 3B3 671 14 333
furrsful 1 o6 (15 1] 5000 5000 300 3467 1.50 1,483
Augffep i 16 10 10 50.00 B350 230 3%0 115 :43
Texal 97 B3 2n 30 30431 3604 289 457 088 1465

Tahle 3. occurmence of Lytocestus indicus In three size groups of ©. batachus

Length groams Mo, of fish Mo of fish Prevalence (%]  Mean Infensily
feml examined infected
=225 56 15 26,79 193
12,5-13.5 6l 18 2351 134
=215 5a 25 i 4310 -I--iIJ_
The developmental stages of L. indicus

The development and maturation of the worm has been studied by the
monthly distribution of immature and mature worms. The pattern of variation in
infection of the population structure of the worm in the host are shown Fig.1. All
four proups were not present in October-November, Febroary-March and
August-September.  However, In these months reproduction did not take place,
Maturing and mature worms make up the larger part of the population during
most part of the year may be due (o the greater duration of these two stages,
Recruitment Indicated by the presence of immature worm in the fish gut
appears to take place from December to September, Howewver, aiter
Septamber recrultment does nol take place. The peesence of higher proportion
of larval worms in December-January indicates that the peak recruitment
occurred during this months, Seasonal occurrence in the arithmatic mean of
larvae (immature) aned gravid worms are shown in Fig. 2, The mean number of
immature worm shown a seasanal pattern with maximum abundance in autumn
tAprl-May) and no larvae in Ocioher-rovember, The increase of mean number
of larvae in autumn i3 however, to be an effect of highest number of gravid
worme in late summer,
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Fig- 1. Seasonal occurrence of immaure, maturing, mature and gravid waorm of
Lytocesios ingicus (n Carias barrachues,
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Fig. 2. Seaonal occurrence in the arithmatic mean of lanae {immture) and gravid worrms
ol Lptnceshus indicus in Clanias batraches,
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Discussion

The caryophyllid cestode, Lytocestus Indicus was first recorded in Clarias
hatrachus by Moghe {1325, 1931). Since then various species of this genus L,
parvulus Furtado 1963, L. birmanices Lynsdale 1956, L. Miformis (Woodland}
Fuhrman and Baer 1923, L, fossilis Gupta 1961 and L. logicoliis Ramadevi 1973
have been described from silurid fishes from Indian subcontinent. Chandra and
Khatun (1993) described Pseudocaryophyllacus heterapneustus a new cestode
fram Heteropneustes fossilis from Mymensingh.

seasonal occurrence in prevalence and intensity of L, fndicus were found to
be higher in August-September. Satpute and Agarwal (1980) found the similar
seasonal infection in C. batrachus In six different tanks at Ralpur, India. Niyogi et
al, 11982) alsa reported very high Incidence in intensity and density during March
ta August in C. batrachus of flve species of caryophyllids, viz. Lytocestus
indicus, Pseudocaryophyllacus indica, Djembangia penctrans, (ntrovertys
raipurensis and Lucknowia indica, Recruitment of these species of worms
comesponded with the spawning season, when the fish were under tremendous
stresss, both hormonal and environmental.  Agarwal (19851 mentioned that the
infection was heavy during spawning of fish from March to August being
recruitment season. Ahmed et al, (1985) also observed the highest rate of
infection in €. bBatrachus by L, indicus, Bovienla serialis and
Fseudocaryophyllaeus indica in rainy season.

In relation to the prevalence and level of infection were found 1o be relevant
in different sexes. The present study indicatsd that the caryophyllid cestode, (.
indicus showed higher infection in fermale than male hosts. Similar observations
were made by Miyogi ef #f, (1982) for L. indicus, P. indica, D. penelrans,
lraipurensis and L.indica. Present finding is also the agreement of Skorping
(1980) who reported significant difference in prevalence and mean intensity in
male and female hogs, Sanaullah and Ahmed (1978) aithough did not find
conspicuous variation in infection, it was observed thal female hosts were more
infected by caryophyllid cestodes.

Size differences were found 1o relevant to the prevalence and infection of L,
indicus. Higher infection was significantly observed in larger groups, Distribution
of the worm with respect to host size was similar 1o that abserved for
Caryophyllaeus and Echinorhynchus (Kennedy 1968, Awachie 1965,
Prevalence and intensity of infection generally increased with host size up to a
peint and then declines |Stromberg and Crites 19751

In the present study the infection of the parasite showed an overdispersion
(variance = mean) distribution (Table 1). Swomberg and Crites [1975] stated that
no precise mathematical functions could be defined for prevalence and intensity
of infection of parasites in case of overdispersed population.  Although the
parasite L. indicus was present in the parasite throughout the year, there
appeared a seasonal infection, invasion and maturation. The highest prevalence
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occurred during August-September, This could be attributed to several factors
including a large volume of parasites (maturing, matured) retained in the host for
a longer duration. It also appeared that not all the parasites acquired maturity
during summer months. Higher level infection was maintained from April to
September, The observation on the maturation of L. indicus revealed that the
fish becomes infected throwghowt the year, the period of infection appeared 1o
be December-lanuary and the large number of immature worms receive during
these months to grow. Sanaullah and Ahmed (1978} supgestad that the water
temperature never falls below 4°C, even in the winter, thus making a suitable
enyviranment for infection by caryophylind cestodes.

Conclusions

Lytpcestus indicus is one of the most important caryophyllid cestodes of C.
Batrachus 31 Mymensingh. A seasonal cycle of its Infection 15 found in the host.
Spawning season af fish, water temperature and rainfall, availability of infected
food ofganisms may be associated factors for (8 invasion, development and
maturation, ‘Winter period (December-January] appeared to be the recruitment
petiad for this worm, In case of heavy infection it can cause serlous injuries by
its scolex penetration to fish intestine. Severe intestinal lesions, infiltration of
leukacytes and hypertrophy and hyperplasticity of submucosa were observed by
several authors (Ahmed and Sanaullah 1979, Agarwal 1985), Further works are
therefore necessary for understanding the life cycle pattern, histopathology and
its cantral measures. S
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Ahstract

A sludly Weas conducted to investigate the surviwal of five Peeadomaonas stralns
resistant to antibictics in different types of water. The wselected Prowdomonas

drains were designated as strain PUCT-29], strain PLICT-25], strain PICT-36)
gratn PACT-20) and strain PICT-27) which were only recovered from farmed
fishes. Six types of water viz,, distilled water, saline water, lap water, delonised
water, pond water and river water were used, Among these experimental waters,
river water was found to be the most saitable for tung-berm survival of these
stralns. Deignised water did not suppost survival of all these Psewdomonas sirains.

Pond water, tap water and distilled water wibre moderalely suilable for sirain Py
and strain P, Saline water was also found fo be highly suitable for long-term

survival in caseoof the strain P, and moderately suitadide for normal sureival of strain
P, and strain Py,

Key words @ Pspuedomonas, Water

Introduction

Disease s the abnormal condition of bady and mind which is expressed
with certain symptoms. |t affects the normal health condition and causes
retardation of growth, abnormal metabolic activities and death, Fish disease is
the interaction among host fish), active pathogen and aquatic blo-ecological
stress. Bacterial fish disease is one of the major limiting factors 1o fish culture
and production in Bangladesh. In an investigation of the fish farms in Bangladesh,
it was found that many farmed fishes suffered from disease seemed to be
caused by bacterial pathogens [Chowdhury 1993) A number of investigation
abaut the bacteria, Pseudomonas spp. in various organs of fish and water have
been carried in the world and a few information is available in our country about
this bacteria, Pseuvdomonas sp, is an important genus among the bacterial fish
pathogen, for example Pseudomonas fuorescens is one of the major fish
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pathogens which is widely distributed throughout the world in freshwater fish,
Envircnmental water condition is undoubtedly imporant for persistence of
bacterial pathogen. Any water which supports long-term survival may contribute
to an easy out break of disease (Chowdhury and Wakabayashi 19900,
Considering the importance, survival of five selected antibiotic resistant
Pseudomaonas strains in different types of water was investigated in the present
study.

Materials and methods

Bacterial strain
Five hacterial sirains were used for survival test. These were as follows:
1. Straim Py0CT-24
2. Sirain PyCT-25)
3, Sfrain PyCT-36]
4, Strain PACT-200
5. Strain PCT-27]
The source of collection and the resistance level of the selected
Frepdomonas strains are shown in Table 1.

Table 1. Sereened Pieudamaonas draim used for susvival test in different types of water

Shrains Source of collection * Resis.h.an[ [::n the
antibictics
Fasrm Fish Crgan
Pyl T-29] BCL Clarias 5P Liwver CSXTE & &
PUCT-250 DL Catla catla Kidhey COTSNT.E & OA
PCT-26} BCL Clirias sp Liver CES & OA
PyCT-201 L Cata catla Kidiney CAXTES & OA
PACT-27) IFF Labwo rohita  Slime CAXTE & OA
L fanglacesh Catfishy Led, oL Dhaka Fisheries Lid. |
rr Mhalak Flsh Farm P Preudomonad isolates
& Chioramphenicol (30 pgdiscl (&7 Cwytetracycline (30 ppidisc)
55T Sulphamethoxazalel 25 posdidisc) £ Ervthromyein (10 pafiscd
5 Streptompen (10 pgidee) 1A Orlinee acid (2 pgddise]
Experimental water

Six different types of water were used as experimental water for survival
test of the five selected Pseudomonas strains. These were as follows:
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. Dhistilled water
2 Saline water
3. Tap water
4. Deionised water
5. Pond water (Isha Khan Lake, BAU campus)
b, River water (Brahmaputrd river, near BAU campus)
The waters were used for the survival test after sterilization by autoclave.
Parameters like dissolved oxygen and pH of the relevant water were recorded
before and after autaclaving shown in Table 2,

Table 2. Parameters of experimental water recorded during the sampling period of
survival test

e

Experimental water  Beforo :mlunl'-n-il;g:. After autoclaving
DO mgll pH DO {mg pH
 Distlled water 7.6 7. 72 7.1
Salire waker a2 71 81 7.2
Tap water A .2 7.7 71
Deinnised water 73 7 7.5 7
Pand walar B.5 74 84 .1
River waatar B.% 75 LY 74
I
Procedures of survival fest

Individual experimental Pseudomonad isolates were cultured on TSA plate.
Then a sample of freshiy cultured (16-24 h) inoculum weighing 20-30 mg (cful
was taken into the sterile test tube containing 3-4 mi of distilled water 1o make a
stock suspension. Then 0.5 mi of suspension was inoculated into 150 mi of
sterile individual experimental water from the stock suspension and maintained
at 25°C in Incubatos,

At each time of sampling 0.2 ml of incubated bacterial suspension was
taken separately for individual and required ten-old dilutions were made in
sterile relevant experimental water. From required each dilution 0.1 ml of fluid
was taken for inoculation on TSA plate and spreaded 11 by L-shaped sterile glass
rod. Then the plates were placed at 25°C in the incubator for 24-36 hours to
incubate, After 24-36 hours incubation, the number of calonies were counted
by colony counter. Viable number of bacteria were determined at O day
timmediately after incubation), 1 day, 3 day, 7 day and 10 day until completion of
the experiment (Chowdhury and Wakabayashi, 1990), In each circulation
clplicate plates were used and average total load of bacteria were counted.

a1



A dslam and M.B.R, ﬂi"uhud'hurr

Results
The results of survival tast of Individual strain are given below

Survival of Pseudomonas strain P,{CT-29)

The water of Brahmaputra river supported long-term survival of this strain
IFig. 1). Distilled water and pond water did suppont modesate survival of this
strain, The survival of this strain was declined rapidly in deionised water, where
it CFU could not be determined in the end of 3 day experiment. But a gradual
decrease in number occurréd in saline and tap water. The highest survival was
observed in river water, where the CFU number was almost similar to that of the
initial value after 10 days.
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Fig. 1. Survival patterns of Pseudomanas Fig. 2. Survival patterns of Pseudomonas

Ftr‘lim" Pi [CT-29) in differant types of jyain P, (€T.25) in diffecent types of
water, 2
water.

Survival of Pseudomonas strain Po{CT-25)

The highest survival of this strain was found in river water where the CFU
nutnber after 10 days was almast similar to that of the initial value {Fig. 21. A
maoderate level of survival was observed in saline water with the CFU decreasing
tor abaut 107 of the initial value after 7 ihaye. A gradual decrease of the initial
number was observed in distilled wates, tap water and pond water respectively.
But a gradual decrease in number was observed in delonised water and no
cofony was detected on the plate culture afler 7 days.

Survival of Pseudomonas strain P3CT-36)

The highest survival of this strain was found in saline water where the CFU
number after 10 days was almost similar to that of the initial value and the water
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supported long-term survival of this strain (Fig. 31, A maderate level of sunvival
was abserved in river water with the CFU decreasing (o about 107 of the initial
value after 7 days. A gradual decrease of the initial number was observed in
distilled water, tap water and pond water respectively, A gradual decrease in
number was observed in deionised water and no colony was detected on the
plite culture after 3 days.
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Fig. 3. Survival patterns of Fseadomonas  Fig, 4. Survival patterns of Preudomonas
strain Py (CT-360 in different types of o Py ICT-200 in different types of
water, -~

Survival of Pseudomonas sirain PO T-20)

Survival of this strain was found 10 be the highest in river water where the
bacterial number was almost the same as that of the initial value throughout the
10 days experimental pericd (Fig. 4). Distilled water and tap water also
maintained a high survival of this strain, whese the bacterial number decreased
to less than 110 of the initial after 7 days. The bacteria gradually decreased in
number in saline waler, A moderate level of survival was observed in pond
water with the CFU decreasing to about 1710 of the initial value after 7 days. A
gradual decrease in number was observed in delonised water and no colony
was detected on the plate culture after 3 days.

Survival of Pseudomonas strain Py(CT-27)

The highest survival of this strain was found in river water and saline wator,
where the bacterial number decreased to lass than 1110 of the initial after 7 days
experimental period (Fig. 5). A moderate level of survival was observed in
distilled water, tap water and pond water with the CFU decreasing to abow 2/10
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af the initial value after 7 days. A sharp decrease in the number of also occunred
in deionised water where no bacteria could be recovered after 3 days:

oy B o GRLLd

0 1 ] T n
Doy
[=asiiben +Spire ~Tap —Daionioed = Pond == Hiee|

Fig. 5. Survival patterns of Peeudomongs sirain P; 90T-27) in different types of water,

Discussion

Survival of five sefected antibiotic resistant Feeudomonas strains In different
types of water including distilled water, saline water, tap waler, deionised water,
pend water and river water was important wprk in the present study. Among the
water tested, river water was found to be the most suitable for long-term
survival of the five Psevdomonas strains followed by pond water. The reasons
might be the high concentration of dissolved oxygen and favourable pH of these
water bodies. Tap water and distilled water to be supported the gurvival of the
sirain Py and strain Py moderately. Saline water was found to be most suitable
far long-term survival of the strain Py and moderately suitable for normal survival
af strain Py and strain Py, Deionised water was found nat to support the survival
of either of the strains,

Chowdhury ard Wakabayashi {19900 reported that tap water was better than
distilled water for the survival of F. cofumnari, They mentioned that tap water
might contain some frace elements which probably helped . colemnaris in its
lang-term survival, The resulis of the present study was refated with the resulis
of other scientists. Wakabayashi and Cgusa (1972) demonstrated that high
survival of F. cofumnaris in tap water. Muroga and Tatani {19362) reported that
growth of v, amguiffarom in 0.0% NaCl was negative but positive in 0.5-5% NaCL
In the present study, survival of Fseudamonas steain Py o saline (0.85% NaCl)
water was found most suitable than other water, Deionised water may be
lacking any such estential elements which was necessary for the survival of
Pseudomonas strains, may have failed 1o produce helpful effect. Islam (1996)
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found that river water, pond water and saline water were found to be the most
tuitable for long-term survival of Pseudomonas strains.

The present study provides useful information for the fish colturists on the
survival of the Pserdomenas bacteria (fish pathogens) and with this knowledge,
a fish culwrist could possibly change the water in order to reduce the incidence
of the bacteria. Further studies are necessary to know the pathogenicity of these
Pseudamanas strains to various species of fish and to find cut an appropriate
control measures against the recoversd pathogen.
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Abstract

A RO day long feeding trial was conducted in an indoor static waler system with
wohu fingerings (Labeo rohita Ham. | originating from wild brood, private and
public hatcheries (denated as A, B and C respectively), They were fed on
fesrmulated diet having 34% crude protein level using indigenous ingredients.
The sffact of brood source on growth as well as their responses o formaolated
diest were obseved O the basks of the observed gronsdth rate, food comoersinn
ratie, protein efficiency rafio, appanent net prowein wilization and apparent protein
digestibility, fingerling souree A showed significantly (p<0.051 higher growth,
while the sources B and C produced no significantly different [p=005) in terms
of thase parameters, The results of the present sudy demonstrated that the
fingerlings of wild source was of best quality in terms of grewth and food
utilization in comparison to thosa had the sources from hateheries.

Key words : L rohita, Fingerlings, Formulated digts

Introduction

The spawn fry or fingesrlings of rohu fish {Labea rohita Ham.} one of the mast
popular cultivable fast growing, non predacious species, are to be collected
either fram wild source or through making the reproduce in captivity as they do
not breed naturally in ponds, The difficulties inherent in the former method are
associated with the success of natural spawning but due o various man made
and environmental changes the availability of fish seads in the wild iz being
affected resulting in a phenomenal growth in number of hatcheries both in public
and private sectors. But the hatchery population may be subjected to
inbreeding, so the chances of bottleneck eifects will be vary common in the
hatchery population becausé of the small size of the brood. The two processes
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in combination can very quickly damage a population by loosing genetic
variability, lowering production perfarmance and increasing production cost.

Recently other trends have been observed within the hatcheries belonging
to the private sectors. Persons having no or litthe technological knowledge wanl
early and good returns of their investment which leads them towards the mal-
practice of inducing immature undersized broods by means  of introducing
overdoses of pituitary and human charionic gonadotropin (HCG) hommones,
Thus the fingerlings produced are belisved to be of inferior quality,

Therefors, the main aim of this study was to assess if there is any effect on
the nutritional uptake of fingerlings from different brood sources like wild, public
and private hatcheries.

Materials and methods

Experimental fish and acclimation

The experiment was conducted for 60 days from 15 August to 15 October
‘a5 in the laboratory of the Fisheries Technology, Facullty of Fisheries,
Bangladesh Agriculiural University, Mymensingh with robu (Labeo robital
fimgerlings of three different brood sources, Wild: Tingerlings had source from
the old Brahmaputra river were collected from Shotiakhali village of Mymensingh
district idenoted as Al In this case, local fishermen collected the wild spawn of
L, rohita from the river Brabmaputra and reared them in local pond at Sutiakhali.
When these fish fingerlings became about 3 months old {about 35 w 38p size)
they were collected for the experiment. The possible size of wild brood fish of
these  spawndfingerings was not known.

Far other group of fish from private hatchery, fingerlings were collected from
Puliamari Aquaculture Farm, situated at Shambhuganj of Mymensingh district
idenoted as Bl. The broods wused in this case weare collected from the brood
stock of the farm which had their source through artificial reproduction and the
spawns were also anificially propagated from under-size brood (1.5 to 2.0 kgl of
the farm. In this case, age of the experimental fish was estimated about thres
manths, However, the under-sized brood fish had good healib.

The third proup of the experimental fish fingerlings had the source from the
Fisheries Research Institute {FRI] hatchery of the same district (denoted as CL In
this case the weight of the healthy brood ranged between 3.0 to 4.0 kg. In this
case the broods were used from the brood stock pond of Fisheries Research
Institute. The probable arigin of this brood fish was from the river Halda of
Chittagong. The fingerlings used from this source were also ahout three months
old and had an average size between 35 and 38g. After prophylactic treatment
with table salt and 0.5mgA methylene blue the fingerlings were subjected to
acclimation for two weeks in three separate 80 cm diameter plastic pools with
100 Litre water {stocking rate @ 1 fish/l} having continuous aeration. During this
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period, they were given semi-purified pelletad diet containing 30% crude protein

as maintenance ration,

Formulation and preparation of diets

Fish meal, mustard oll cake, duck weed and rice bran were used as feed
ingredients. After proximate analysis (by the method as was followed by ADAC
1980) of each of the ingredients a diet was prepared by adjusting these
ingredients in such a way (o obtain 34% dietary crude protein level (Table 1)
Wheat flour was used as binder as well as source of carbohydrate while
"Embavit fish* premix® (Rhone Poulenc, Dhaka) was used for vitamin and
minerals supplement. 0.5% chromic oxide was used also in the diet for the
digestibility study.

Table 1. Proximate composition of dietary ingredients and experimental diet (% dry wit.
basis)

Components -
Ingredients Cruchy probein Crude lipid Aih WFE
Fish meal 55.30 1832 653 0.5
Duek wesd 21.23 1.94 23.12 5167
dlastand oil-cake 40,12 11.27 9.54 el
Wheat flour 1260 + 3.50 1.40 #2500
Eice bran 1417 12.30 1797 23.360
Experimental :Iiei_._ 33592 7.83 18.70 39,55

NFE = Nilragen free extract as calculated as ; 100 - %imoisture + Crude protein + Crude
lipid + Ashy

Experimental procedure

The experiment was conducted with 9 glass aguarla (45 x 25 X 30cm each)
containing 30 litres of water with adaguate supply of aeration o maintain
saturated level of oxygen in each aquarium, A triplicate group of 12 uniform
sized fish from each of the three treatment groups A, B and C were randomly
selected for the feeding trials. The mean initial weight of all fish in the triplicates
was 36.80 + 0.54g. The experimental feeding regime was started afier 24 hours
of transferring the fish to the glass aguaria and was as follows: the fish were fed
at <atiation level daily for 60 days at regular intervals and amount of feed was
recorded for subsequent calculation for various growth parameters,

Water from each aquarium was partially changed with clean stored aerated
water every moming before feeding. Routine monitaring of dissclved exygen
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(D, pH and temperature was done by using DO meter (Check mate, Mettler-
Toleda Ltd, UK.} every 10th day before sampling. For digestibility study, any
uneaten food or fasces were removed from each aguarium 30 minutes after last
feeding by a siphoning technigue followed by collection of fasces on the
subsequent moming.

Post experimental analysis

All dietary ingredients, diet, faeces and initial and final fish samples were
analysed for the determination of maisture, ach, lipid, protein ste, according to
the method followed by Association of Official Analytical Chemists (ADAC,
19840). Data collected during the feeding trial and subsequent proximate analysis
were used for the determination of various growth parameters. Simple Analysis
af variance (ANOVA) was employed to observe the effect of brood source on
the growith of fish fingerings followed by Duncan's New Multiple Range test to
identity the level of significance (5%) among the treatment means.

Results and discussion

Proximate composition of experimental diets

The proximate composition of experimental diet is shown in Table 2. Singh
et al. (1978} found better conversion efficlency of rohu fed on a dieg containing
29.5% crude protein level, while layaram (1978) obsarved best growth with a
diet having 33% protein level. Therefore seleetion of 34% dietary protein in this
study was based on previous studies for a good growth response in subsequent
feeding trials.

Tahle 2. Formulation of the experimenal diet

Ingredients % dry weight {in gram}
FEI:. rmaral - 5.0
Duck weed 2.0
Mustard oil-cake 17.5
Whaeat flour &0
Eice bran 8.0
“Embavit prermix 200
Chromic oxide 0.5
Tostal 100.0

-Emhnl"-’prem':r = Vitamin & mineral premix, Rhone povlenc, Dhaka, Bangladesh
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Water quality

Physico-chemical parameters of the water used in aguaria were routinely
monitored and the ranges were: Temperature 25.8 - 289C; pH 6.6 - 7.3 and
dissolved oxygen 4.4 - 6.5 mgd. The amount of ammonia was not measwred
because the water of each aquarium was replaced partially everyday.

Acceptability of the diet

Response of the fish groups to the formulated diet was judged by a
subjective behavioural assessment. The fish became adjusted 1o the
experimental diet within the fisst two or three days and no marked differences
between the acceptability of the diet of the fish groups were observed. Mo
mortality was observed in any of the treatment groups during the experimental

periad.

Growth and food whilfzation

The effect of fingerlings sources on thelr growth and food utilization are
summarized in Table 3. The highest growth was obtained with fish group A (wild
source) followed by C (public hatchery) and B i{private hatchery) respectively.
However, statistically no significant (p>0.05] differences were ohserved
between the fish groups B and C, The highest growth of fish originating from a
wild brood has also been reporied for silver carp (Vdovichek and Selivanova
1964} and seabass juvenile ivellotl e 4l 1993, In the present study the specific
growth rate (SGR} ranged from 1.13 1o .33, with source A producing
significantly (P<0.01) the highest SGR.

The FCR in the present study varied from 1.79 to 2.16 (Table 3] with
significantly (p<0.05) lower FCR values for fish source A _ A significantly |p<0.05}
higher FCR value for fish source B in this study indicates that the fingerlings
ariginating from the private hatcheries are not efficient converters of
supplementary fish 10 flesh which results in increased production cost. This
indication is also supported by the fact that the protein efficiency ratio (PER) of
the present wudy followed this same trend as with FCR ranging from 1.36 to
1.63 {Table 3) with significantly (p<0.05) the highest PER produced by fish source
A followed by C and 8 respectively, This may be due to the fact that the fish
originating from the wild brood can utilize the dietary nutrients better,
maximizing the use of each meal as unlike in the hatcheries a regular food
supply is not guaranteed in the wild.

Significant differences (p<0.01) between the apparent net protein utilization
(ANPU} values of fish sources A and B and that of A and C were cbserved
while the values for B and C showed no significant {p=0,05) difference. This can
be explained from the fact that the.amount of dietary protein for fish is
determined not only by the requirements for its maintenance and growth, bu
alse by its utilization capacity for this purpoce. From the above statement it is
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clear that the protein uillizatiion capacity of fish of wild origin is high, Because the
relationship between anabalic capacily as rate of protein synthesis and growth
potential in 3 pumber of species is dependent on the penctic strain which tells
that protein synthesis displayed by individuals of rapidly growing strains can be
greater than recorded for individuals from slow growing strain {(obling, 1994).

Table 3. Summany of growth parameters of rohu fish (L robita) collected from different
b sources fed on formulated diet for 640 days

Treatment Crowth parameters

BTOUES il wt Finalwt Weight Weight SGR FCR PER ANPL  AOD
ig [ gainfd  gant My % %

A o i asazr® ot 13 1t e e pase”

ikt (LM 2146 (LR #0080 GOLOH 40060 B005

hirael!

i T R 7 A 1Y v G a0 Gl I LA 1 S 1 - LA i L 1

Privale (E008) 150,460 002 2003 H0.01 W03 0B

hatecheny

c BT T, T [ P Sl B . I N ol P

Public [E0.04)  [24,65) RO B002Z) 001 H] 8019

hatcheny

Figiwes in e same colwmn Fawing fhe same supescnpls am oot significant’y diffesent (F=005) from

axch abfur "

Fish group A showed significantly {p<0.05] the highest apparent proten
digestibility (APD] value while no significant (p=0.05) difference was observed
between the APD values of B and C, APD values in this study was slightly lower
than that of layaram and Shetty (1980) who reported a protein digestibility of
91.89% in rohu fish. Fish meal used in this study was prepared by grinding
marine fishes of mixed origin in which the non-peotein nitragen content could be
fairly high. This might have contributed to the lower protein digestibility of fish
meal based diet in the present study. The findings of the present study clearly
reveals that fingerlings originated from wild brood (A) are able to digest
supplementary protein to the maximum thereby producing the highest yield.

tnitially no significant (p=0.05) differences among the proximate composition
of the fingerling sources were observed  (Table 4), Source A significantly
(p<0.05) produced the highest protein {17.59] and lowest moisture content
(75.63%) whilst source C produced significantly (p<0.05] the lowest protein
(16.82%) and the highest moisture content (76.13%). However, final lipid
content of the treatment groups showed no significant (p=0.05) difference due
to the difierences in their brood origin (Table 4).
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Tahle 4. Inifial and final carcass compasition of experimental fishas (% fresh matter basis)

Iritizl Firal
Farameters o A : B C A B C
Mckisiune E'EI..I L] H.24 BLEE 7565 7613 J6.01
Cruce pridein 1180 TE70 1263 17.59 16.62 16757
Crude |i|:-.'rd 290 2,95 299 314 330 322
Agh 1.45 3.44 148 3.56 ENE 359
MFE 061 068 0.6z LG ] 012 0.2

" NFF = 100 - S ieishome + Croe profein + {Crurde .I'Jpl'n’ + Agh)

The results of the present study indicate that fingerlings of the wild origin are
of superior quality in tesms of of growth and food utilization in comparison to
those ariginating from hatcheries. This may be due to the fact that the hatchery
operators do not maintain large populations of quality brood stock to keep the
population abated from Inbreeding and genetic driit. To determing this further
investigation on genetic and histopathological condition of fingerlings of differem
brood origin should be carried out.
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Abstract

Faeding expariments were conducted far 21 days to study the efect of live ood
[ Tubifex sp) and three prepared supplemental feeds on the growth and survival
of 13-day old magur (T, batrachus! fry. It was observed that the growth of fry
varigd significantly [p< (.05 with different diets. The best growth was shown by
the iy fed with Tubifex sp. followed by those fad with the diet containing yeas
(3%, milk powder (30%) and chicken eggs (30%) The poorest growth rate was
grven by the fry fed on yeast (45%) and fish meal [45%). There was no significant
difference in survival rateés and conditicon factors amang the fry fed with live food
and prepared {eeds.

Key words : C. batrachus dry, Supplenental I-EE:'L

Introduction

Clarias batrachus locally known as magur, is a fish of great demand and
attracted the attention of farmers for its high market value in Bangladesh. Until
recently, the supply of its fry was dependent on natural sources which was one
of the limiting factor towards catfish farming. Te overcome this problem,
attempts have been made by many workers 1o induce magur to breed using
hormones (Rahmatullah er all 1983, Mollah 1987} But till now, feed for
successful rearing of catfish fry still exists as the main impediment for it's
intensive farming. Varghese et al, (1973), Thakur {1978/, Munnet {1973},
Sanaullah et al. [1986) and Rabman et al. [1987) provided some basic
information on the feeding of €, batrachus fry, However, development of
suitable feed for rearing of C. batrachus fry Is essential 1o ensure reliable and
regular supply of quality fry at farmer's level, It is, therefore, deemed important
to study the efficacy of few selective feeds for the rearing of C. batrachus iry.
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Materials and methods

The study was conducted in 12 steel trays of equal size [105x45x14 cm
deep) for a period of 21 days at Freshwater Station, Bangladesh Fisheries
Research Institute, Mymensingh,

Each of the tray was filled with 20 liters of tap water and contineous water
low was maintained. There Wwas a provision to pass out the excess water
through an outlet of trays after maintaining the mentioned volume of water.
Waler flow rate was 0.2 Umin, The trays were stocked with 13-day old C.
Batrachus fry having an average initial length of 2.12 = 0.12 cm and weight of
0.07%9 £ 0,016 g. Sixty fry were stocked in each tray, Four supplemental feeds
were tested and they were designated as four treatments each with three
replicaticns, Treatment | (T,) was live food (Tubifex spi, treatment 1l {T;) was
prepared with 30% epg + 30% milk powder + 30% yeast, reatment 11 {T;) with
45% milk powder + 45% yeast and treatment IV (T} with 45% yeast + 45% fish
meal, In all the prepared dists 8% wheat flour + 1% vitamin premix and 1% fish
oil were used as commaon ingredients. Feeding was done three times daily (at
B:00, 16:00, 22:00 hours] upto satiation. The fry were considered 1o be satiated
when they stopped feeding or searching for food. After half an hour of fead
supply the uneaten food particles and fasces were removed by siphoning, The
dead fishes were removed as soon as they were detected. Twenly percent of
the: stocked fish in each tray were sampled st weekly interval and length, weight
and survival rate were recorded, The mean gain both in weight and in length and
survival rate as cbtained from different treatments were recorded.

Proximate analyses of the supplemental feeds tested were done according
to ADMAC {1980) and the results were thown in Table 1. The data chtained from
the experiment were analyzed in Randomized Block Design and ANOVA were
performed. Duncan's New Multiple Range Test at @ = 0.05 were also employed
for further analysis of the results.

Results

The data on different growth parameters and survival rate of catfish fry fed
on different supplemental diets are presented in Table 2 which shows that the
supplemental diets tested had significant influence on the growth and survival of
. batrachus fry, The highest gain both in length and in weight was given by the
fish fed on live supplemental feed (T,), whereas the lowest was recorded in
cace of T, lyeast 45%+ fish meal 45%). T, and T; gave similar growth rate which
was significantly lower than that of T1 but significantly higher than T,. Percentage
of weight gain and specific growth rate followed the same trend like length and
weight gain. Thers was no significant variation in the condition factor as obtained
from the four treatments, T, and T, gave the same average condition factor.
Average survival rates as obtained from different treatment groups ranged from
70.03 to 78.37% but there was no significant (P=0.05} difference between the
survival rates of differant groups.
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Table 1. Compaosition and proximate analyses of the test diets

Criets
i i ] I
Ingredient
Tuhifex sp. 10
Y east - 30 45 4%
ili [k i - a0 45
Fish meal - . - 45
Chicken eggs - an -
Wheat flour - B 1] A
Witamnin premix - 1 1 1
Cod liver oil - 1 1 1
Proximate analyses; (% dry maiter basis)
Crude protein 68.29 44,50 40,23 41,17
Lipid 24,61 22.74 Th43 14,35
Ash 4,85 516 £.05 19,74
Mivistura 84,77 4746 3592 4918
MFE 224 37,53 35.28 2458
Energy {Kcal/100g) - R0 547.0 470.2
Table 1. Growth parameters and wrvival of C batrachas fry fed on  different diets
-Iaramenieu Traatrment groups
1 1 ] LY
Length gain fom) Leenin’ 13t 12008 0.7pend?
Weight gain (gffish) os120.01"  g2ae0.01 Tt s A S TP T
Percertage weighi gain G41ETEI443  M250412307 287 mamr" 141674727
Specific growth rate
[ofdayfish) 95a80.08"  G7SR04T 644040 420004
Conditien factor DATHLIS NIRRT 0.8 25000 0.6710.08
Survival rabe (%l TEATEE 4N FO.03£7.18 FAATE A9 FhAF1135

Proximate analysis of the supplemental feeds showed highest protein and
lipid content in diet of Ty and the lowest in diet of T, {Table 21, Ash content was
the highest in Ty and the lowest in Ty, Nitrogen free extract was the highest in T,
and the lowest in Ty where maisture content was the highest.
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Discussion

In the present observation, best growth and survival rate of €. batrachus fry
wing obtained from fed with live Tubifex sp. (T,} agree with the findings of Alam
and Mollah (1988} and Hague and Barua {1989). The diet containing fish meal
[45%] and yeast [45%) {Ty) showed the lowest growth rate but better survival
rale than the T; and T,. Feeds containing baker's yeast are more acceptable o
C, batrachus fry (Alam and Mollah 1988).

In contrast, Uys and Hecht {1985} reported that Clarias gariepinus larvae fed
with 69.8% dried tonsla yeast ({Candida whilis] and 23.3% brown fish meal having
protein content of 55.4% which showed significantly better growth response
than live food like zooplankton. The present observation is probably due to the
poor guality of fish meal in diet [V. However, growth perfformance of the fry fed
on preapared diets were not good in comparsion to the live food. The poor
graowth attained by the fry fed on prepared diets may be due to the inadequate
acceptability of the feed to the fry, Low digestibility of feed might also caused
such type of inferior growth.
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Culture feasibility of African catfish (Clarias gariepinus
Lin.) fry in glass tank and synthetic hapa system using
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Abstract

An experiment was caried out with 10 days obd Clarias gariepinus fry over a period of 42
diays 1o determine the effects of differemt feeds on growth and survival of African catfish
fry in plass tanks. The experiment was designed into four treatments each having three
replications. Thus treatment 1 (T;) was named as Tank Tubifex (TT) and treatment 2 (T, as
Tank Sabinco (T3], reatment 3 as Pond Tubliex P T, and treatment 4 (T} as Pond Sakbinoe
{PS]. Live Tubifex (protein levels 64.48%) was supplied to treatments 1 and 3 and rest of
the treatments were supplied Sabinco starter-1 (protedn levels 40,1 3%), The highest and
the lowest growth in total length and weight wene 32,90 cm, 18,77 g and 6,17 om, 4.04 g
recorded from the treatments 3 and 2, respectively, Growth of catfish fry under
treatment 3 in terms of both length and weight wese significantly higher (P<D.01} than
those of the other treatments. However treatment 2 showed the significantly lowess
[P=0.01} growth periormance amoang the various treatments. The highest survival rate
[92%) was also obtained with treatment 3, Tubifex proved 1o be the best barval feed in
respect of growth and sureival rate,

Key words @ African catfish fry, Class tanks, Hapa. Supplemental diets

Introduction

Catfish is one of the very delicious and highly priced fishes which can be
cultured in haors, baors, beels, fheels, canals and ponds. It has been drawing
the attention of more and moee fish cultrists in Bangladesh day by day. Once
pasily available in the nature, the fish hag, in the recent times, become scarce
because of many adverse changes in their natural breeding and growing
halvitats, For this reason, catfish fry §s very rare in nature, In Thailland Clarias
meat is well krowens for its palatability (Tongsanga ef #i. 19630, Similarly, Clarias Is
n great marked demand In the Philippines as a food fish [(Careon & al, 1973)

o

Clariaz i also fetching high market price in Bangladesh, African catfish ([,
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garigpinus) was introduced in Bangladesh in December 1989 from Thailand. The
fish seemed to adapt well in Bangladech condition and was successfully bred for
the first time in our country by Maollah and Karim (1930}, The authors reported
that the fecundity of African catfish is immensely higher {50,000-150,0000 and
bresding: season is much longer (March - November) in Bangladesh.

Understanding of food and feeding habits of fishes are the prerequisites for
effective management of a certain fishery, The food and feeding habits of fish
vary with time of day, season, species, size of fish, ecological tactors and with
different food substances present in the waterbody. Information of daily food
consumption by the fish fry under natural conditions is insufficient and scanty. To
gain a better growth and survival of fish fry live feed is highly essential, Matural
fond provides a substantial availability of the protein and other essential nutrients
required by fish. Tubifex have been reported to be an important live food for the
larvae of many commercially viable fishes [[hingran 1975], The fubificids worms
are also used throughout the world, including Bangladesh, as food for the
aquarium fish, Few attempts have been made in rearing Clarias larvae with only
live Tood such as Tubifex sp. iMollah amd Nunallah 19881 and Arfermia nauplii
(Bairage ef al, 1938), Alam and Mallah (19881 found significantly highers survival
rate and 10 times mare growth of catfish (C. batrachus) larvae fod tubificids
when compared with formulated dry fed. Moellah {1991) found similar growth
rate in €. batrachus and C. garfepinus larvae. Although works on larval feed have
been carried ocut but till today there has been lacking a suitable rearing
technique, especially in the pond systeme Considering the above facts the
present study has heen undermaken to determine a suitable rearing technigque of
African catfish {C gamepinus fry using supplemental feed,

Materials and methods

The proposed research work was carrled out in a rectangular pond of size
0.0 hac, Twelve cultural basins were selected each having a size of 60 X 32 X
33 cm. The effective size of basins were maintained at 60 X 32 X 20 cm each
having 10 liters of water. Six basins were glass aquaria which were st in the
laboratory and the rest were synthetic hapa having mesh size of 1.00 mm. A
bamboo frame was made and placed in the pond where all the synthetic hapa
were fixed with the frame In such a position that 20 cm of the structure of each
synthetic hapa remained below water, A small opening was kept at one top-
corner of each hapa for providing feed and sampling of fry. The larvae were
reared up 1o 10 days in metal trays and fed Tubifex and other prepared feed. the
expariment was designed into four treatments each having three replications, In
treatments 1 and 2 glass tanks were used where Tubifex and Sabinco starer
feed were supplied having a protein level of 64.48% and 40.31% {Table 1}, In
treatments 3 and 4 synthetic hapa were used providing similar supplemental
feed. Ten days old African catfish fry of initial tofal length of 2.90 + 0,01 cm and
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welght of 0.30 + 0.01 g were released at same stocking densities i.e. 50
individuals per experimental basins. Fry were acclimatized with experimental
pond water in plastic bowl and then stocked in the synthetic hapa and glass
agquaria at 1700 b on 7 July 1995, The larvae of treatments 1, 2, 3 and 4 were fed
two times a day at 0800h and 1600h respectively. Feeds were supplied In
excess of satlation, Two third of water from each aguarium was changed once
daily in the moming before feeding. A weskly record of water quality parameters
such as pH, dissolved pxygen and temperature were also maintained. The
parameters were determined by pH meter {lenway microprocessor pH meter,
model no. 2050, Digital DO meter (Jenway oxygen meter, model no. 30500 and
a celsius/centigrade thermomeler respectively. Plankion samples were collected
from the rearing pond at every 7 days interval, Ten litres of water samples were
passed through the plankton net for filiration of plankton. Two plankien samples
were taken at every sampling day, Two clear white plastic holtles were used for
plankton preservation. The bouwles had a capacity of 200 ml. Five percent
fermalin was used for preservation of plankten samples. The number of
phytoplankton was expressed as wnits per liter, In that case the colonial as well
as the filamentous algae each were treated as a single wnil. The water of
zooplankton was expressed as cells per liter, The number of larvae died in a day
were recorded carefully. All the fry were counted during sampling period from
both tanks and hapa. Howewer, a final count was made at the end of the
experiment.

-
Tahle 1. Proximate composition {% dry weight! of Tubilex sp. lsiter fhingran, 19751 and
Sabinco starer-1

Feed Moisture  Crude protein IJFinL‘I Ash Mitrogen iree
axtiact

Tubifex worme e 48 1600 7.18 15.04

Sabinco starter-1 970 40,51 4. 2B AR eer———

The data ablained in presant experiment were analyzed statistically to see
whether the effects of different feed on growth llength and weight! and health
condition af fry were significant, The mean values were compared according o
Duncan's Mew Multiple Range test at the 0.01 probability level.

Results

The maximum and minimum gain In length were 12,90 cm and 6.17 cm in
the treatments 3 and 2 respectively. The highest and lowest growth in weight
were 18.77 g and 4.04 g in the treatments 3 and 2 respectively during the
experimental period. Table 2 shows the data related 1o growth parameters of C,
gariepinus under different treatments during the experimental period, The length
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gain of catfish fry under treatments 1 and 3 were significantly higher (P<0.01)
than those of the treatments 2 and 4. Similar trend was also observed in case of
weight gain. In both cases, bester result gain was shown by the catfish fry undes
treatments 1 and 3 where natural feed was supplied.

The average survival rate in the treatments 1, 2, 3 and 4 were 87%, 36%,
92% and T0% respectively, The survivability of catfish fry under treatment 3 was
higher when compared o those of  the others. Howeser, the lower
survivability was shiown by the fish under restment 2,

The walues of water temperalure are also shown In Tables 3 and 4

respectively. Temperature of the experimental glass tank and synthetic hapa

were found to range from 26.7°C 10 29.6'C and 27.5°C 1o 30.5'C, respectively,

The highest pH values of experimental glass tank and synthetic hapa were 5.08
and 7.76 and the lowest pH values of those were 6.80 and 6.20, respectively.
The values of dissalved oxygen (DO) are also shown in Tables 3 and 4. Irregular
fluctuations in the concentration of DO were observed. The range of dissolved
oxygen (DO values in the experimental glass tank and synthetic hapa (pond)
were 4.95 to 5.60 m/l and 5.50 to 6.50 mg/ respectively,

Table 2. Growth parameters of . gareginos fry under diffesent treatments during the
experimenal period

Parameters T TS ;) PTT) PSIT
Imitial lergth (cm) 200 280 280" 260"
Final leagth (cm) 10.45° .17 12.90° 789
+}.151 +0.364 #1212 ], 276
Length gain 755" 17 10.10° soE
Imitial weight {g) 030 030" 029" 029"
Final weighs ig) 107" a4 18.77" 6.28
+). 580 +0.248 41,249 +). 3015
Weight gain 1044 174" 18.48" 5.69°
Ratio [giem) 1028 D655 1.455" 0.7%6"
Specific growth rave (SGR) a57" 519" 903 732"
Sarvival rate (%) a7 6 97 7

Longrts - Tie¥ = T Ty oight - Ton¥ = ¥ > Filato - Toal a1 T, Sunbal. 12T =T, 2T,

Six planktonic groups consisting 200 genera were identified from
experimental pond during the study period (Table 5). Feur groups of
phytaplankion and two groups of zooplankton were found. Fourleen genera of
phytoplankton belonging (e Chlorophyceae (7], Cyanophyceae (4),
Euglenophyceae (21 and Bacillariophyceae (1) were found, Six genera of
zoaplankton were also identified belonging 1o crustacea [3) and rotifera (3).
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Tahle 3. Water quality parameters lemperature, pH, dissolved oxypen) from rearing

pand
" Parameters hmﬁdl%
initial 15t ind ird Hh fith Final  Mean
Termp, MO0 FELRD 0S0 30L00 3000 XE3D 27500 2692
pH 775 778 7. &.20 7.0 .00 b B 7.l
Doy .50 .50 Bl 5.50 650 .30 5.60 B.13
Table 4. Water cuality parameters itemperature, pH, dissodved oxygend from faboratory
glass tank
Parameters Sampling
Iritial 16t and Ircd ey Sth Final  Mean
Temp. 2EFD TS0 27400 2TOD XRS50 240y 2680 21761
pH B.OR BB 700 . B Faon A20 7.3 7.A5
8] 5.50 500 530 A.60 4495 5.20 5.4 5.57
Tahle 5. Generic status of plankton (phytoplankton and zooplankion) in the experimental
pond
&, Phytoplankton

1. Chlorophyczae

Padiastrum, Chiorella, Clocoepstis, Tetraedron, Volvox, Uliteix

2, Cyannphycese Irocystis, Merismopedis, Chirococces, Coefastrum,
3. Euglenophyceae Aphanocapsa ‘

4, Bacillariophyceae Euglena, Phacus

B. Zooplankton Mawicula

1, Crustacea Eyclops, DNaptomas, Naphyancsoma,

2. Ratifera Filinia, Bracions, Polyarthra

Discussion

Effects of matural {Tubifex} and artificial (Sabinco Starer-1) feeding conditions
on the growth of African catfish (£, gariepinus) fry in glass tanks and synthetic
hapa (pond) were investigated in this experiment. Growth and survival rate of
catfish fry were significantly higher in the treatment provided with live food
{rreatments 1 and 3] when compared with the lreatment provided with
formulated food (treatments 2 and 4), The maximum gain in length and weight
were 10.10 cm andd 1548 g respectively which was chiained in the treatment 3
where live feed was supplied. The minimem gain in leagth and weight ie. 7.27
and 3.74 g were obtained respectively in the treatment 2 where anificial
farmulated feed was supplied. This was possibly due to maore affinity of catfish
fry to Tubifex. This result coincides with the findings of different authors. Alam
and Mallah (1988} reported C. batrachus larvae fed on live feed {Tubifex sp.l to
exhibit significantly superior growth than artificial feeds. Hashim er al. {1393]
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absernved better results supplemented with live Tubifiex than those reared
without supplemental diets. Polling er 4l (1988] used zaoplankion, Artemnia and
trout fry starter meal idry food) as a feed for C. gariepinus larvae over 12 days of
experiment. Among the supplied food the highest growth was recorded from
fish fry supplied with Tulsifex which was followed by zooplankton, Artemia and
dry feed. Mollah and Murullah {1988) successiully reared C. batrachus tarvae
with live feed [Tubifex sp.),

Protein levels of Tebifex was 64,48% and Sabinco starter-1 was 40.31% in
the treatments, 1, 3 and 2, 4 respectively. Henken et al. {1986) reported that
cruge protein requirement of O varied from 41.2 to 43.6 which were depended
on temperature. Chuapoehuk (1987] carried out experiment with 7 diets
containing 20, 25, 30, 35, 40, 45 and 50% pratein each of which was ussd to
feed 200 walking catfish (C, gariepinus) try kept in circular concrete tanks for 60
days. He found that 30, 35 and 40% protein gave excellent growth but the diet
containing 30% protein produced optimum growth. Degani ef al. (1989) and
Madu and Tsumba (1969 reared catfish fingerling in an outdoor rearing system
with feeds of difierent protein levels, They found that 40% crude protein gave
better result than lowers and higher, Mollah and Hossain (1990) reported that
39.5% pratein appeared suitable for rearing of € batrachus. According to Cruz
and Laudencia [197&) the crude protein requirement for €. batrachus was
37.72%.

Water quality parameters did not show any significant difference in bath the
culture systems and hence did not influence the growth and survival of catfish
fry. However, water gquality parameters remained in the suitable range of tropical
fish culture and the mean value of temperature, pH and DO for Clarias culture

were 30.88°C, 8.34 and 5.9 ppm. The values of temperature and pH for
experimental pond coincided with the findings of Viveen er al. (1985). Mollah

(1984, Britz and Hecht (1987) and Haylor and Mallah {1994} ohserved that 30°e
i the lavourable temperature of Clarias larvae rearing. Henken et al. (1986)

reparted that the growth rate of African catfish at 29°C js higher than at 24°C.
The pH value was in alkaline range in the pond which was suitable for fry rearing.
Tarnchalanukit et &l {1983) indicated that the improved water quality in ponds
allows greater gronath and survival of Clarias,

Survival rate was significantly higher in the treatments provided with Tubifex
and with the net cage systems when compared with culture in glass tanks. The
survival rate was 02% in case of live feed whereas it was 56% when formulated
teed was supplied. The highest survival rate was noticed in the pond conditions
where natural feed was supplied. The survival rate of 70% obtained from similar
environmental condition applying anificial feed could also be considered
salisfactory. This results coincide with the findings of Alam and Mallah (1988
who reported that the survival rate (B0,2%) obtained with arificial feed containing
56% fish meal, 90% bakers yeast and 14% wheat flour was comparable 1o those
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fed Tubifex sp. (91.5%). Kestemont and Statmans (1992) reported that from an
initial hody weight of 1.86 mg at hatching, Phoxinus phoxinus larvae reared to
about 30 mg in 4 weeks time and survival rate was higher than %8%. On the
other hand the dry feed was not suitable for the Phoxinus phoxinus larvae where
marality rate was inoreased,

According 1o Ahmed (1994), Tubifex alone was a sultable feed which is very
difficult  to ebtlain throughout the year. The author further mentioned that
considering the survival rate (75%) obtained and protein content (529%) in
Sabinco starter-1 feed, it could be recemmendsd as an alternative artificial feed
for commercial production of African catfish especially when Tubifex is not
available. 1n both the cultural basins, growth and survival of catfish fry were
significantly increased with the Thve feed, Tubifex. Tl now commercial production
of Tubifex has yet 1o be developed, So, we have to depend on a particular
season 1o have required quantity of Tubdiex. On the other hand, anificial feed like
Cabince starter-1 i3 available throughout the vear, Moreover growth and survival
of catfish fry on this feed was not too low, Thus, this feed could be considered
as an alternative 1o natural feed for the larges scale production of African catfish
fry.

As a culiural basin, net cages fixed in waterbodies might be better when
compared with culture in agquaria, MNet cage system, are less labour intensive,
low cost showing a higher growth performances in the present experiment.
Thus for rearing of young catfish fry a ret cage system set would be preferable.
Howewver, more research works are necessary in order to make a final
conclugion about the cultural swsterm for African catfish fry.
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Effect of decapsulation on viability and hatching
performance of Artemia cysts at different salinity
levels
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Abstract

Arternia eysts were produced from the traditional solar salt works of Bangladesh
thraugh differemt fortilization trestments were tested for viability and hatching
periormance in different dorms, such as processed and preserved, processed
and decapsulated and unprocessed and undecapsulated. Decapsulated cysts
periormed maximum batching (86.0%) in 20 ppt salinity during 48 hours of
incubation. The hatching percentage by the unprocessed and undecapsulated
cysls were very low 1120 - TR.7%) in all the Esx-e-:l salinity grades,

Key wards : Artemia, Decapsulation, Hatching, Salinity

Introduction

While feading Arremia nauplil 1o Tish and prawn larvae, the main constraint
has been found to be the imperdact separation of nauplii from the hatching
debris like empty shells, which often carry a heavy bacterial load (Shelbourne
1964, Gilmour ef al, 1975} The unhatched cysts were also observed to camry a
bacterial load after 24 hours of incubation (Wheeler er al. 1979). Such cysts
upon ingested by the predator larvae cause blockage in their elimentary canal
{Herald and Rackowicz 1951, Morris 1956, Swults 1974]. Unhatched cysts and
emply shells may also lead o serious infection in the culture system, leading to
considerable mortality of the cultured larvae (Shelbourne 1964, MacFarlane
19648), Gunther and Catena {1980} reported infection of Arfemia nauplii by
pathogenic bacteria (Vibrio spp) which also got transmitted to the predator
larvae. A new method of feeding the Artemia cysts directly to the prawn larvae
by decapsulating (removing of the outer chorion fayer] them by sodium ar
calcium hyphochloride {decapsulation reagent) was found to be very wseful, as il
caused no harm to the viabifity of the embryo and also acted as a disinfectant



S0, Afrmedd e af,

{Sorgeloos ef al. 1977). Hatching efficiency and output of nauplii from
decapsulated cysts were found higher than those from the untreated cysts
(Rruggeman ef al. 1980, Vanhaecke and Sorgeloos 19831, However, the effect
of decapsulation has not been tested for all the strains in different environments.
So It bears Immense importance 1o find out the effect of decapsulation of
different forme of locally produced Artemia cysts on viability and hatching
performance.

Materials and methods

Artemia cysts were produced using the strain of Great Sall Lake [G5L1, Lhah,
LigA, in the Artemia production ponds (APP) of the modified solar salt warks of
Bangladaesh by various feeding / manuring treatments, Treatments were Ty (Lirea
and TSP at a rate of 25 and 20 kg [ ha [ week respectivelyl, T, ldried powdered
and sieved chicken manure at a rate of 125 kg /[ ha 3 - 4 davs interval in the s
yearl, Ty (same as T; applied in the second year) and T, [double the rate of
application of T; of second vear), Initial fertilization was done before Tive days of
Arleymia nauplii release and the guantities were diffierent than the regular ones,
such as for Ty, Urea + T3P = 50 & 20 kg [ ha, for Ty and Ty, chicken manuee 500
kg / ha and for T,, chicken manure 1000 kg [ ha,

Hatching of both decapsulated and undecapsulated cysts were tesled in
different hatching conditions ;

- Hatching of the oysis in different salinity mvedia - 10, 20, 30 and 40 ppL

- Observation of the hatching performances of the decapsulated cysts at
different time intervals, such as 24, 36 and 48 hours.,

—  Hatching of the cysts in different comparable forms like processed and
preserved (not decapsulated|, processed and decapsulated and
unprocessed and undecapsulated (preserved).

The number of nauplii produced per 100 full cysts were counted and the
hatching percentage was calculated following Sorgeloos et al. {1%86] !

Tiox 100
Hatching percentage {HP} = RC.

Where, ¢ = mean number of cysts after one hour of initial incubation.
n = mean number of nauplil,

First praduced Arfemia cysts were processed according to Sorgeloos of al,
{1986), The steps of processing were § o, size separation with brine, b, density
separation in being, o washing in freshweater, . density separation in freshwaler
and e, drying.

Cysts were decapsulated following the technigques desceibed by Sorgeloos
et al. (19771 and Bruggeman &t al, (1979 and 1980),

The cysts hydrated up to 2 houwrs in fresh water at ambient temperature
ranging between 25 . 28¢  (hydration time increased with decreasing
temperature and increasing salinityl, For hydration, 1 g dried cysts wereprovided
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per 20ml of water and aeration was made al a rate of 0.51 / min. Prolonged
hidration prior te hypochloride treatment was avoided because it could
drastically affect the hatching rate and efficiency of the decapsulated cysts.

Commercial grade sodium hypochloride (MaOCH) was diluted to 50% with
soa water and 40% sodium hydroxide and was used for decapsulation, MaOH
was added to increase |:l-|-I above 10.0,

Hydrated cysts were transferred to the decapsulation reagent (15 ml for 1 g
cyst) and stirred well continously with a glass rod for about 10 minutes,
Temperature was maintained below 40°C by keeping the decapsulation
container in cold water bath, Cysts were decapsulated within 15 minutes which
were immediately filtered out on a 120 pm mesh cloth.

After complete dissolution of the cherions, the decapsulated cysls were
filtered off and excessively washed on a 120 pm screen with tap water until na
more chlorine smell was noticed, Hypochloride residues adsorbed into the
decapsulated cysts were deactivated by dipping the cysts in D.IN HC1 for
several times,

This deactivation lasts less than one minute and then cysts were again
washed with tap water, Hypochloride residues were detected by pulting some
decapsulated cysis In a small amount of diluted starch-lodine reagent (i.e. starch,
potassiurm jodide, sulphuric acid and water),

After the completion of the deactivation and washing procedures, cysis
were drained on a 120 pm sieve and transferred into a saturated brine solution
at a rate of 1 g (decapsulated cysts) [/ 10 ml. $ince upen incubated in brine,
dehydrated cysts were releasing water so that brine had 10 be renewed after
each hour of incubation. Settled cysts in the bottom were filtered through 120
pm screen. Cyste were then poured in fresh brine solution and kept in
refrigeration for future use.

Results

Processed and preserved cysts

The cysts praduced in T, showed highest hatching percentage (78.3% &+ 4.0
in 48 hours of incubation for processed and preserved form in natural day Hght,
The cysts of the same source offered 60.0% £1.7 and 75.7% $2.5 in 24 and 36
hours of incubation, respectively (Table 11 In this experiment, the eysts from all
the four sources {T; — Tyl showed their kst hah:habiﬁl}r 172 — 7B%) at 20 ppt
salinity media. The lowest hatchability was recorded at 40 ppt salinity compare to
ather concentrations in 24, 36 and 48 hours of incubation. The second highest
percentage (75.7%) of hatching was observed in 36 and 48 hours of incubation
for the cysts of T, at 20 ppt and for the cyst of T) at same salinity.
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Table 1. Fercentage tmean £50, n = 5] of baiching of processed and preserved cysits (n
natural day light

Incuks. period Treatmuenls Salinity of hatching media (ppt)
1o 20 30 40
24 he T 503 £3.0  BOTF 435 45.0 £ 3.0 337 £29
T; 55.3 £5.7 580350 40,0 +57 320 +£3.0
Ty 55312 &O0£1.7 B0 £06 45.00 1.7
T, 450+ 26 627+ 06 0.3 £23 IBF 215
36 hr T, 650+ 26 F204+£340 81,3 +£21 403 +1.2
T, 65.7+312 703+38 457 +15 40.3 +3.2
Ty 64321 57125 E8.7 215 477+ X1
T 583 +1.5 017 LT - 427 0.6
48 hr T 65312 757215 550 £33 45.0%1.7
T, MHOxI6e FEIt 42 E55.0+72 48.7 £5.7
Ty MMAF15 R340 G244 50,7 D6
T, "563x15 FAFXOE 40217 ABF 1.5
Processed and decapsulated cysts

In case of processed and decapsulated cysts, the highest hatching
percentage value [B6.0% + 4.6) was also offered by the cysts produced through
T3 in 48 hours of incubation. In 36 hours of incubation, the cysts of same source
offered 84.0% £3.5 hatchability [Table 2) which is the second highest hatching
value for that particular batch. Maximum hatchability by the cysts of all sources
found at 20 ppt salinity followed by 10 ppt in 36 and 48 hours of incubation.
Gradual decrease in hatching percenlage with the increase in salinity
concertration of the hatching media was observed in all the cases, The lowest
percentage of haiching (but not poor) mastly in between 57 - 7% was observed
at A4 ppt salinity in 36 and 48 hours of incubation.

Unprocessed and undecapsulated cysts

In this trial, cysts from all the sources showed very minimum percentage of
hatching at all the salinity grades (10, 20, 30 and 40 ppt] and in all incubation
periods (24, 36 and 48 hoursl, Minimum hatching percentage (12.0% £0.0)
recorded for the cyst produced through Tiat 40 ppt salinity in 36 hours of
incubation and the highest percentage (18.7%) was recorded for the oyst of Ty at
10 and 20 ppl salinity {in 48 hours of incubation) and for the cyst produced
thraugh T, at 20 ppt salinity in 48 hours of incubation (Table 31, However, from
20 ppt 1o higher concentrations, decreasing in hatching percentage of the cysts
from all sources has been chserved,
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Tahle 2. Percentage (mean 50, n = 5} of hatching of processed and decapsulated cysts
lin natural day light)

Incush, period Treatrnents Salinity of katching media (ppti
] i 3 40

24 hr T, EE0+36 59.3+459 530175 47.0+59
2 58,3 43,2 GEO+1S A0 20 SAD 26
T, 570452 633 £10 520420 50345
T, 533406 2 FRO+R0 590426  47.0 £20

36 br T; 717476 TAO 220 653421  §3.0 £4.0
T, Tt2e  FFOEG RA.T £3,1 .0 £2.0
T GAO 40 B4D 23S B1O+16 5E.7 +16
T, sOp 0 TR AT 437 E1.7+1.2

48 hr T, 580423  EOOEBF  B9.0 240 A7 21
T Th.7 291 B1LI412 TOA41D B0 0.6
T F444271 @eOE4A &IOS H.0 1.7
T, B5.0+20 7O7+32 RTE:21 5RTELD

Discussion

Among all the cysts, the decapsulated ones offered highest hatchability
186.0% +4.6) at 20 ppt salinity in 48 hours of incubation. The wvariation in
percentage of hatching of the cysts of first wo forms, such as processed and
preserved and preocessed and decapsulated of all treatments were found very
minimum. Hatching percentage of the cysts of these two forms was very good
in 10 and 20 ppt salinity for the cysts of all sources. But for other concentrations
(30 and 40 ppt) hatching was found to decrease gradually, Least haiching
percentage was recorded for the cysts of unprocessed and undecapsulated
cysts. Finding of higher hatchability at 20 ppt in two forms is in disagreement
with the findings of Versichele and Sorgeloos {19801, According to them,
maximum hatchability can be cbtained at sea water (35 ppt! or at 5 ppt
concentration. As cyst production, its quality and hatching performance is
strongly determined by environmental conditions (Browne et al. 19841, nature
and availability of food particles in culture environment {Lavens ef al. 1986), but
not by the gene type (Browne ef al. 1984). 5o it is not wnlikely to evolve such
information on hatching of the same cysts in new environment of culture and
feeding. Versichele and Sorgeloos (1980) and Lavens and Sorgeloos (1384
studied the influence of abiotic andjor biotic factors on the hatchability of
Artemia cysts and found a direct correlation with the environmental factors,
which is supported by the present findings also. Cysts produced through
different treatments, such as chemical fertilizer and organic manure did not
show any remarkable varlation In hatching, which means that in all the

7l
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treatments, feeding quality has been maintained properly, Because food quality
available 10 the reproducing adults appears to be a parameter of primary
importance in determing the hatching quality of eneysted offered by two types of
under quality feeding to the population {Lavens and Seorgeloos 19841, However,
detail information regarding optimumn sel of abiotic conditions for the hatching of
a particular straim 15 still lacking (Sorgeloos 19800,

Table 3. Porcendage Imean 250,m = 50 of hatching of unprocessed and undecapsulated
cysts lin matural day light)

Incub. period  Treatments Salinity of haiching media ipptl
i ok 30 40
24 hr T 15.7 =& 1ra=1.0 153406 130200
T; 16.7 Hl 6 167 HLA 15.3 Lk 13.7 Hl.6
T bt 3.0 17.3 1.2 180 2100 13.0 £1.0
T, 15.3 £ LG 602 1.0 14.0+1.0 12.0 Hl&
16 ke T 160 1.0 172.0%3.7 14.3 H6 13.3 £ (i
T; 16,0 £1.0 17010 157 1.5 14.3 + b
T 180+ 1.0 o+t 153 206 120 200
Ts 170 £1.0 i6.7 .4 13.3 16 130 £1.0
44 hr T e 8.7 +06 157 +00 150 £1.0
T 1687 £06 150 0. Te0£1.0 16.3 406
T 16.3 £1.2 18.% 206 ted 1.0 1332000
T, 173£1.2 170210  140+£10 133206

Less amount of hatching percentage as offered by the unpreserved and
undecapsulated cysts in quite normal. The main causes of which as identified
were ;| degradation of cysts by hydration, non-wintering of cysts at least for few
weeks and infection of the cysts by pathogenic bacteria etc. As the cysts were
not processed and preserved and not decapsulated, so the state of quality of the
Cysts remains in a matter of doubt. Because removal of intra-cystic water from
the cysts and reduced to less than 10% is a vital facior for preventing embryonic
metabolism and long term presrvation (Vioronow 1974, Sorgeloos et al. 1976,
Dempster and Hanna 1956, Clegg 1962 and 1967, Vanhaecke and Sorgeloos

1982 and wintering of cysts at u-ﬂﬂI: Istop metabolism) or at -25'C (for 32
weeks) is a process of diapause deactivation of the cysts of GSL origin (Lavens
et al. 1986) and / or a treatment with 3% H,0; for 15 minutes could offer a
better hatchability {Mathias 1937, Bogatova and Shmakova 1580, Bogatova and
Erofeeva 1985, Therefore, the absence of these attermpts in the above forms of
cysts, quality was undoubtedly degraded because of embryonic metabolism and
for infiection that caused mortality 1o the cysts embngo,
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Abstract

During the how temperature setting of fish paste, myasin heavy chain (MHC) i
polymerized to cross-linked myosin heavy chain ICMHC), which is considened
to occur by the action of endogenous transglutaminase (TGasel. In this study the
contribution of TGase on the setting of Alaska pollack surimi ar different
temperatures was studied, Alaska pollack surimi was ground with 3 5 MNaCl, 30
% HaO and with or without ethylene glycod bis {f-aminoethyletherd N, N, NN
tetraacetic acid (EGTAL, an inhibitor of TGase. Among the pastes without EGTA,
highest TGase activity was obsarved at 35°C but breaking force of the gel set al
25%C was lower than that set at 30°, 35° and 40°C. Addition of EGTA (5 m
molkgl to the paste soppressed TCase activity at all setting temperatures from
2 o AP, Gelation of the pastes and cross-linking of MHC an addition of
EGTA were suppressed completely at 20° and 25°C, partially at 30° and 35°C,
and not atb all at 40°%C. The findings sugeested that during the setting of Alaska
poliack surimi TGase mediated cross-linking of MHC was strong at arcand 25°C
bist the thermal aggregation of MHC by non-covalent bonds wae strong at e

15°C. Setting of surimi at 40°C and cross-linking of its MHC did nal invalve
Thasa,

key words : Surimi, Transglnaminase, Myosin heavy chain

Introduction

Mechanically deboned water-washad fish flesh iz called surimi. Mow-a-days,
some very popular analog or fabricated food products like crab-leg, beef, scallop
or shrimp analogs are produced from surimi along with lapanese style traditional
kamaboko products. In the manufacturing process of kamaboko or analog
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praducts, the surimi is first ground with salt (2 - 3 %) and water (2% = 50 %) and
then heated at a low temperature (0 - 40°C) bedore furthers heating at cooking
femperature (B0-90°C), The process of heating the surimi paste at fow
temperature is called setting or suward in Japanese, The setting. is generally
performed to improve the elasticity of the final products, where sall-ground
paste turns to an elastic and semi-transparent gel, called suwwari gel. 1 was
recently found that a myosin heavy chain (MHC) band disappeared in a sodium
dodecy| sulfate-polyacrylamide gel electrophoresis (SD5-PAGE! pattern of surimi
paste from Alaska pollack with the progress of setting: consequently, the bands
due 10 macromoiecular cross-linked myosin heavy chain {CMHC) appeared (Itoh
of al, 1980, Lee e &, 199, Numakura et al. 1985, Numakura et al, 1990). It was
also found that a Ca®™ dependent enzyme, transglutaminase {TCase) existed in
the suriml paste {Seki et al. 1990} and this enzyme mediated e - (g-
glutamylllysire bond was formed during setting (Kimura et al. 1991). From these
findings, it has been presumed that an enzymatically catalyzed cross-linking of
MHC by covalent bonds plays the major role in the formation of protein network
structure in suwart gel during sefting.

TGase is also found to induce setting in some other easy-setting species,
like hoki (Kimura ef al 19911 and zardine {Tsukamasa =f al. 19930 at low

femperature  arawmd 30°C. However, in our previous investigations, we

ohserved that at 30°C setting procesded in the actomyosin paste from which
TGase was completely removed (Nowsad et al. 1934a) and in fish flesh pastes
in which TGase was totally inactivated by thegddition of 5H reagents, such as P~
chloromercuribenzoic acld (PCMB), lodoacetic acid (1AA) and N-gthylmaleimide
(NEM (Mowsad ef af, 19%4kb, 19%4c, 1994d), Further more, when CMHC was
extracted from the top of the electrophoresed disc in the presence of
concentrated wrea and electrophoresed again, the band for MHC reappeared
(Mowsad et al. 1993} These results concluded that CMHC was alse formed by
the aggregation of MHC through weak bonds such as hvdrogen and hydrophobic
bonds, The contribution of TCase in the elasticity of suwar g2l from easy-seiling
species was found o be arcund 30 % and that from hard-setling species was
almost nil or negligible (Mowsad et al, 1995), However, on the other hand,
Tsukamasa et al. {1993) very recently suggested that the contribution of TGase
to the low temperature setting was more important than that of non-covalent
protein-pratein interactions, from the findings that both the gelation of sardine
myofibril sol and e-(g-glutamylllysine cross-link formation in it were completely
suppressed at 25 C by the addition of EGTA, another inhibitor of Cat?
dependent TGase. It is assumed that such discrepancy in results has arisen
from the difference in setting lemperatures within the same species in addition
o the difference of species as we observed in easy-setting and hard-setting
species (Mowsad ef al. 1995], The TGase-mediated cross-linking of MHC may
be temperature-specific and intense at relatively low temperature below 30°C,
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In this experiment the role of TGase 1o the setting of Alaska pollack surimi o
various temperatures was investigated. EGTA was added to the surimi paste to
afféet and compare the influence of TCase on setting and crogs-linking of MHC,

Materials and methods

Suwari pel

Alaska pollack Theragra chalcogramma frozen surimi (Alaska Ccean
Seafcod, Anacortes, WA, U.S.A, SA-grade, unsalied) was thawed at 4°C,
minced {3-mm-holel and ground together with 30 % water, 3 % NaCl (in surimi
weight), and EGTA {5 m molkg of surimi (Tsukamasa et al. 19938 in a hand
martar for 10 min in a cold room at 4°C, The resulting suriml paste was stulfed
into palyvinylidene chiorde casing (2.8 cm in diameter), set in water baths at
variable pemperatures (20, 25, 30, 35, 40°C) for 1, 3, and 5 h, and coaled in
running tap water, Control gels were prepared without EGTA keeping other
conditions constant,

Physico-chemical measurements of suwari gel

pH of suward gel was measured by putting a gel slice (1 mm in thickness) in
a hollow chamber of the electrode (Horiba Lid., Twin Compact pH Meter, B-
112

Suwari gel was sliced into 2 cm in [hin'}_knm and subjected to a puncture
test using a rheometer (Fudoh Bheo Meter, NEM-2010J-CW) with a spherical
plunger {5 mm in diameter}) at a table speed of 6 c/min,

TGase activily measurement

Surimi mince with EGTA (5 m molkg) and without EGTA were incubated at
different temperatures after grinding with 3 % WNaCl, 2.5 mM
monodansylcadaverine (MDC), and 30 % water and the activity of TGase was
measured as described by Wan et al (1992). Protein concentration was
measured according to Umemota (1966 after precipitating with an equal volume
of 10 % trichloroacetic acid.

SDS-PAGE of suwari gel

A small piece of stwari gel (0.5 g) was solubilized in 9.4 ml of 8 M urea-Tris
HCI buffer (Numakura et al. 1985] by heating in boiling water for 1.5 min and
stirring owvernight at 24°C. After centrifugation at 30,000 = g for 30 min, the
supermnatant was liltered (Toyo Roshi Co., Mo, 1) and the filtrate was used as
SO5-PAGE sample. SD5-PAGE was carried out using a vertical disc gel system
as described previowsly (Nowsad et al. 1993). Densitometry of the disc gel and
the calculation of the amount of subunit proteins were done as described befors
(Nowsad af al, 1993),
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Results and discussion

Alaska pollack surimi showed a peak setting ability a1 30°C as the breaking
force of the gel without EGTA increased almast linearly in proportion to setting
time up 12 5 b as presented at the left of Fig- 1. The breaking force increased in
proportion (o the Hse of setling temperature from 20°C, showed (s maximum
value at 30°C and then gracually decreased al 35740°C, During setting at 20°C,
however, gelation did not cocur Gl 3 b In the gel set at 25°C, only a litle gel
strength was recorded up 1o 1 b, On the other hand, when EGTA at the rate of 5
m maol [ kg was ground with the surimi mince, the paste did not ransform into
gel during setting at 20° and 25°C as shown at the right of Fig, 1, suggesting that
EGTA suppressed the gelation completely at these temperatures. This result is
guite consistent with that of Tsukamasa et al. (1993), However, when the setting
temperature was raised further, gelation of this paste began o occur, The
breaking force of the EGTA added gels increased in proportion to the rise of
setting temperature. Maximum value was observed in the gel set at 40°C.
However, the breaking force was very little at 30°C,

Control EGTA added

o
[
(—1
L

"
k

Breabing force (gl

rones
mE A
V f._.-"
.-'"-f-
¥ 1 & 3
Setting

Fig. 1. Changes of hmating force in the conrol and EGTA added EEEE. el &l vanous
temperatures. Setfing temperatures (°C} -1 20, - - 25, -4 30, Lk 35, -2 40

The pH af both the pastes with or without EGTA was more or less canstant
frange: 6.8-6.9, data not shawn), suggested that the muscle pH was not affected
by the addition of EGTA.

TGase has been considered essential in this setting (Sekl et al. 1990, Kimura
e gl 1991, Teukamasa of 2l 1993). Therefore, the activity of TGase in the gels
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without EGTA and with EGTA was examined, The rewults are presented in Table
1. Highest TGase activity was observed in the gel without EGTA at 25°C,
followed by that at 30°, 207, 35", and 40°C. Although the activity was high at

25°C, the breaking force was lower in this gel compared to the gels set at 30",
35°, and 40°C. During setting at 35~ and 40°C, TGase activity reduced to 0.32 -
.35 n mol MDC / mg pratein, a 25 % of the activity showed at 25 C after 5 h.

But the suwarel gels at these temperatures were stronger than that at 25 C. On
the other hand, no TGase activity was observed in the gels with EGTA added at
any Seing temperature, suggesting that the action of TGase was completely
inhiblted by the addition of EGTA, and according to Tsukamasa er al. (1993),
iormation of e-lg-glutamylllysine cross-links was also inhibited in such gels.
However, the surimi paste lost its stickiness and transformed into gel at 307,
35, and 40°C, This gelation did not occur due to TGase-mediated cross-linking
of. MHC. MNon-covalent protein-protein inferactions as we described hefore
IMowsad et al, 19944, Nowsad ef 2l 19%4b, Nowsad ef al. 1994c, Nowsad et al,
1994d) might be important for this gelation,

Table 1. TiGase activity of the paste with or withoag EGTA added”

Temperature Without EGTA With EGTA
i) Incwbation time (hi
| 5 e 5

20 035 P14 1] 0.4
25 i B} i.56 1] 040
T4 0,70 1.15 ek 0.0
35 0,32 0.35 (41 0.4
40 16 0.32 O 0.0

*TGase activity was expressed in terms of nmol MOC imcorporated inio 1 mg surkmi
protein

The changes of protein subumits during the gelation of the pastes without
and with EGTA at different temperatires were investigated electrophoretically,
the SDS-PAGE patterns have been chown in Fig, 2, In the gels without EGTA at
all temperatures [top rowl, as setting progressed, the intensity of MHC
decreased and that of CMHC increased, That meant, MHC gradually cross-
linked to CMHC in proportion to setting time at all setting temperatures
examined, However, the degree of such cross-linking was very slow and the

lowest at 20°C but fast and the highest at 25°C, followed by 30°, 357 and 40°C.
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On the other hand, when ECTA was added to the pastes, the intensity of MHC
was unchanped in the gels et at 20° and 25 C but gradually decreased in the

gels set at 307, 357, and 40°C. However, a gradual concomitant increment of
CMHC was observed in the latter three gels. This meant that the cross-linking of

MHC was stopped in the EGTA added gels set at 207 and 25 'C, but again
proceeded at the temperatures above 30 C.

A B { o E
ey R RERE Tl Teay oo
Ty peepe—— N S S

- -
el e, L I b il .

- -‘-!_-.-l -

ST ree N e e

- P -
- -, - -ﬂ--“-*

B L3EF12 3L 3s 1735 L3S

Fig. 2. 5D5-PACE panterns for control [lop) and EGTA added iboworn} gels. Mumbers in
X axis Indicate setting tire in hour. Letters al the top indicate settling temperature [P A,
2 B, 25:C, 30; D, 35: E, 40

The electrophoresed discs were scanned densitometrically to calculate the
changes in the amount of various subunit proteins. The per cent decrease of
MHC and increase of CMHC have been shown in Fig. 3. As can be seen at the
top-left, the amount of remaining MHC was high in the gel sat at 20°C, followed
by that at 40°, 35°, 30, and 25 C, suggesting that higher amount of MHC was
cross-linked in the gels in reversed order, At the bottom-lefi, the percent
increment of CMHC i these gels also followed the similar reverse order. In

case of EGTA added gels (right-top and -bottom], although the amounts of MHC

and CMHC were virtually constant at 20° and 25°C, they began 1o change al
higher setfing temperatures. Much decrement of MHC and greater formation of

CMHC were found at 35 C. However, the formation of CMHC was very little at
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30" which corresponded well with its low breaking force. The effect of EGTA in
the gels set at 20° and 25°C was in good agreement with that of Tsukamasa et
al. 11993}, because gelation and MHC cross-linking were completely suppressed
here with the inkibition of TGase activity. But, it is interesting that when seifing
temperature of such paste was raised from 25°C o 40'C, MHC began to cross-
link again in proportion to both temperature and time, The results suggest that
this crass-linking of MHC was occurred not by the action of TGase but by non-
covalent bonds.

Cantrol EGTA added

1 2 3 ¢ 58T 2 14
tetting Ptee ()

Fig. 3. Changes of MHC and CMHC in the control and EGTA added gels at various
temperatures,

Cytosolic TGase showed its optimum activity .11525"!:. The breaking force of
the suwar/ gels set at the temperatures above 25 C was higher than that af
25°C. Therefore, TGase was not only factgr that promated setting. When the
paste with added EGTA was incubated at 25 €, TGase activity was inhibites]. This
inhibition brought about a complete suppression of surimi gelation and cross-
linking of MHC at this temperature. But with the same paste at the elevated
setling temperatures, although TGase was inactive, gelation of the paste and the
cross-linking of MHC occurred. At 40°C, the rate and extent of gelation and
MHC cross-linking were almost similar in both control and EGTA added gels.
The fact suggests that addition of EGTA could not suppress sefting and cross-
linking at 40 C. Therefore, by the addition of EGTA gelation of surimi paste and
the cross-linking of MHC were suppressed completely at 20° and 25 C, partially
at 307 and 35 C but not at all at 40 C. The results indicate that setting at 40 C
was not invalved with a TGase-mediated cross-linking at all, although the contral

el showed a lithe TGase activity at this temperature, On the other hand, the
ighest increment of breaking force was recorded in the gels without ECTA at
30 C, a transitional temperature where both TGase and non-covalent protein
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interactions might work together. Howewer, this non-covalent protein
apgregation phenomenon may be inactive in Alaska pollack below 30 C wheres
TGase-mediated cross-linking is strong, but well active a1 elevated temperatures
around 35 C where TGase-mediated cross-linking i3 weak, On the other hand,
the extent of non-covalent EEEIEEEH:!'I'I af MHC varies significantly with the
variation of species as reported before (Nowsad ef al, 1995),
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Abstract

A sty was conducted to evaluate the quality aspects of eight exportabbe dried
fishery producis of Bangladesh., The producis were evaluated by examining
organoleptic properties, water reconstiiution behaviour, microbiological and
hiochemical aspacts, The water reconstitulion rate was faster in ribbaon fish and
hombay duck, and slower in exher fishes and als bladder and shark fin producis.
Cipanodeptic and physical characteristics in respec of ealour, odour, testure,
imsect infestation and broken pleces of the products revealed that all of the
products wene either in escellent or acceptableccondizion. Total viable bacterial
load ranged from 055 % 107 CFU/g 1o 1.8 x 107 CFLD in dried produces.

Cofiform bacteria was abzant in alf the dried fishery products. The results of
maisture, crude profein; lipid and ash content of the prodecis ranged from
16,20 4o 23.51%, 58.37 to B2.86%., (017 io 14.44% and 058 to 9.23%,
respectively, Mon-protein nitrogen (MPM) contents were in the range of 0104 10
2.373% and the pepsin dipestibility valwes were of 83471 10 94,295, The results
nf the study suggested that the exportable dried products were of good quality
and hypienical ly safe.

Key words @ Cuality aspect, Dried fishery producis

Introduction

Fishery industry of Bangladesh is mainly involved with the processing of high
value items such as frozen shrimps, dried and salted dehydrated fishery
products. Bangladesh stepped imto a new era of sophisticated industrial
processing of fish. Dried processed fishery products have occupied a key
paosition in the exportable fishery items in Banpladesh. However, the process of
drying fish is mainly performed by the households of the artizanal fishermen
who are mostly Hlliterate, There are frequent complaints from the consumers
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about the quality of the products. Lack of proper amenities like proper handling
during loading and unloading, time and exposure of the fish to the high
environmental temperature and, besides, insufficient knowledge about scientific
and hygienic methods of handiing from time of catch until it is processed into
finished products contribute significantly to the loss of quality. The major
problems associated during the storage of dried and salted-dehydrated
processed fishery products are infested by the fly and insect larvae during drying
and storage which deteriorate the products before consumption (Ahmed ot al,
1979),

Very little is known on the quality aspects of exportable dried fishery
products of Bangladesh. In order 1o get sufficient information for expansion of
export market, a study was undertaken to the quality aspects of eight exportable
dried fishery products of Bangladesh. The products were selected on the basis
of their economic significance and export potential.

Materials and methods

Eight different dried exportable fishery products were investigated, the
products were processed from the marnipe fishes caught by the artisanal
fishermen. The species were: chinese pomiret (Stromateus chinensis), silver
jew fish [Johnius argentatus), bombay duck {Harpodon nehereus), white grunter
(Pomadasys hasta), dog fish shark (Scellodon sorrakawah), red snapper
(Lutianus joknil, ribbon fish [ Trichivrus haumels) and Indian salmon {Polynemus
indicus), The products were obtained from Processing industry of Cox's Bazar
and brought to the Fisheries Technology Laboratory of Bangladesh Agricultural
University, Mymensingh in air-tlight palythene bag,

The characteristics such as calour, odour, texture, broken pieces and insect
infestation of the products were evaluated organcleptically.

To study the water reconstitution behaviour, 5 2 of fish flesh was kept

soaked in 1 litre of water at 30°C for 150 minutes and in hot water at 80°C for
60 minutes with occasional stirring. Water was drained off through a fine mesh
nylon sieve. All the flesh were transferred to the strainer and extraneous water
was wiped off by a piece of blotting paper and the flesh was weighed again. By
the given soaking time, flesh could reabsorb maximum amount of water. Results
were expressed in terms of weight of water absorbed by 5 g of the sampla.

Dualitative determination of bacterial flora of dried fishery products was
done by dilution technigue using nutrient agar (Seely and Vandemark 1972), Test
of health hazard microorganism, such as coliform count was conducted by using
Levine-EMB agar {DIFCO 19600,

Proximate composition of the samples were determined according 1o
ADAL {19801, The total lipid was, however, determined by the modified
method of Bligh and Dwver (Smith ef al, 1964), Non-protein nitrogen [MPR] was
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determined according to the method of Konosu et al. {19741 The pepsin
digestibility test was done according to AOAC (19801

Results

Chgancleptic evaluation and bacterlological examination of the exportable
dried fishery products are presented in Table 1. The dried fishery products had
characteristic natural colour ireddish white, yellowish white, slightly transparent
and blackish white). Air bladder was of attractive cream colour.

Table 1. Organoleptic observation of exportable dried fishery products

Mame of the Colour Cdaur Teslune  Ingec Broken  Owersll
products mipstation  peece  gualily
Chinese Charageristes Characheristic Tough & Mo visible R Wiy
poming] matural calaar  matural ook flexible  sign ol
[reckdish whinel
Bombay duck  Charactoristic Characteristic Firm - & HNo visible M Wiery
natuzal colour  dried fishy sonell  feadble sign S
(¥edlpwish
white}
inclign salmon Characteristic Characteristics Tough & Ma wvisible M Excedlont
natural colour  fasour flewible  sign
iwhizishd
Sharls 1in Blackishwhite  Characleristic Yory Mo visible b Eccellers
nlural fasaur augh wign
Rod enapner  Reddish white  Charactesistic Frm Movishle R Gl
natural fvaur
Adr bladder of Cream colour  Charactesistic Viery o wisible M Wy
white granter & transhucent  adour tough slgn puad
Rikion feth Silvry whie Chamactensic Firm bd i Exrullan
smell whilbksign
Silver fowfish  Reddish Characterisiic Firmn Mo wisihle M ery
flavaur Sign o

The reconstitution behaviour of the dried fishery products soaked in water at

30°C far 120 minutes and in hot water {80°C) for 60 minutes are presented in
the Tahle 2. The reconstitution rate was found higher in ribbon fish @18 % at

30°C and 74.9% a1 80°C) and lower in shark's fin (19.8% a1 30°C and 33.2% at

BO°C)
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Table 2, Reconstitution rate {%) of the dried fishery products soaked at 30°C for 150
mimutes and & 80°C for G0 minutes

Mame of the products Reconstitution ratef%] at Beconstitution raiei)
307 for 150 mins. A0°C for &0 mins,

Chinese pominat 355 69 8

Borbay cuck A0.1 (ST

Indian salmen f4.1 704

Shark's fin T9.6 132

Red snapper 555 B4.G

A Bladder o 45.1 F1h

white Erunter

Ribborn fich 1A 74.9

Silver jewlish 314 43.3

The results of the otal plate count and coliform count are shown in Table 3.
Tedal viable bacterial count in the chinese pomfrat, bombay duck, Indian salmaon,
shark's fin, red snapper and the air bladder of white grunter, ribbon fish and

5ih-2rjewﬁshwe-ru [n:led='|51EIu1I}4 'I:{.a-:]liil"I 'IE:{'iEI',.]IxTI] 11:-:1[!

1.0 x 10°, 0,95 x 10" and 0.95 x 10, msp-ectmely Caliform bacteria was not
detected in any type of dried products,

Table 3. Standard plate count and coliform test of exportable dried fishery products

Mame of the prodacts Standard plate count Cul::;-::-rm SRR AN
(LR (CFUg)

Chiness pomifre: 1Ex10° ral N
Beembay duck 1ax10t Pl

Inchian salmaon 1.5 % 10" Pl

Shark"s fin 11 %70’ il

Red snapper 1.1x10° N

Air bladder of white grumer lox10f i

Ribban fish 085 % 10 Pl

Silver jowfish 0.95 x 10" Ml

The proximate composition of the dried products are shawn in Table 4. The
maisture, crude protein, lipid and ash content In different types of prodocts

A
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ranged bebween 1620 1o 23.51%, 5837 o 82.86%, 0,17 to 14,44% ard 0,58 1o
9. 23%, respectively,

Tahle 4, Proximate compasition of expomabie dried fishery prodects

Mame of the praducts Maoisture Crurda Met protein Lipid Aeh
k. protein % % g %
Chinesa pomiret 14,78 59,36 Gl 64 T4.44 (587
(74,00 7310 =T e
Bambay duck 20,95 Bb. B b &5 561 (547
(R, 58] {81, 7Rl F.1a 726
Incdian salmon 18,79 6,71 il e 98 .0
e {83.81} (B (7.
Shark's fin 22.07 F2obal 61,30 .74 .04
#3.21) \FE.GH nadl (517)
Rel snapper 235 BR.17 KF.23 11.71 7.22
[Fe51] {7 & B0 (15371 (5944
Air blacder of white granter 10,59 B2 56 71.09 0,17 .54
104, 34) {HE51) (L2 10T
Ribbon fish 16,20 7050 3,77 467 9.23
iBfa1) 83,260 EA7T (1107
Silver jewfish 20,649 L0056 54,37 13.91 5.51

[7&.36) (74 Bk (17540 ©F.45]

* Valwes In parentheses ane on maodstine-free hasis

The NPM and pepsin digestibility values have been shown in Table 5. The
values of these products were found to vary from 0,104 to 1.883% for NPN and
65,41 o 94,23% for pepsin digestibility.
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Tabde 5. Mon protein nitrogen content (NFN) and pepsin digestibility of exponable dried
fshary products

Mame of the peodects MM comtent % Pepsin dllales:lil:nlti[g.- (O

Chinese pomire o El.'ITI ﬁ; 30,13
(1445}

Boambay duck 03541 BY9.7%
1L 44750

Indian salman 01041 G423
(%1 2802

Shark's fin 1.8147 B9.7>
[2.328A)

Red snapper 0.1545 9271
(.2412)

Adr bladder of 1.BB3Y 94.07

white grunfer [2.3721)

Rilrbuan fish LTETS i8.41
L2166

Sileer jewtish 11804 ENE
M.2401)

* Values in parenthesas are on molstare-free basis

Discussion

During organaleptic evaluation, the exportable dried fishery products had
characteristic natural colour {reddish white, vellowish white, sitvery white, slightly
transparent and blackish white], Air bladder was of attractive cream colowr.
Almwost all of the products had no rancid smell and insect infestation. Mo broken
pleces or powdery particles were observed during the study. Based on the
observation on organoleptic qualities of dried products, three were found to be
excallent, four were very good and one was simply good (Table 1)

The best way of reconstitution is to conserve a porous structure by a
suitable method which absorbs and retains sufficient water by capiliary,
Compressed products absorbed slowly and less completely (Jason 19631 In the
prosent study, the samples of ribbon fish and bombay duck exhibited a rapid
initial rate of rebydration which was obviously due o the rapid absorption of
water by sufficient porous structure (Jason 1965), According to Schewan et al.
{1956) the most important requirements of a satisfactory dried fish products are
i) resemblance to fresh fish in flvour and texture, and free from ripened flavours

&8
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caused by prolonged bacterial, enzymatic, oxidative and chemical changes, (i)
compactness, (iti) ready and rapid reconstitution, and {iv] retention of good
palatability. On the basis of reconstitution ability of these products, ribbon fish,
bombay duck and chinese pomfret weee better in guality than the rest of the
products.

The results of bacteriological study chowed that the tafal bacterial load of
these products were comparatively low. The ranges were within the acceptable
limit. Generally marine fish contains a high level of NPN and samples with high
MNPM content contain high bacterial load, But there s a positive relationship
between moisture contemt and bacterial prowth in fish, Sen et al. (1961) reported
that when water content of the fish fell below 25% of the wet weight, bacterial
action stopped and when the water content was further reduced to 15%, mold
ceased to grow. The present study indicated that maisture content of about 20%:
in dried fishery products was quite unsuitable for the bacteria and bath the
moisture content and bacterial load were in acceptable condition, Mo coliform
bacteria was found in the products. Therefore, the products were safe from
microbial point of view.

The maisture content of the dried products were comparatively low which
ranged, between 16.20 and 23.51%. For better evaluation of the nutritive value
of the proclucts, the crude protein contents were corrected for NPMN to ablain
net protein. As a result, range of net protein content stood at the ranges of
57.22 to 71.09%. It was observed that air bladder of white grunter {62.66%! and
shark®s fins (72.64%) had the higher amount of crude protein contents; the
corrected nel proteln content stood  af 71.09% and 61.30%, respectively.
Elasmobranchs are characteristically known to contain higher amount of MPM in
the form of urea and other pitrogenous bases and they may contain NPMN up to
A0% of the total nitrogen (Schewan 19500, Bul no such information was available
for air Hadder. This is largely due 1o the fact that urea retention, unlike in other
animals, s a normal physiclogical process in elasmobranch. There were
variations in lipid contents in the teleost fishes which, ranged from 017 to
14.44%, On the other hand, shark's fing contained only 0.74% lipid. In the air
bladder lipid content was very low because of the presence of high amount of
crude protein content, Shark's fin is known 10 contain very litle amount of oil
becawse most of the lipid is genesally deposited in the liver {30-70%) (Rahman et
al. 1978},

The crude protein, lipid and ash contents of dried fishery producis on
msiure-free basis ranged from 74,00 o 104.34%, 0,21 o 18.00% and 0.74 to
11,00 %, respectively. Since the crude proten conlent was determined on the
basis of tofal nitrogen content, an absurd value of 104.34% was cbtained on dry
matter basis for the air bladder of white grunter, 15 cofrected net protein content
(excluding NPMN) was anly B2, 86%. It was found that dried products of relatively
high pretein content had low lipid content and vice-versa. This s in agreement
with the findings of Ahmed & al, {1979),
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Im this study it was observed that only the air bladder of white grunter and
shark's fin containecd higher amount of SPN than that of the other dried fishery
products. The elasmobranchs are, however, known 1o contain a higher MPMN
than wsual tissue mainly in the form of urea and trimethy| amine oxide (TMAC).
The NPMN content of the marine sharks and rays range from 36 0 50% of the
total nitrogen (Kizevetter and Masedkina 19751, The MPN contents of sharks fin
obtained in this study falls within this range. NPN values vary considerably from
species to species and even among the individuals of the same species due to
various causes such as sex, age, season, feeding habit, spawning cycle etc.
Bchewan 1950).

It was also observed that Indian Salmon and air bladder of white grunter
showed higher pepsin digestibility. NPN was not considered during the
determination of the digestibility. Therefore, the high pepsin digestibility value of
the air bladder of white gt;un'rer (94.07%) and sharks fin (89,75%) does not
represent the actual digestibility value of that products because those products
contaned considerable amaunt of MNPM, mainly urea. Rahman ef al. {1978}
studied the digestibility of some marine fish meal and found a digestibility value
of B2 o 92% with an average of 86%. Compared to the reported values, the
pepsin digestibility of the products in the present study may be considered
salisfactory, _

The result of the present study indicates that the dried products that are
exported from Bangladesh are of good quality and free from health hazard
MiCTO0rganisms.
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Abstract

This imvessigation was carreed out from June “B% to May "9 and focuses on the
cecurrence and abundance of Aceres sheimps in the Kutubdia channel, The
shrimps of the pgenus Aceres occurred throghout the year in the area of
investigation, Acetes showed a himodal peak in occurrence, one in late
monscon sewon [August - Septemberd and other in premonsoon season
{February - March). Bud the masimum number of Aceres shilmps was recorded
in March 462 indivicwalshaull, The Acefes population of this channel was
dominated by four species, Acotes endthracas (38.50%) A, indicus (32.98%),

A, chinensis (4,48%) and A japonicos (3,32%].

Key words © Acefes shrimps, Kutubdia channel

Introduction

The shrimps of the genus Acetes are planktonic (Omori 1975) and which
aree living mainly in the estuarine and coastal waters of tropical and subtropical
regions {Omari 1977), These shrimps often become a major component in the
diets of shore fishes, large shrimps and hore birds { Omeor 1974, Xiao and
Greenwood 19930 and play a significant role in the food web of neritic waters,
particularly in mangroves and seagrass beds, During certain part of the year,
Acetes forms conspicuous aggregations near the shore. Such accumulations
have been exploited as human food for many vears in Asia and Africa. The
annual world caich of Acetes is estimated to be about 170,000 tons, or about
15% of the tatal shrimp catch in the world and about 13.5% of the world
crustacean fisheries prduction {Omeori 1975}, Mow-a-days Acefes shrimps are
used as a food in the hatchery operation and nursery ponds for larval rearing
[Kumpgvankij et al. 1986).

In the coastal waters of Bangladesh, Acetes is one of the abundant group of
macrozooplankion (Zafar and Mahmood 1989, Zafar 1995}, But information on
Acetes is not available except one publication on taxenomic description
iMahmood et al, 1978). The present investigation is the first of its kind on
temporal distribution of Acefes shrimps from the Kutubdia channel in south-
eastern coastal water of Bangladesh,



M, Fafar amd MO, Alarm

Material and methods

Sampling was made between june ‘89 and May 90, The area of
investigation in the Kutubdia channel s situated at Lat, 21953 36" N and Long,
31%54 54 E which is laterally fed by tributaries of rivers. On the south-eastern
side of the channel, the delta of Mathamuhur river and - adjacent Chakaria
mangrove foresl, Most of the shoreline on the two sides of the channel is
covered by poor mangrove vegetation and natural uloo grass (imperata cyfindrica
andl Urigrass orpza |, with the adjacent land consisting of coastal salt pans being
used for salt extraction during dry season and aguaculture afterwards. This
channel is a good spawning and nursery ground for a number of commercially
irmportant fish and shrimps (Zafar 1994, Zafar e &l 1994 and Zafar 1935).

Four stations were selected for hydrobiological samples. Zooplankton
samples were collected duriﬁ new moon period at every month by a
triangular push ret made of ordinary nylon cleth having a mesh size of 750
pm. The net, which consisted of a flattemed conical bag, measured 3.5 m, and
had a mouwth of 3.6 m. Samples were collected during the spring tides from
shallow waters (depth 1. 2 m) by pushing and dragging the net on the bottom
far 15 minutes at a time against tide. Samples were immediately preserved in

5% formalin, Concurrently during the sampling time surface witer
temperature was recorded by a bucket thermometer, Salinity and dissalved
oxygen were recorded following standard procedures and pH was recorded
by a digital pH metes. Data on atmospheric temperature and rainfall were

tained from the Meterological Department Kutubdia, Bangladesh. in the

laboratory the Acetes shrimps were identified from zooplankton samples as
following the methods and key characters suggested by Omori [19735),
Mahmood et al. {1978) and Tirmizi and Chani [1982). Analysis of variance,
comelation and regression are used for dataanalyses.

Results and discussion

Hydrometeorological parameters

Statistical analysis (Kruskal-Wallis one factor ANOVA) shows no significant
differences in the four stations among the recorded hydrological parameters. 5o,
only average hydrological parameters are indicated in Table 1.

Occurrence and abundance of Sergestid shrimp, Acetes

The planktonic shrimps of Acetes were present in the study area throughout
the period of investigation. Acetes shrimps showed a bi-modal Eeak in
occurrence of the Kutubdia channel, one in premonsoon season (February -
sarchl and ather in late monsoon season (August - September). But the
maximum density was recorded in March (462 individualshaul). The most
abundant of Acetes shrimps in this channel were Acetes erythracus {3B.50%),
A, indicus [32.98%) (Fig. 1), The Aceies shrimps of the Kutubdia channel shows
no significant relatinnsship with recorded hydeological parameters, Zafar and
Mahmood [1989) reported thal Acetes shrimps were present throughout the
year in the Satkhira estuarine system,

92



Acetes  shrimps in the Kutubdia channel

T OOf9 OUSel {ASS 0 I Hrn E Rl R L S 1 - N 1 o 1 1 (LULLI} jepaied Ajlemsy
nrs 08 FVE S6E IR OFd 0E'R 9L _..F.w_..._.h_ g 1L 05 Hd
SER LB IR'E SE'S ¥oH oed 9 RE'E G0 £&Y LEF 1e°f LR UL D (REACE S| ()
LR 00'RE D0RE DSEE D0PAT OIVLT AT 0S4E DROE NRRT O0°Rd 09°1E (2 AAIEROUEL EREAA,
MYZE 06T OS%E  00HE 006 O00RL O0aE  O0eE O0°ZE 00 O4°pE OETEE (3 uripesadusa) iy
ST O0F9L  OO'sE SPGE 00°0F  £5LEE £9°58 O0OE 000k &4O0 TG DOTR (0%} Alujeg
Aew udy uew gy ue taag Aoy g cdag iy unj Slajalaeey

EApE S0y MURYD BIRGNINY 3G SuL Up S0P (EMTI0ANMUMIBAY 0 SUsGRLES Ao | apgey]

93



M. Zafar and MO, Alam

Fig. 1. Abundance of four Acetes shrimps inthe ketubdia channel of Banglsdesh coastal
watars

Tempaoral distribution of four species of .-tl:en;s shrimps

Four species of Acetes shrimps in the Ketubdia channel vared seasonally
but =tatistically {Kruskal-wallis one way ANMOVA) their abundance showed no
significant difference among the four sampling stations . 50, only average
abundance of Acetes shrimps are shown here,

Acefes rndicus

This species was most abundant (120 individuals‘haul) in March (Fig. 1L
Crvnori {1977) found that A, indicus was distributed from the west coast of India
through the Andaman sea, Gulf of Sian and the Java sea, to the South China sea.
mahmood et al . (1978] stated the presence of Acetes indicus in the Kamafuli
esiuary throughout the vear, Bh?rl:rarl}ar',.-a H‘iﬂlﬁ] repn-rte:d that the upper and
the lower lethal temperatures were 35 C and 13°C respectively, for A. indicus .
in the Kutubdia channel temperature varled between 21°C - 31°C and A. indicus
were found in lower densities IJurir|||:; winter manths and maximaum in Felrsary-
March manths, Bhattacharya [1988] also mentioned that the large numbers of
A, indicus occurred when salinity varied from 26,50 S0 to 35%40. |n the
Kutubdia chanmel this species were recorded within the salinity range of 9,7%0
to 30%0 and large numbers of A, indicus oceurred when salinity varied from
2590 -30%0.

Aceles erythraeus

The maximum density of A, erpthraces was in February {153
individualethaul} and mimimum in October (5 individualgfhaul) (Fig. 11 This
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species has the most extensive geographical distribution in the Indo-west Pacific.
Its range extends from the coast of South Africa to the South China sea, through
the south and west coast of India, the Malay Archipelago and the Java sea. A,
erythragus was also recorded near the Mossman, Australia {Omori 1975, This
stﬁrclc:_af?r:ared in the coastal water of south India during lanuary to April
IMataraj 1947). Le Reste (1970] stated that A. erythracus were found in water
where the salinity fluctuates seasonally between 1.5%0 and 35%0 . In the
present investigation salinity varied between 2.7%0 and 30%0, but higher
density was recorded during spring season,

Acetes Japenicis

A. faponicus was firsl recorded from Kutubdia channel during the present
investigation. It was recorded throughout the period of investigation except in
Movember - January. Twio peak occurrence of Acetes japonicus in the studied
area, one peak in Awgust (10 individuals'haul) and another in March (21
individualsfhaull Fig. 1. Acetes japonicus were recorded from the coasts of India
and from the Andaman sea to the southern Japan (Omari 19771,

Acetes chinensis

It was the third dominant species in the Acetes population. The maximum
abundance of Acetes chinensis was recorded in March (33 individualshaul] {Fig,
1.1 Lue and Zhang (1957) reported the tial distribution of A. chinensis in
Liaotumg Bay and found that spatial variability led to marked differences in the
calches at different localities and they also stated that Acetes chimensis was
Eughalin-e_ Flaweer in thie ;;resen[ investigation area, A. chinensis was found
within the salinity range of 9.7 5ol to 30%(0.

Conclusions 4

It a‘:peam from this study that usually the Acetes shrimps in the Kutubdia
channel have a bimodal peak in occurrence, one in premonsoon season
{Fehruary - March) and ather in late monsoon season [August - September). The
abundance of four species of Acetes in the Kutubdia channel shows no
significant comrelation with recorded hydmological parameters . But Acetes
indicus and A. erythraeus shows negative relation and A. chinensis and A,
faponicus positively related with salinity. There is no published work on Acefes
gpecially ecology, temporal distribution in the coastal waters of Bangladesh. The
preserd account therefore, constitutes the first report on its from in the Kutubdia
chamnel.
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