Vol 3(2) 1S58 1 T026-GE9)
]11]!,' R

Bangladesh
Journal of Fisheries Research

‘.1_‘ i nhh.;

t.r) Bangladesh Fisheries Research Institute



Bangladesh Journal of Fisheries Research

Editar
C¥r. 84, Mazid

Msanciate Editors
Crr. M. Kamal
k. M.A Hossain

Editorial Board Members
Peod, [, AK.M. Aminul Hague
Prat. Dr, M, Altaf Hossain
M. Liaguat All
Proi. Dr. AT A, Ahmed
Frat. D, 84, Kader
Dr. 5.k, Paul
Prof. D, 84, F, AL Sacllah
Dr. MG, Huszain

Assistant Editor
. Emarnul HDEE

Aims and scope : The Bangladesh Journal of Fisheries Research is published by
Bangladesh Fisheries Research institute (FRI, The Jowrnal accepts original
research articles, sclentific notes and review papers on different aspects of
fisheries including, but not limited to, fresh and brackishwater aguaculture,
mariculture, reproductive physiclogy & genetics, nutrition & feed, pollution &
disease, post-harvest technology & quality control, and aquatic environment,

Publication information : The Bangladesh Journal of Fisheries Research i3
published half-yearly in two issues (January and July), The subscription rate for
each annual volume is 1 {a) individual- BDT 500 [overseas USE 305, ik
institution- BDT 1000 {(US$ 60). The journal is also available in exchange for
publications of learned societies, research institutes and wniversities. All
payments should be made in favour of the Bangladesh journal of Fisheries
Research, and all corespondence addressed to the Director General,
Bangladesh Fisheries Research Institute, Mymensingh-2201, Bangladesh. Fax :
(+880-91-55259). E-mail : frihg@bdmail.net.




Bawagledeahs [ Fish, Bee., 3(20, 1999 113-121

Catch assessment of indigenous and exotic carp species of
Nasti baor
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Abstract

An investigation on length-welght relationship, length-frequency distribution, catch
per unit of effort (CPUE) and stocking and harvesting status of three Indian major
carTps: reshn Labvo rohite, catla Cintla et and mcigal Cirrfrinus mrigals and three exotic
carps silver carp Hypoplihalmichthys mofitrix, grass cacp Clenapharyngodon idefla) and
comman carp Cyprinis carple was carried out in Masti baor (oxbow lake} for the
harvesting season from August o Decernber 1955,

The length-weight relationship for six carp species was established for the
harvesting months of Movember and December 1995 The b values for different
species respectively for the months of November and December were 2.95 and 2.58
for ruhu, 3.06 and 2.9 for catda, 284 and 2.90 for mrigal, 2275 and 280 for silver carp,
251 and 1.97 for grass carp and 2.33 and .50 for common carp. In CPUE study, the
CPUE was 0.58 kg/ha,/hr while the catch par gear was 008 kg/ha /hr/ purse-seine.
The recovery percentage of mrigal was highest ($3.57%) and it was lowest {16.81%) in
case of silver carp. The density of submerged anacrophytes (Hydrila, LItmcwiei,
Ceratopepllam and Vallisneri) was highest (43% kg/sqm) in November and was
Lowest (0.7 ke Ssqm) 0 September,

Key words : Carps, Catch per unit effort, Macrophyles, Osbow Lakor

Introduction

An oxbow lake (local names: baer) is a dead river loop cul-off when the river
changed its course (Hasan ¢ al. 1998b). A baor normally is still part of the floodplain
af the river, to which it is connected by inlets and outlets. Baors are not very deep
and the rooted vegetations are very comman feature of a baor. Fish culture in baoss is
a practice by which an open water fisheries is converted by screening the inlets and
outlets inlo a cullure-based fisheries (Middendorp et al. 1996). All the baors In
Bangladesh are situated in the moribund delta of the Ganges in southwestern
Bangladesh, There are approximately 600 baors in southwestern Bangladesh with an
estimated combined water area of 5448 ha (Hasan 1990}

The management situation in the baors are peither strictly comparable o those m
the truly open water environment of the rivers and natural depression (beels) where
the fishery is a ‘capture fishery’ (BCAS, 1989), nor to the completely controlled closed
water system of a pond. A baor is a potential area of fish production and a scurce of
income generations of fishers. The Government of Bangladesh had completed a Pilot
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Project tor the development of baor fshery with the financial support of World Bank
during 1978-1985. Under this pilot project six carp fingerling under direct
management of Department of fisherles (DOF), In 1991, second phase of Oxbow
Lakes Project {Oxbow Lakes Small Seale Fishermen Project Phase IT) was initiated by
the DOF with financial support from International Fund for Agricultural
Developrnent {IFAD) and with technical assistance from Danish International
Development Agency (Danida). Further twenty two baors located in five districls
{Jessore, [henaidah, Chuadanga, Kushtia and Faridpur) of southwesten Bangladesh
were brought under culture-based fisheries managemen! through Oxbow Lakes
Project {OLF IT) (Hasan and Middendorp 1996, Apu and Middendorp 1998), Oxbow
lakes are stocked with three major carps (rohu Labeo rohite: catla Catla cotla and
mrigal Cérrkinus mrigaln and three exotic carps: silver carp Hypophthalmrichthys
malitrix, grass carp Cemopharyngodon idella and common carp Cyprinus carpio)
(Hasan et al. 1998a). Stocking largely takes place during July-Octaber and fishing
starts from November and continues up to June. The present study reports the
stocking and harvesting status, recovery of stocked six carp species, the length-
weight relationship and the catch per unit of effort of six carp species and submerged
macrophytes density in one selected baor, Nasti baor.

Materials and methods

The study was conducted in Nasti bacr. The baor is situated in Moheshpur thana
of Jhenaidah District, The total area of the baor is 66 ha. The average depth of the
bavor is 2.64 m during winter and 4.32 m during monsoon. The study was conducted
from August to December'95.

Data for water quality parameters

Water quality parameters (temperature, Secchi depth, water colour, water depth,
p", TDS and conductivity) were recorded once a week at three selected sample sites.
Water lemperature were taken by holding a thermometer under water for 3 minutes
to the nearest ‘C. Representative waler sample was collected by boltom water
sampler for the estimation of bottom water temperature, The bottom water sampler
was hand made by the authors. The sampler was nothing but a bostle with a cork
connected 1o each other by ropes. The operational technique was very simple. The
bottle, shut down with the cork, was dipped under water {with the help of a weight)
and loosen the cork with a sudden and forceful pull. The bottle was then filled with
bottom waler and then pulled out of water quickly.

Secchl depth was measured by lowering the Secchi disk into undishurbed water
until it disappears and was recorded to nearest em, Water colour was also recorded
as clear, brown, green ete. as was seen by the naked eye. Water depth was measured
with the help of a graduated bamboo pole adjacent to fish landing complex in em. pi
TD3 (Total dissolved solids) and conductivity wers measured by p" meter, TDS and
conductivity meter (M-90 CIBA CORNING, UK} respectively.
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Data on macrophyte

By dipping a wooden quadrant (0.25 sgm) at random in aquatic vegetation area a
minmum of six samples were collected and lifting all plant within the quadrant were
weighed an a spring balance (SALTER 235 65, UK) after species-wise sorting of
macrophytes. Data were taken for the period from September to November 5.

Stocking and harvesting data

Stocking and harvesting data of three Indian major carps: robu Labeo rafiits, catla
Calla catla and mrigal Cirhinus mrigale and three exotic carps: silver carp
Hypophthalmichthys molitrix, grass carp Cienopharyngodon idefla and common carp
Cyprinus carple were collected from Baor Record Book prior to the start of the
research project for the analysis of stocking and harvesting data of the period of 15
months. Stocking data were recorded for the period from July™94 to Septemberds
and harvesting data for the period from October'®4 to December'®3. The stocking
data from July to September'¥s and the harvesting data during November and
December'd5 were collected during the present study. Data recorded for stocking
analysis were: total weight {kg). total number, no/kg. size range and weight range,
mean size and mean weight.

Lenght-waight data
A tolal 2196 fishes of different species were collected randomly from the catches

of fishermen, of which 248 were ruhu, 386 were catla, 243 were mrigal, 1013 were
silver carp, 56 were grass carp and 252 were common carp. The total length in
nearest cm and welghl in nearest gram of individual fish of each species were
measured by using a scale and spring balance (SALTER 235 85, UK} respectively.
Total length was measured from the tip of the snout to the end of caudal fin
squeezed together.

Cateh per unit effort data

The catch per unit effort (CPUE) data of six species were collected during fishing
time from Movember and December™s. The data recorded for the calculation of
CPUE were type of fishing gear, number of gear used during each fishing. number
and weight of total fish harvested in each fishing. number and weight of individual
fish gpecies harvested in each fishing, number of fishermen attended in each fishing,
time interval between shooting and hauling of each gear, number of shooting in each
fishing and number of hours of fishing. Gear inventery for kolchal (purse seing)
fishing was carried out by collecting information on no. of gear, manpower, length
and width of the gear, stretched mesh size of the gear, diameter of upper and lower
rope, number of float used, boat particulars (such as, size, number ete.} Kotheal jal {a
seine mel), the length of which varied from 64.4-331.2 m, width from 461655 m and
mesh size varied from 30-120 mamn, were used for fighing.
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Dk arralysts

The length and weight data were used to determine the length-weight
relationship, regression coefficient (slope), correlation coefficient (r} and intercept,
All data were converted to log, value to have straight line length-weight
relationghip. The length-weight relationship was determined by using formula given
by LeCren (1957).

The condition factor was calculated by the Fulton's condition factor formula -
(Balan 1967)

K = 100W /L'

Where, K = condition factor, W = observed body weight (g) of a fish, L = observed
total length (crm) of a fish, b = slope or regression coefficient.

The reélative condition factor was calculated by the following formula:

Kn=W/w
Where, Kn = relative condition factor, W = observed body weight {g) of a fish, W' =
calculated body weight (g) of a fish.

Length frequency distribution analysis were done according to size group for
Individual fish species for two manth period (November-December95). Percentage
frequencies of different species were also determinad at the same period.

Age groups were determined from length-frequency data and figure by the
estimation of connecting peaks from modal class (Goeden 1978). Different peaks
indicate different age groups on the basis of length and weight.

Efficiency of gear and fishermen were estimated from the catch data for twoe
months  (Movember-December'95).  Catch  per unit  effort  (kg/da/fm  and
kg/day /gear) and catch / 100 sgm/hr., catch/ha/kolchal fhr were estimated from
catch data. Percentage of total carp harvested were calculated for each month from
tatal catch data

The recovery percentages of different species and age groups were calculated by
uging number of fish stocked and number of fish harvested. Production (kg/ha) of
individual species for 12 months period (from Decemberd4 to BMovemnber'95) was
calewlated from the catch data. Recovery rate was estimated by the following
formula:

Recovery rate = Todal no, of fish stocked x 100

All caleulation and analysis were done in Compag Prolinea 4/25 microcomputer
using M5 Exeel 5.0 soltware. All graphs were drawn by suing Harvard Graphics 3.0,

Results

Water qualities {lemperature, Secchi depth, water depth, p", conductivity, TDS,
water colour) were within the productive range for baor. Temperature ranged from
29 to 17.8 °C, Secchi depth from 42.7 to 583 om, water depth from 260 to 284 cm, p"
from 6.9 1o 7.06, TDS from 124.8 to 143.1 mg/ 1, and conductivity ranged from 270 (o
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296.3 ps during September to December'5. The water colour was light green lo
Ereen,

Density {kg/sqm} of Hydrilfa, Urticidaria, Cemmfophylium, Valltsmara  during
September to MNovember'ds were 024067, 034-129, 0.16-143 and 0.67-1.00,
respectively {(Fig, 1). The density (kg/sqm) of submerged macrophytes were high in
MNovember (4,29 and low in Seplember (.75

Length-weight relationship of three Indian major carps {rohu, catla and mrigal)
and three exotic carp species (silver carp, grass carp and common carp) were
determined from length-weight data for November and December'd3 (Table 1)
Regression coefficient "b” of six carp species vgaried between 1.97 and 3.06. The
growth of robu and catla was found isometric, but was allometric in other four
specles in Novernber. In December, the values of “b" varied from 1.97 to 3.0. The
highest value was found in catla and lowest in grass carp. lsometric growth was
observed in catla and the growth of other five species was allometric (Table 1)

Churing these two maonths period the values of r, K, Kn of different fish were
found to range between 0.85-0.95 and 0.83-0.95, 1.20-16.67 and 47-5%.3, and 1-1.03
and 1-1.1 respectively (Tahle 1).

Age groups of different fish species were determined from the length frequency
distribution (Fig. 2ab). The estimated age group of catla were [ and 11, rohu were 1, T1
& [0, mrigal I, 1T & [0, silver carp [ & 11, grass carp [ & I, common carp | & 1T (Fig.
Zaby). The total catch (kg) and catch per unit effort (CPUE) (catch/day/fishermen and
cateh/day / gear, catch /100 sqm Shour and catch/ha/hour / kachal) were calculated.

Length frequency distribution shows that catla atlained 36 cm (707.8 g) and 625
cm (44333 g) during first and third vear respectively. Rohu attained 30 cm {308.5 g),
49 em (1373 g) and A3 ¢m (LBOO g) during first, second and third year respectively.
Mrigal attained 31 cm (416.15 g), 51 cm (1307.18 g and 63.5 cm {1925 g} during first,
second and third year respectively. Silver carp allained 36.67 cm (568.7 g) and 58.5
cm {26114 g) during first and second year respectively. Grass carp altained 47.5 ¢m
(12552 g) and &1 cm (3000 @) during first and second year respectively. But in case of
commaon carp the length and weight recorded were of 34.5 cm and 901,94 g, and 56 ¢m
and 2750 g during first and second yvear respectivaly (Fig. 3}, The highest production
was achieved for common carp (162.6 kg/ha) and lowest was for mrigal (71.7 kg/ha).
The highest individual weight was achieved by grass carp (149 kg) and lowest by
mreigal ((.53 kg). The total production for the 12 months period (December'94-
Movember'95) was 720 kg/ha. The recovery rate of these species were 33.04% for
cathy, 63.57% for mrigal, 16.81% for silver carp, 40.23% for grass carp and 60.34% for
COmMmOn carp (Fig. 3}, But robu gave an abnormal recovery rate due to unavaﬂal:-i]jt_'.-'
of proper stocking data. The average recovery rate for all species was 39 24%.

Recovery percentage of 0 age group of individual species were caleulated during
the fishing period of November and December'®5. Highest percentage were shown
by catla (5.3}, followed by commaon carp 4.7, silver carp 4.5, grass carp 3.4, mrigal 1.8
and rohu 0.24 respectively. Recovery percentage of mixed year class between I and 11
fish were also calculated. Mrigal showed the highest recovery percentage (49%].
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rr——] [ e
4 |

i, —

Fig. 2a. Length-fraquency distribution
of Indian major carps: (A) catla, (B) rohu,

Fig. 3, Mean welght, production and
recovery () of different carps in Nasti baor.

1) mrigal in the catch during Movember-Becember™d5.

.l

Fig. 2b. Length-frequency distribution

of exotic carps: (A} silver carp, (B) grass carp.

{C) comenon carp in the catch during MNovember-Tecemberds,
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Driscussion

In length-weight relationship analysis, the regression coefficient “b* of different
carp species in two months (November and December™35) were fourd to be different
lo some extent. These values stayed within the values of 2 to 4 reported for different
carp species in different baors previously studied (Oxbow lakes project 1T 1994). Igbal
{1995) reported “b* values between 2.55 and 3.35 of these six carp species in Masti
baor during February to April’®5. Generally length-weight relationship follows the
cube law relationship (Hardjanmula ¢ @il 1988), ie. the value of "b" Is equal o 3, i
means that the growth of that carp species is isometric and if it is not equal fo 3, the
growth is assumed o be allometric. Tt indicates the different growth status of
different species in different months. In this respect sometric growth was found in
catla im both the months. Tt may be attributed that in November and December the
baor productivity was high, Secchi depth was low and waler level was (deal for
growth of catla, lsometric growth was found also in robu in November, 1t is
noticeable that in November tsometric growth was found in bwo species and in
December isometric growth was found in only one species. The gradual fall of
temperature might have decreased the productivity of baor to some extenl. However,
growth of fish in baor depends on several factors like stocking ratio, stocking density,
ecological conditions of baor and on the qualitv of fingerlings siocked.

The Fulton's condition factor (K] in case of grass carp and commaon carp n
Movember and December was abnormal. However, In case of large length range,
Fulton, s condition factor can give misleading results [Bagenal 1978}, The relabive
condition Eactors (Kn) of all species in both #he months were more or less same
{1.00i]).

It is generally assumed that modal length represent the probable age group
(Goeden 1978, Balan 1967, Burhanuddin ¢ al. 1974). In this studies 3 empirical year
clags was found in rohu and mrigal, 2 in catla, grass carp and commaon carp. Rohu
increasad 19.0 cm in the IT age and 14 cm 1T age and mrigal increased 20 em in 1 age
and 11.5 cm in the I age which showed that growth of fish decreases with the
mcrease inage (Fig. Zab).

In case of catch per unit ol effort, §.575 kg fish were caught per ha per hour and
0.082 kg fish were per ha per hour per kochal during November which showed a
poar catch. This might be due to the increased water depth of baor, which affected
the gear efficiercy. The poor catch in per unil of effort mdicates that kochal is not the
only efficient gear for the majority of the species that are stocked. However, in view
of the equity and emplovment issues associated with the fishery, discontinuation of
the use of this gear is not suggested,

Recovery percentage of silver carp was comparatively less than those of other
species. It can be explained that the stocking was very high resulting high mortality
and also resulting an adverse effect on growth. High recovery percentage of mrigal
might be due to the combination of several factors such as ecological snitability for
the species, sultable stocking rate, relative hardness of the species ete,

120



Gl asseyseent . of Mash dear

There was a mass mortality of carps, specially silver carp, in the MNast baor
during the last half of October@5 which might have happened doe to (i) high density
of fingerling stocking, (i) water pallution due to dense jute rotteving, (i) wonding
of fingerling due to stress during stocking, {iv) depletion of ooygen and increase of
TDS and conductivity

Drensity (kg/sqm) of submersed macrophyte was high in November, possibly
due to decrease in number of grass carp by continuous fishing, Fishing started from
this month.

Conclusions i

Thiz study highlighted stocking and harvesting  status,  length-weight
relationship, catch assessment of six important carp species {rohu, catla, mrigal, grass
carp, commaon carp and silver carp) in this baor. The study alse highlighted the
estimation of masrophivtes-the major source of food for harvivorows fish species in
baors. The result of this type of study will be very much useful to get a sustainable
vield from the haor by utilizing the p-:l-l:enha] food resources,
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Predation by Channa striatus (Bloch) on Rana tigrina
(Daudin), Puntius gonionotus (Bleekeer) and Labeo rohita
(Hamilton) in the laboratory

M. Das®, N. Sultana, M.H. Alamgir, M.A. Hossain', and M.S. Islam’
Departivest of Agiandiaive, Songladerh Agricnfiunal Universily, Mysensingh 2202 Saugindeah
' Bangiailese Fisfhiries Ressech instirnte, Mummensooph

“Correspanding mufivr

Abstract

The growth performance of a predatory snakehead, o stratus was bested by
supplving tadpoles of Rema tigrine and fingerlings of Provtius gortonolus and Labeo
roditn as prev for a peried of 21 days in aquaria, Prey consumption by C. striatis was
sigmificantly different ([<0.05) lor different prey used {T - B Hgrine, T.- B gorionatus,
T- L rofeita). Tadpoles of R tigrene was prefered by the predator (C. striafies) over P
gomonotes and L rointa although tadpole s nutritionally infecioe ko each of P
gomienotus and L. rahite. Each predator preved on 50-330 mg per day per g of their
body weight, Fish preyed on tadpoles also showed the highest growth, Significant
difference in weight gain was found between T and T, and also between T, and T, but
no difference was found between T, and T, Food conversion ratio (FCR) was found
tr ke Lowvest in treatment T, followed by the treatdbents T, and T, respectively,

Key words : Predation, Climing atriatus, Rang figrime, Puntins gortiaiotis, Labeo roirite

Introduction

Every arganism including fish requires encrgy for maintenance and growth
which the fish must obtain from food. Predation is one of the important type of
feading 1o acquire energy for maintenance and growth of some fresh water fishes of
Bangladesh. Among those the important groups are cotfish and snake-heads.
Normally predatory fishes are recognized as a devastating species in freshwater
aquaculture becausa they consume eultured species and reduce production. In the
contrary, tha predatory species are known fo us as a delicious food item due to their
cowpact muscle and have got a high market value. Despite of their high market
preference and wide accaptability as food fish predatory fishes have been neglected
and dizcouraged in the aquaculture system of Bangladesh.

Predatory fish has both pesitive and negative effects on the community structure
of an ecosystem depending on their specific role in the ecosystem (Sih 1987, Ton and
Paszkowski 1985). The presence of predatory fish may be accepted for a limited
period Lo shape the population of the desired species when a water body becomes
over populated with small fishes. Fast growing undesirable fish can be controlled
with the help of predatory fishes, such as Notopterws chifala, N. nofophersis, Wallage
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attu, Chamnr marabius, C punctitus, C strintus, C ovientalis, © lercopunctatus.
Predatory fish maintain the balance of the number of fish in the natural habitat and in
controlled population of prolific breeder aquaculture system, thus improve the habitat
of cultured fish species and often increase the production of fish.

A snake-head (T shrinfus) is a member of the fresh water fish family Channidae.
They have a cylindrical body and large scales on the top of the cranium in a pattern
similar to that of the head of a snake. They have a suprabranchial organ in the gill
cavity for air breathing and can survive nearly anoxic water. Snakeheads are good
fumpers. They ¢ar jump out of water and stay on land in a modst environment for an
extended length of time. Snakeheads can be used in pelyculture ponds for trash fish
removal or for the control of juverile fish resulting from excessive reproduction
(Chen 1990). There have also been attemipts to monoculbure snakehead (Chen 1990).
Selectivity is common in predation either in terms of size of prey or in lerms of prey
Species. Author's argument in favour of specific selective predation of C. striatus do
not exclude the possibility that predatory species can be cultured with the prey
species. It is important to know the selectivity of prey by a predator fram the purely
academic and management point of view, Information regirding the prey selectivity
of . strintus is almost absent. Although much works have been done on the feeding
of predatory fishes, eg, William 1969, Savino and Stein 1982, Tonn and Paszkowsk]
1986, Hoyle and Keast 1987, Tonn «f al, 19859, Hambright 1991 and Paszkowski and
Tonn 1994 The literature does not reveal any work that has been done on the
predation of C. striatus. The present work was thus designed to ascertain the
preference of prey species by C. strintus by supplying different body shaped prey cg.
spindle shaped, R tigrina, laterally flattened, P. goniootus, streamlined, L. rafita,

Materials and methods

Experimental species and acclimalization

The disease free predator fish shol, Chama striatus were collected from a fish
retailer which were caught by using a cast net from a beel near Kawatkhali. The prey
species, the lingerlings of rui, Thai sharpunti and tadpoles of tiger frog were collected
weekly form the Bangladesh Fisheries Research Institute, Mymensingh, caught with
thet help of seine net {Ber jal),

Acclimatization of predator

The collected predaters were placed immediately into three acclimatization
aquarium {60 em x 35 cm x 30 cm) in the laboratory. The aerators (Davio B400) were
fitted to supply air in the tank. Predators were treated with sali dip (1%) and
malachite green (1 ppm) as a prophylactic treatment, The predators were kept into
the aquaria for 15 days, first day without any feed, prey (about 1% of body weight of
predator) offered into each of the aguarium on the second day and then increased the
number of prey up to the satiation of predators on the following days.
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Acclimatization of prey

Cm the other hand, immediately after collection, three prey species (K. tigrima, P
gomionotis and L rofifa) were transferred into the laboratory and placed inte aquaria
respectively, Then the fishes had a dip bkath into a dilute salt solution (1%%) as a
prophylactic treatment. Water in those aquaria was acrated by using aerator (Davio
5400) continnously to maintain dissolved oxygen level at high. Species were kept into
the tank without supplying any food for first two day. After that supplementary diet
containing fish meal, rice bran and wheat flour (40%+10%+30%) was supplied into
the aguaria at the rate of maintenance ration (1% body weight}.

Experimental design
For the present study, nine aguaria were selected. Nine predators (O striatis)

from the acclimation aquaria were transferred into nine agquaria. The predators were
then classified into three random groups. The members of three groups were
numbered as ', P, and P, for treatment-1 (feeding with tadpoles), P, I}, and P, for
treatment-2 {feeding with Thai sharpunti) and P, P, and P, for treatment-3 (feeding
with L. roltita).

Predator P, (21.4 cm, 66.79 g), P, (24.3 cm, 90.3 g} and P, (26,5 cm, 135.0 g} preyed
on tadpole, P, {24.6 cm, 26.7 gh, P, (268 cm, 1557 gh, and P, (2%.2 cm, 1516 g) preyed
en .o goionedis and P (237 em 1140 gh P, 22.0 ¢m, 720 g) and P, {22.7 cm, 1140 g)
preved on L. roltite.

During 21 days experiment, the tap water was aerated continucusly to maintain
dissolved oxygen concentration at saturation. The temperature of the water was
always in between 28° and 30°C. Predatory behaviour was observed every & hours
regularly during the study period. The date, time and method of prey-capture were
observed and recorded.

Twenty mui (3.2-4.3 cmy 0.2 -1.0 gm) bwenty Thai shorpef (2.8-4.7 om; 0.2-1.3 gm)
fingerling, and twenty tadpoles of K. figrims (2.5-5.5 cm; 0.5-1.1 gm) were offcred to
each predator for 24 hours time during first week and then it was increased o 30
during the 3rd week of the experiment. The prey were released into aguarium at 800
hr for every day and at the same time on the following day remaining prey (if any}
were caught by hand scoop net. Then fresh preys were offered to each predator.

Data collection and analysis

Total length {cm), body weight {(g) as well as jaw length {cm) and mouth gap {cm)
were measured and recorded at the start of the experiment. Similarly, the average
length (cm) and weight (g) of prey were recorded. Prey capture techniques of
predator were observed and handling time was recorded. At the end of the
experiment increment in total length {cm) and body weight (g) as well as jaw length
{cm) and mouth gape (cm) were measured and recorded. Data on prey eaten by
predators were recorded qualitatively and quantitatively. The data on the amount of
prey consumed by predator was analysed (ANOVA) aller Zar (1984). Proximate
analysis of prey were done according to AQAC (1930} and the FCR (Food Conversion
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Ratio) was calculabed by usmg the following formuls.

Armount of dey Food (g}
FCR =
Live weight gain (g
Results and discussion

Acclimatization took two weeks, Whereas Basak (1997} and Ahmed (1957}
reported an acclimation period of one week, This basic difference may be due to the
inherent differences of the stock wsed,

The proximate composition of three prey species is presented in Table 1, where it
was found that moisture content of B, figrinn, P, goevonotes and Lorohols was B5.72,
B0.45 and 83.00% respectively, Whereas the protein content of three species used as
prey was 33.71%, 653%% and 74.18% for B, hgrind, P. getfonofus and L. orolite
respectively when calculated on dry matter basis, Although tadpole contained low
percentage of protein but contain comparatively much higher content of lipid then
the other two types of prey used viz. fingerlings of P, gontonotus and L. rohite.

The prey taken weekly by different predators indicate that the fadpoles of R
tigrima was preferred by the C striatus as prey over P, gonfonotus and L refute, Each
predator preved on 50330 mg per day per g of their body weight (Table 2).
Significant variation {P<0.05} in total prey consumption (on dry matter basis} was
observed in the experiment. Significantly different effect (P = <005} of prey on the
body weight gain of predator was also found in the experiment. Significant variation
n weight gain was found between treatmenteT, and T, and also T, and T, but no
significant difference was found in between T, and T,. Tetal number and bicmass of
different prey captured and corsumed by predatory fishes differed significantly also,

Table 1. Proximate composition of tadpoles of Kona Hgrima and fingerlings of
Punfms pomornrtus and Labea ralitn used as prey in the experiment

Su.m]:LH Protein Lip:il:l Axh
B tigeian i | G229 28,35
P, gomionotus St e R

_ {12.78) i1.09) (420
L rohita 7418 521 0,62
{12.55) (0B8] (2.48)

Frgpes aontfuee ety it S eromnee conpesation s ove e o e,

Time taken to manipulate and swallow prey from capture to cessation of
pharyngeal movement was counted as handling time. The average handling time was
3 = 3 sec for tadpoles of K. tigring and 48 = 5 and 48 = 4 sec for P. goniomotus and L
rofitfa respectively, Tadpoles were sluggish in movement and were less responsive to
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avoid the attack of the predator. Whereas P. gonimeetus and L. rofeffa exhibit swifl
movement to avoid the attack of the predator, although the initial response be.
staying at the far from the predator was similar for all three species used in the
experiment. This susceptibility reelects in the total intake of prey by the predator.
Hoyle and Keast (1987) stated the similar handling time {around 50 5) for large
mouth bass, Microplerus salmides,

The FCR value is lowesl for L roliéfa and the highest for R. tigring and FCR for F.
gonicnotus was in the intermediate (Table 3).

Conclusions
Protein content indicates that the rui fingerling was better food for C. strigtus. But
the total tadpoles taken was much higher then the other prey and also the growth of
redator was highest when tadpoles were used as prey. Here it can be concluded that
. strintus preferred K. dgring as prey becausa of easiness to catch and engulf the
tadpoles. Susceptibility of tad ‘a5 prey might be on account of their (tadpaole)
sluggish movement and also on account of their round shaped body. Thus from the
result it can be said that not only the nutritive value of prey but also the suitability of
prey in terms of body shape and also the anti-predatory behaviour determine the
selechivity of prey in the process of energy acquistion through predation,
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Food preference and intake pattern of Penaens monodon
(Fab.) in semi-intensive culture system

Rajeeb K. Mohanty
¥warer Tachmalogy Certed for Enafern Hoaghor (JICAR)
Hipfwnpsmorr F51008, Orissa, fadia

Abstract

P. mencdon paveniles ]_'l:'(lfvnf natural food thar arbficial feed in their inilial alage of
rearing, Fiowevor, the percentage preference towards artificial feed increases as the
days of culture/ average body weight increases. Consurnption of artificial feed was
high during evening meal (17000) and low during night meal (22000 The index of
intestine fullness was high (8.420.7) during initial slage of rearing, compared to that
of final stage of rearing (4.9404), probably due to low nutritional valse of intake
material and low water depth at inital stage, At all slage of rearing omnivoroes
feeding habit was established and no evidence of diet perindicity in feeding activity
wis sheorved,

Key words : Peraens monaden, Gut analysis, Semi-intensive

Introduction

Black tiger shrimp, Pensens monadon is a m:-crumal continuos infermittent feeder
and its appetite vary with the environmental conditions, physiological conditions
and gut evacuation rates [Mohanty 1996) and food and feeding habit of shrimp
varies significantly at various stages of growth in natural environment (Tham Ah
Kow 1967, Tiews ef al. 1972, Mohanty 1975). However, not much work has been
carried out in this aspect, especially, in semi-intensive culture system, where aquatic
environment is artificially controlled and high-energy supplemental feed is used as a
major input. Therefore, in view of feeding management, it is importance to know the
food preference and intake pattern of shrimp,

Material and methods

The present study was carried out at “Shrimp Culture Pilot Project”, Chandipur
coast, Orizsa, India, during 199697 culiure season. A total of four crop was used for
the experiment, Three pands of 7500m’ each (P, P, and P,) and three ponds of 6000m’
each (P, P, and P} were stocked with Praaens monadon post larvae (PL, stage). A
stocking density {PLs/m’) of 35, 25, 15, 30, 20 and 10 for pond no. P, P, P, P, P, and
P, respectively was maintained through out the experimental period. Artificial high
energy supplemental feed (NOVO feed, C.P. Group, Thailand} was used for the
semi-intensive culture system, while periodic water exchange (2-30%), liming,
fertitization and pond seration using paddle wheel aerator was a regular practice.
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Feeding management using check trays and standardized feeding programme were
carried out as per suggested guide lines of Anon (1990} and Akiyama and Chwang
(1995), and vsing following formula ;

(a} Todal feed (Kg/day) = Average body weight (g} x % feed x nos. of survived
shrimp in pond

(b} Feed to be given per lift net or check tray = Feed / meal (Ke) x LN% x 1650

pond area
Where, LN = lift net; 1650 = one check tray is used for every 16530 m’ pond area.

(e} Feed increment per day = Average daily growth (g) x (Biomass / Average body
weight) x % feed

(d} Weekly feed conversion ratio (FCR) =
lativ i

week

uilative |

Bipmass (Kg) at present - Biomass (Kg) of previous week

Monthly gut content of shrimps were analyzed meonthly following “Paint
Velumetric™ method (Sorojind 1954). A total of 652 shrimps (1.140.42 to 25841 28g)
were sacrificed for quantitative assessment of different food components during the
experimental period. The degree of satiation (Fi= index of fullness) were estimated
using the following formula ;

Fi = w x 100,/W; where, w = weight of gut content, W = weight of shrimp.
&

Results and diseussion
On the basis of undigested food particles in the gut, the food of Pemacus monoedon

at different growth stage was compaosed of ten items and their preference for various
fond ilems at different stage of growth were recorded (Table 1). The total animal
maltes, total plant matter, total debris/mud and total pellet feed (artificial feed) in
the gut of P monedon showed variation from juvenile stage to sub-adult stage. Plant
malter and debris/mud decreased sharply while, arfificial feed/animal matter
increased considerably as the days of culture (DOC) increased, thereby, a clear
change in feeding habit was established. It was clear from the gut content analysis
{Table 1), that shrimp juveniles prefer natural food than artificial feed in the initial
stage of rearing {first month}. Sheimp juveniles did not fake any food durin
moulting period. However, the percentage preference towards artificial |
increases as DOC/ABW increases. Among the different food items, the lcast
preferred ilems was diatoms at all stage of rearing, The present study also reveals
that diet composition is related to the availability of food items and there is no
Esrlir:ular selectivity towards any food items, which established omnivorouws feeding

bit {Mehanty 1975}, Than Ah Kow (1967) reported that, all species of penaeids are
herbivorous in their younger stages but are definitely camivorous in their latter
stages. However, the present study disagrees to this finding, as omnivorous feeding
habir was established at the initial stage.

13



e ™ iU 'y Tii TE KT 4 ] T PR
n u # (51 £ £ LT N uE lini WO
T ur o aEL ] W Ll (4= 1 'l .....{__....I.__:.r
T THl 1 il ik X e b L33 T sl aEg
T el Tir IF it T s ir L T T D R
T uw Ik S X ® L T Te Tk S
i b L it Eq it B I'N Nil Bl St i A R O
rwi % it Tl X 'L X 3 1 Vhsi i,
B T rE W ¥ [ it i ] Vit Al
i 7] o ir v T T ] Vi T Pl Famagid S
i por
[ [ 5 ] al 13 (] £l W R N G
L ] ] [ t ] i i [ I () oy
i 5 + i " a 11 [ LT
Tl TRENIE | R 10T | menwhes [T Ln] iy LI I isliryl (TR =5 [ivss k1 | RLEETET
= = i = I 7] T, 3 5] PN (RN i
__tee [TLEY, e Liriey La-manf LB i jiklly Laip a3
Ak oo L tha Ty AL
T THL Al [ {13 tit 3 B X i Te—_—)
N N K X i W Y X &l 0] muumy)
WiE v [T T [ i W Bl 31 T, AT
'RTs TH [T ol wae 5T ] WL ViE Ul g e
[ TH war = TiF TH i ] vaL T mATy A e AR
ITTE L et It ¥ v % [ [ | R
Wil Iu BT T e WOf v 1D L |t A
il Wit [ Fil ¥ wil [ [ BT e
T " 7% = % ot (T Vi 6] Tinp ek
Sof 1] F3 i ERS (g ] L5 I'fa BiL 1 Py LTS QL)
ERI e
it i a T o ] 1] [T ] LRI T | 8
] : ] 3 + i 7] ] il I FA 1 I 1 ol
: . ; i | " I [3 PRI S [ iy
TPFIRALiol | (FEIRRETD | TR UFHE o R | v FRL T L LL TETTE] TR An T [T 18]
o i T3 [ ix [ I H H T e Ny ST
Wty T R gy [Tt Wy Lk [ PR e
Bt pen; g b mag

saffeps ypaoull pamprp Sunmp vapouo <4 jo {sisdpae jnd) s poog jo asuasagaed o aleaay o apge),



., Mchanty

Marked change in food preference of P. monodon was recorded during last phase
of culture, When preference for pellet feed, molluscan tissue and crustacean had
mncreased significantly (=50%), preference for copepods, worm, eladocerans and
diatom was down by more than 530% (Table 2}, showed a clear change in infake
pattern as the DOC/ABW increases, which agrees to the findings of Tiews et al,
(1972}, The diurnal feeding habit may change in relation to the age of shrimp
(Reymond and Lagardere 1988), whereas no such changes was observed during the
experimental period, probably due to the reason that in semi-intensive farming
system, aquatic environment is artificially controlled. Mc Tigue and Feller {1980) alse
find no evidence of diel periodicity in feeding activity of juvenile shrimp.

Table 2. Percentage change in average percentage preference of food iterns (average of four
corpshof Peaens monedan in semi-intensive culture system during 1996 & 1997

Bond o Initinl percentage Flma] prencindige Fercentage change

prefererce of preferenice of in fardd preference
foed ftem (DOC - 1-30) oo bemn (DOC : 90-1209

Pelletizad feed SL.16 a4.7 B3.14

Copepods b7.17 1405 7o

Waorm AT A0 6. 29

Mollusan =sue 11 .17 1403

Cladocerans 3E4 B.55 141

Bttoam algie 555 AT 2538

Sand particle 164 87 2h.32

Flud Fdeboris 2945 239 15.5¢

Thatarn 137 i il 1004

Crustacea 612 3552 4771

DO : D of cultuse

Tkl nrmber of shirimp sacrifiond = 652
Tdal mamber of full! stomach = 330
Toskal Hiiribetr o b [ filled slommch = 150
Tosw! nwmber of prapiy alongsch = 53

Meal-wise as well as month-wise artificial (pellet) feed consumption rate in
percentage of total feed consumed per crop was evaluated on the basis of check tray
assessment and dally feed consumption. Meal-wise average feed consumption rate
wias 25.9%, 24.7%, 28.0% and 214% for 1%, 2%, 3" and 4" meal respectively, whila
month-wise average feed consumption rate was 3.5%, 11.7%, 34.2% and 50.6% for 1%,
2%, 3" and 4" month respectively (Fig. 1). It is also revealed that consumption of
artificial feed wias high during evening hours (3" meal} and poor during night meal
{last meal) probably due to low dissolved oxygen, pH and temperature in the night
Hmes. However, feed intake pattern of P. monodan is also affected by several other
factors such as feed attractant quality, feeding practice, moulting stage, water quality,
bottom condition and availability of natural food (Mohanty 1996). Food intake and
consumption rate is related to the rate of gastric clearance and volume of stomach
which is directly related to ingestion, digestion and food progression, which in turn
related to water temperature and pH. When gut fullness decreases, appetite increases
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and probability of eating rises (Mohanty 1996). The index of intestine fullness in the
initial stage of rearing was high up to (3.420.7), compared to that of final stage of
rearing up to (4.9:0.4), probably due to low nuoiritional value of intake material
(sand, mud/debris) and low water depth (S0-110cm) at the initial stage. During
initial stage of rearing when low waler depth was maintained, the sediment strip
became a suitable substrate for benthic and detrital food particle which are less
nutritive and count a major share in the gut content.
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Optimization of stocking density for environmental-
friendly improved extensive shrimp farming system in
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Abstract

An experirvental culture practice of P moradod on exbension approach was
conducted in bwo brackishwater sarthen ponds of Demonstratson Farm and Training
Censer (DFTC), Kaliganj, Satkhire. The experiment was aimed 10 provide farmers
with appropriate wchnnlng_}- that can immediately improve pond yigld with keeping
the environment in friendly condition. For optimization of stocking density of a eost
affective ervironmental friendly improved extensive shrimp farming, the ponds were
sincked with n:_l-a.':l.:l river past larvae of P. monadon at the stocking rates of 2 pls/m’
and 2.5 pls/m’ without supplementary feeding. To control experimental ervor
another five farmer's gher were used as replicates of each demo-pond. Considering
the farmers buying ability, Cest of inputs and dther faciliies kept minimal. The
impact of stocking density was evaluated on the basis of growth, survival rate,
production and economic return.  Better production (average 19901 kg/ha) with
same survival cate {39.353%) were found with a stocking density of 2.5 plb.-"]TI without
causing any deterioration in the culiure environment,

Key words : P. nonedon, Shrimp Farming, Stecking density

Introduction

Shrimp farming are still major growth industries in many parts of Asia, Africa
and Latin America (Rackowe ¢t al. 19583} and represenis an extremely valuable
element in the economy of many developing countries as a major source of foreign
exchange, In Bangladesh about 80% of total exportable shrimp produces from the
districts of Satkhira, Khulna & Bagerhat (BBS 1996). Considering the encrmous
patentiality for export promation from this sector, the government of Bangladesh
merged the business into industrial sector. [t is worthwhile {10 mention that average
production of shrimp in this region is about 150 kg/ha/year through traditional and
extensive method of cultivation with little exception. But there is still enough scope
to increase the present production level through environmental friendly improved
extensive shrimp farming. Therefore, Considering the prevailing fact, an experiment
was undertaken to develop an optimum stocking rate with environmentally friendly
improved extensive shrimp farming (in South-west part of Bangladesh) technigues.
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Materials and methods

Experimental gite

Two ponds each of 1.25 ha was selected for this experiment in the demonstration
shrimp farm and training center complex of the DOF at Kaligon, Satkhira. Ten focal
farmer's gher more or less similar nature also selected for farmers contact as well ag
replicates of demo-pond.

Experimental procedure

The experiment was conducted during the month of April 1o August'#. There
were bwo treatments with six replicates each. In T, pond was stocked with a rate of
2pls/m’ and for T, it was 2.5pls/m’ Five farmer’s gher were used as replicates for
each treatment. No feed were supplemented during the culture operation.

Poud preparation
The ponds bottom were dried and tilt by tractor. Soil pH were tested and lime

were added depending on the soil pH. Flushing gates were fenced using bamboo slits
and nylon mesh screen. Water was introduced gradually at a minimum depth to
facilitate the soil and lime Inferaction. Cowdung at the rate of 500kg/ha, mustard oil
cake 100 kg,/'ha and phosphate + urea 35 kg/ha (P:U = 3:1) were applied followed by
addition of water up to a depth of 30-40 cm and wait for natural feed development,

Stocking
Twar pands were stocked with locally available seed at the density of 2 pl/m’ and
25 pls/m’ respectively.

Water exchange aud fertilization

In all the ponds water exchanged fortnightly during new moon and full moan.
Inorganic fertilizer (urea and phosphate) were applied during the experimental
period, depending on the availability of natural feed. To avold sudden changes of
temperature, salinity, pH, dissolved oxygen etc. due to heat and rainfall, effort were
made to maintain an ideal water depth ﬂfi.ﬂm n grow-out ponds and in the ghers.

i,

Diata collection

Water quality parameters were measured every day using appropriate methods,
Sampling for growth study were done fortnightly basis.

Harvesting and data analysis

After attaining marketable size shrimp were harvested by total weight were
recorded. Comparison of treatment mean were carried out using one-way analysis of
variance followed by testing pair-wise difference using Duncan's Multiple Range Tes!
{Gomez and Gomez 1984) to determine differences in means (P=il05),

Economic evaluation

An economic analysis was performed Production cost and gross benefit were
eslimated on the basis of whole sale market price of shrimp and inputs during the
experimental period.
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Results

The post larvae stocked at two different stocking densities in demo-pond were
acclimated mostly within 2 hours but depending upon the salinity variation the Hme
varied accordingly in farmers gher. The fortnightly growth performance by length
and weight of two stocking densities of T, and T, are presented in Tables 1 and 2
respectively. During the experimental period growth trend of shrimp under hoth the
treatments in the demo-pond were similar. But sluggish growth were noted during
the whole experimental period. The final growth of T, and T, in demo- were
recorded 25, 1? and 42.79g, respectively. The weight gain, survival rate and
production performance are shown in table 3 and 4 respectively. The mean value of
survival rate, production, weight gain and cullure period of demo-pond and local
farmer's gher in T, and T, are presented in Table 3. The culture period of T, required
143 days whereas in T; took 149 days. The production of T, was {199.01 kg /ha) higher
than T, {231.24 kg/ha). The mean weight gain and survival rate of both (reatmment
weere found almost similar.

Table 1. Fortnightly growth performance of P sonodon of T, during the experimental period

ﬁlthi.g.hr
Pang [/ Cher 1 1 ] d 5 B 7 H i 161
D proessd 11 43 81 161 173 &S 194 & 15 252
Farmare ghar
Ceher 1 | e 4.2 74 a5 124 155 167 s 226 124
izher 2 1.3 4.5 75 @4 128 174 20 e 1 253 65
Gher 3 13 4.3 B2 155 a4 5.3 295 3Eh s 420
Gher 4 12 4.7 &1 122 14.1 16.3 174 194 ns 113
Gher 5 14 43 R 12.5 175 115 5.1 25 x5 A0
wilght L33 434 784 1200 1ETE 194 2208 3BAE  FROR  MED
Table 2. Fortnightly groe th performance of F. maiodon of T,
Firtnight
Paorud SGher 1 i | 4 b [ 7 8 k. 1
[ézne o] 1.2 41 B3 183 M1 2640 /W7 IFI W3 428
Eapmers gher
Ghae 1 1.3 4. B2 12.1 14.3 I6.2 175 194 216 a4
Lilser 2 1.2 iy 75 11.3 14.3 irs 182 18.13 w3 a
Gher3 1.3 43 5.1 11.5 18l 5 e | g5 313 32.0
Gher 2 Lk 23 8.3 12.4 TeE 21 6.5 mnE E52 A5.18
Gher & g 4.3 B.0 123 13.8 16.5 17.2 19.3 5.1 2.0
Wlpan weight 1.2 Bl B0 15 150 184 1.3 pretl 2.3 e
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Table 3. Growth, survival rate and production performance of shrimp in two treatmuents

Treatmenis Weight gain Survival rate FProduction Culture period
8] (%] (kg /ha) {days)
T, .89 4067 pic] Bel') 143
T; 98K 33 20001 149
H5E* 311 2.95 2h45 211

SE*= Stirubird error of treatmmt s, colvidated fram rosidvial mean squire o the asslyais of cariance.

Water quality parameters like salinity, water depth, temperature, pH. oxvgen
and fransparency were monitored fortnightly from each experimental pond. The
recorded values of each parameters throughout the experimental period are
presentes] in Table 4

Table 4. Physioo-chemical parameters of the water of the cultunsd ponds during the experimental period

Treatments

Ponel  Gher
Ty D ponad |

farmers gher
Gher na. 1

Labr s, 2

Gaher pe 3

Ceher mn, 4

Chor o, 5

1. [Deme pond)

Parampbers
Salinay  Depshoaf Temgpemture pH h Transpazency
\pPpL] woader (o)
('c fem)
Walur Air
1 1 3 4 5 & i

1.7 714 2534 233 hB-9.2 18- 284}
|

175 o408 .33 2532 8541 4.2 e
.l

174 507 1532 %33 E4-8.9 1= 3345
7a

16 (L% L 2632 15.32 829,32 35 -4
&7

187 L EIH 2H-32 2535 B.34.4 1% 43
4

Ir3 L e B 26-32 i Be v 8,159 3.6= Fb-44
74

18-k 1710 =3 ma2 850% §.7- 2E-26
B.1
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Cher n 1 175 03418 2533 533 Ba02 4.2 35-z
&l

Cher e 2 &5 0408 26-M 25-33 3:1540 4.6~ 3345
&4

Cher pe. 3 154 307 25-23 26-31 8142 4.4- 3343
a1

Caher ne 4 17-5 4-1.9 20-33 2533 8093 4.1- M-t
8.3

Gher no 5 196 5-LE 26-33 25-3% §14a4 1.5 3533
B35

The comparative gross margin analysis of shrimp production between two
stocking densities are presented in Table 5. The production cost of T, was
comparatively lower (2744200 Tk ha} than T, (3044200 Tk /ha). The major cost ibem
during the experiment were seed and land. The seed cost in T, covered 43.73% of the
total cost which was comparatively lower than T, (49.27%). The gross margin of T,
and T, were 4136020 Tk/ha and 3684580 Tk/ha. The bensfit cost ratio of T, and T,
were 157 and 287, respectively,

Table 5. Gross margin analysis of shrimp production of two stocking densaties at Kaligon

| terrms: T; & T,

Mo, of ghers & &
Average gher size (ha) 275 235
Post larvae stocked ‘ha 000 25000
Production (kg ha) 23124 9.0
Gross Benefit (Tkal GRA0E. B7287.60
Shrimp 474710 B3722.80
Others weed fish 405500 A565.00
Input cost (T hal Taka o Taka B

Land o000 F £k TE00,00 .64
Seed (Fis) 12000000 43.73 1500000 49,27
Fliughing 25000 0.9] 250H 082
Lime 1235 [X] 4.5 1235.00 4406
Gake repair ANDU0 203 B0 245
Er'u:lrg.hnin: G070 3.3 SOF00 248
Fertilizet (urea and

TS5}

Organie ranse 25000 0.8 5000 082

(oo dung)

Labour cosl A000. 00 14.58 A0 13.14
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Ulthers SO0 182 S0 1.6
Froduction cost (Thk.) 1744200 S0442.00
Caross Tlumin [Tkihal 41350020 SREAS R0
{iross rna:rEi.n as % of 15072 18474
'Pmdu.;l."hn cosk
Bereiit oot rztio 257 287
[hscussion

Data revealed that higher production (289,01 kg/ha) was obtained from the pond
stocked with 2.5 F-Lli,-’rﬂ.l without significant variation in average survival rate, weight
gain and production between two stocking densities whereas the variation were
found significant for demo-pond. Similar observation also reported by Tiro of al
{1986) whereas the production rate obtained was 317 kg/ha/crop. The higher
production with low stocking rate, support the findings of Kungvankij et al, {1986),
The production obtained through improved traditional shrimp farming, as reported
by the authors are almost similar to the present findings and which is more than bwo
times than the traditional shrimp production rate (80-130 kg/ha /erop). For both the
teeatments a direct relationship between stocking density and mortality rate were
observed thal confirmied [he fndings of Chien and Fay (1990}, Lower average
production obtained from the ponds of T, is in disagreement with the findings of
Chien and Ray (1990} which might be due to low water depth in that ponds resulting
an eutrophication thus pave the way of huge algal bloom. And an the ather hand hsh
excretions and other organic metabolites in bottom sediment can also resulted in the
degradation of the water qualities and retarded the normal shrimp growth (Shilo and
Rirmon 1982),

The wide range of fluctuation of temperature from 25-34°C and transparency
level from 25-d4em were affected the growth of P. monedon mostly in farmer's gher
The resull showed that the growth rale of the shrimp was very low or sfunied after
%) days of culture perind. This might because of the sudden decline in salinity level
up o 4 ppt.

The study demonstrates that in improved extensive method growth of P
oroddn does not effect even in comparcatively slight high stocking density if the
management system (8 efficient. The growth performance of shrimp in this
experiment was 4067 in 143 days is comparable to that obtained from the grow-ont
pond which was 33-36g in 130 days (Kunguwan & al. 19907,

The present study revealed that environmentally friendly management practice
may affect profitability of the farms. In south-west part of Bangladesh the most
impartant consequendces observed for deferioraled environment are presence of
opportunistic pathogens in the pond water those become active in a favorable
environmental condition because of poor management during culture operation and
introduction of other harmful pathogens due to intensification of colture. Low
pricluction in traditional system also involves low survival of seed because of
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unavailability of food materials and improper acclimatization during release to
culture pond and entrance of predators with unscreened tidal water those fed in the
gher, To keep at friendly environment for shrimp culture, maintenanoe of proper
culture Hme is of paramount importance, because culture period of shrimp has
speciliic. nature thal supports optimum production, which is a function of the
prevailing physico-chemical and biological factors, Timely culture and interaction of
water quality parameters that attributed to positive impact and efficient management
of farming aspects were found to play a vital role in keeping the culture environment
suitable. The study also indicate that greatest economic impact would be achieved by
improving revenue-determining factors (shrimp density, growth mte, survival and
market value) rather than intensification.

Conelusions

Considering the technical, economical and enwironmental aspects, the improved
extension method may be considered for viable for increasing the present average
production rate of Bangladesh by more than 100 percent. Study also suggest that
higher rate of production through improved method of sheimp farming with low
stocking rate can be achieved by efficient management of the farm.
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Effect of submerged aquatic vegetation on growth and
survival of Penaeus monedon (Fab.)

M.5. Ali, AF.M. Shofiguzzoha® and 5.U, Ahmed
Brnpladvak Fisturies Ressarch [mstitute, Bacashowber Statfor, Kluder $180, Bengladessh
"Correspandrng eutker

Absiract

An experiment was conducted in brackishwater ponds with transplanted aquatic
weed (Nujas sp.} to study the effect of subrmerged aguatic vegetalion on culture of
Fenaeics monadon. Out of six ponds thres were without any aquathc vegetation (T}
while in other three ponds weeds wene planted covering +0% of the pond battom (T L
Hatchery produced post larva of P, wromedon (0006 g1 were stocked in all ponds at a
density of 40,000,/ ha. Shrimps were fed twice daily with commercial and formulated
feed prepared from locally available ingredients. After 105 days of rearing shrimp of
highest average weight (53.18;5) was obiained from T, with a survival eate of 25.590%
and the botal Frudud'inn was obbatned at 654.54kg 'ha. The avenage WE'IE;I"IE. survival
and iotal production of shemp n T were 350 g 2870% and 40563 kg/ha,
respectively,

Key words ¢ P mamodin, Aquatic weed

Introduction

The shrimp usually graze on soft parts of plants associated with small organ:sms
such as copepods, ostracods, insects larvae, nematods and snails (Thomas 1572) and
more particularly on the decaying remains of the plants on the pond bottom,
however, excessive growth ruins the aguatie enwironment. In Asian countries, the
aquatic plants Najas graming and Ruppia merttims normally cccur abundantly in lower
salinities at 10 to 0 ppt {Krishna 1988), There is still a contradictory opinicn amaong
ghrimp farmers in Bangladesh about the role of aguatic weeds in shrimp production.
Shrimps gererally favor clean soft bottom due o its burrowing habits but the
presence of excessive agquatic weeds at the bottom might have a negative impact on
the growth and production of shrimp, Studies on such aspect is still lacking in this
country. Considering the lack of information, in the same ling, the present study was
undertaken lo observe the effect of growth of the submerged aguatic rocted
vegetation Nirjas sp. on survival and growth of Pemwens monedort.

Materials and methods

Six ponds, each of 0.25 ha area were selected for two trealments with three
replications in the Brackishwater Station, Bangladesh Fisheries Research Institute,
Khulna. After completion of pond preparation, the ponds were first flashed with 20-
3em tidal waler to reduced the seil acidity. Then agricultural lime was applied at a
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rate of 100 kg ha followed by the application of cow dung {300 kg/ha) and mustard
ail cake (100 kg /ha). Inorganic fertilizers like Triple super phosphate (T5P) and Urea
were also applied at a rate of 35 kg/ha in 31 propartion. Tidal waler was then added
to obtain required water level at the ponds (40-60cm) and waited for natural feed
development, Out of six ponds, three were without any aquatic vegetation (T,) and
other three were with wild aquatic weed- Najas sp. covering about 40% of the pond
bottom area (T} After 7 days of fertilization the ponds were stocked with hatchery
bred post larvae of Penaius monodon (0006 g each) with a density of 40,000/ha (Table
1). After stocking, shrimps were fed with commercially supplemented Starter-1 feed
(audi-Bangla shrimp feed) for 30 days, twice a day at 7: 00 and 18: 00 hours at a rate
of 100" body weight during first week of stocking, then reduced to 60% and 40% for
the 2% and 3" week, respectively. In addition, boiled trash fish fesh was
supplemented at the rate of 20% of body weight for 1* and 2™ week and then 10% for
the next 15 days. During rest of the period, feeding was done by formulated feed
prepared from local ingredients (30-32% protein content) in the second month at 5%
of body weight and 3% in the rest of the days, till harvest, Water exchange of the
ponds (preferably 30%) was done fortnightly during new and full moomms. To
maintain water productivity, ponds were treated with Usea and TSP (3 : 1] al a rate
of M kg/ha after every exchange of water. Water quality parameters such as
dissalved oxygen, pH, salinily, temperature and transparency were monitored
fortnightly. Growth performance of shrimp were recorded by weekly sampling.
Alter 105 days of rearing shrimps were harvested in mid July.
F

Results and discussion

Detail of the records of stocking and harvesting are shown in the Table 1. The
data revealed that, survivals of shrimp were 2590% and 2876% in T, and T,
respectively, Badapanda of l. (1985) obtained 30-35% of survival of Pemaens monodon
in pond culture. A general survival rate of penaeid shrimp at 36% was mentioned by
Lee and Wickins {1992) which is not in agreement with the present finding, the rates
obtained in both the treatments were low, However, Irrespective of survival rate, a
great deal of variation in total shrimp production between the treatments were
obtained, where production rate of T, and T, were recorded as 654,54 and 205,63
kg/ha, respectively, for 105 days of culhure.,

Table 1. Delails of stocking and harvesting of P, mosodand culture experiment

Tredtments  Pond ares Socking  Culfure Initial Fmal  Supvvl Producticn

{ha) dersliy period  weight  weight ] [kp ha)
inos /ha) (dayel (=} gl
nis 1,000 10 I3, 00K .18 590 (54,54
Ty .25 1,000 105 1,04 35.24 2878 40363

—
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Fortnightly average valyes of physico-chemical parameters of pond waler are
presented i Table 2, During the experimental period, least variation i water
temperature was recorded from both the treatments: For T, temperature was ranging
between 29.68'C (1" April) and 32.38°C (30" April), while for T, these values were
29.33°C (1" April) and 32.78°C (15" May) respectively.

Tahle 1. Physico-chemical parameters of cultured ponds

Adr bemp. T, 300 3NS5 3@ RIS LTS 3ALEs. 3133 3lah

{'C) T, 300 350 3IF R OMNTS 335 33 535

Water temp; T, 2068 3100 FX3E M5 L1000 3033 30050 3090

“'Cy T, 2033 3150 3200 2278 W73 3068 3048 3120
Salinity T, 1700 2100 2250 2075 050 1635 1333 1020
ipot) T, 1700 077 2150 00 050 1600 1333 900
pH T, B2 B2% 408 TS} B8 753 B4D  BAD
T, B2 BS B4 A60  B7E 988 G0 405

rs

Transpavency T, MAg 35 N0 2650 30T 3L XSO0 ZEOD

jem} I 26487 4325 48325 A5 3625 H00 4307 4526

Dissolved T, 7T 743 A.14 £.3) 48 535 553 53

Craygen (ppm) T, 598 6.2 5.43 458 545 490 481 4.9

Mo sudden change in salinity levels of pond water was noticed during the
experimental period and the saJm-tv prevailed mostly within 9 1o 22 ppt. Highest
salinity (22.5 ppt) was recorded in between Mav-April for the pond water of both the
treatmants with gradual decrease in salinity level in all the ponds due to the addition
of occasional rain water, in the subsequent days.

Watar pH was recorded during the period, however, the range was obtained
between 7.5 to B4 in T, and between 82 1o 94 in T, the mean values during
experiment were 88 in T, and 806 in T, with a daviation between 7.5 to 9.05 which
shows a slight higher n treatment T, with an increasing trends form mid to end of

the experiment.
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The average transparency for T, and T, were found at 3145 and 41.00cm,
respectively. From the values it is apparent 'lhal.'.. transparency during experimental
period was higher in T, than T, which was presumably due to the presence of Najies
sp. thal covered 40% of the 'P'I:I'I.'H:I. area. In case of dissolved oxygen content the
average value for T, and T, were found at 6.16 and 5.45 mg/1, respectively.

Growth performance was recorded fortnightly and shown as cumulative average
values in Table 3, Growth was observed less in T, than T, from the mid of April up to
the period of harvest and gained approximately 50% less body weight thén breatmend
T, Comparative growth attatnment due to difference in treatment showed a distinet
variation between the treatments,

Table 3. hvcm&‘e cumulative Emwl:h nf P moncdon

sampling Treatment T Treatoment T,

Persd Lemgth (emy) Weight (gl Length {em} Weight (gh
April 17 14FH).0A 00060006 1 ASE0OE (1. DD OO
April 15 23011 QU0 02 210H000 Q105201
Apaal 207 &, 050,28 4. 2340,95 4. 766024 217615
May 15* T4 198013 L 12, 18153 15004114
May 30* 25 27.52+1.35 13.212028 1859341 43
June 15 1B3840.50 39.20£2.17 14.0820. 3 25,1541 85
June 307 T a9H1.35 51.50£1.83 15. 74047 32002210
July 15* 20774128 63, 18259 17.142125 352641 1

R — ]

In aguatic environmen! plants together with the prawn and other aquatic
organisms reapire and consume oxvgen in absence of sunlight, thereby lowering the
dissolved owygen content in the pond (Chen and Ramos 1989), on the other hand,
growth of vegetation within pond reduced the efficiency of pond productivity (Lee

and Wickins 1992), Generally, a clear and soft bottom is preferred by shrimp which
support (o produce a good crop both in terms of yield and quality {Shigeno 1969,
Chen and Ramos 1989, Lee and Wickins 1992}, In the present study, a clear difference
in production between the treatments and the effect of physico-chemical paramelers
of pond water on production was observed. Some effects of aquatic weed
contrelling waler color {Chen 1978) was alio observed, Moreover there were other
problems as noled and these were interference in management of aquatic animals
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and polluting the pond bottoms due to accumulation of dead weeds, which greatly
play a vital role in production function,

Survival data revealed that aquatic vegetation had reduced the rate of mortality
in T, than in T,. The rate of production in T, was 405.63 kg/ha with an average
individual weight and survival at 35.26 g and 28.70%, respectively (Table 1). The
higher average production (65454 kg/ha) obtained from T, with an individual
average weight at 53.18 g showed a better culture performance in T, than T.. This
findings proved that efficiency of pond productivity was reduced due o the
presence of aquatic vegetation in T, which was in general agreement with the finding
of Lee and Wicking (1992). Day-night maximum biological oxygen demand in the
ponds of T, produced stressed conditions due to the presence of aquatic weeds
causing hindrance in growth performance of the shrimp and showed a significant
reduction in growth (P < 0.001) and total production of shrimp in treatment T,
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Effects of supplementary feeds on growth and survival of
freshwater giant prawn (Macrobrachinm resenbergii deMan)

S0, Ahmed®, 5 Rahman and M. Rahman
Barigladesh Fisheries Resenrck frstitute. Riverine Statiorn,Chundprir 3603, Bragladeh
Prasent pddress & corrponding author: Brachsimoeter Station, 8ERT Khuilma 9280, Bregpladach

Abstract

Highest growth of praswn was-obtained with Feed B (743kg/ha} with highost survival
rate (60885 followed by Peed A where production and survival rate was 659 kg/ha
and 5350, respectively, Feed A contained 30% dry ground cow viscera, 40% oil
cake, 2% rice-bran and 10% wheat bran, Feed conversion ratios were found to be
Tk tor Feed A and 6440 for Feed B which indicated that Feed B was more
efficiently utilized by the prawn than Feed A Statistieal analysis revealed that the
differences in production of prawns among e treatments were highly significant
[P=c Q.OTY,

Key words : Macrobrachaom reserbergid, Feed, Survival

Introduction

Macrolrachium rosenbergii, locally known as,”Golda chingri” has great potential
tor culture in freshwater ponds, but in practice, culture of this species in the country
i= still in the primitive stage and the production rate is also very low. Simultaneously
the matural stock of prawn is declined day by day due various environmental and
man-made factors. Absence of improved culture and management practices are also
responsible for such adverse situation. As Hithe work have been done on mono-
culture of “gold” in Bangladesh so more investigations are needed to develop the
culture techniques of the species to increase the production. Considering the above
facts the study was undertaken fo find out the effects of different feeding treatments
on the growth, survival and production of M. rosenbergii pond cullure system,

Materials and methods

Mine earthen ponds each of 0.16 ha were selected Tor this study and marked as P-
1, P2, P-3. All the ponds were dried-up 10 eradicale insecls, poisonous gases and
undesirable fishes. Lime (CaCO3) was applied at the rate of 200kg/ha and then
fertilized with both organic and inorganic fertilizers, Each pond was divided nto
three equal compartments (area of each compartment was 0053 ha) by bamboo
fencing, Physico-chemical factors of pond water wviz. water depth, temperature,
transparency and pH were determined at fortmightly intervals, and free
carbondioxide, dissolved oxygen and water hardness were recorded at bimonthty
intervals,
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Juveniles of M. rosenbergic which are available from local rivers (Dakatia and
Meghna) were collected and then kept for nine days in cement cisterns, filled with
pord water for acclimatization. They were finally stocked on August'95 at the rate of
15000 juveniles “ha (800 juveniles in each compartment) in all the ponds. Initial mean
weight of the juveniles were 4.83g in I'-1, 4.20g in -2 and 4.8y in P-3. All the ponds
were fertilized monthly with cow dung at the rate of 750 kg/ha (40 kg in each
compartment), and vrea at the rate of 40 kg/ha (2.1 kg in each compartment}, After
bwo months, compast fertilizer of cow dung, water hyacinth and lime at the ratic of
10: 2051 were used instead of cow-dung.

Ponds of P-1 were considered as confrofled {without any supplementary feed).
Feed was supplied at the rate of 5% of the body wmght of prawn every day in the
evening in the ponds of P<2 and P-3. Feed-A was ‘used in P-2 and Feed-B in P-3.

Sampling of prawn was conducted once in a month the final barvest was done
after 180 days of culture on February*96 by dewatering the ponds.

Resulls and discussion

Physico-chemical parameters

Initially same water depth was tricd to maintain in all the ponds. However, the
depth increased gradually and reached its peak during the month of October
{261.34cm to 300.17cm) and then gradually fall down up to the minimum level
{131.67cm to 167.67cm) in the month of January (Table 1}, Hanson and Goodwin
{1977) observed that the water depth ranging from 91 cm to 1X2cm is known to be
beneficial for growth and survival of prawns. Transparency and pH generaliy
increased with the increase of water level with an exception of minimum pH
recorded in November, Minimum water temperabure (22.37" to 22.94") was recorded
in all the ponds during [anuary and the maximum was recorded during August in
the ponds of P-1 and P2, and in October in P-3. The water transparency become
higher in P-1 ponds probably due to low plankton growth and suspended particles in

the pond water.

Table 1. Physico-chemical parameters of the ponds under different treatments

Monib Water TEr.nF!. Trans- ]:!H e 'E'I:l._ Huifdness
5 dﬂfll;h jom) ﬁ:] pETanCY I:I.'I:'I.B'_.'In I:mH.u"i] -!rnH.-'H
lerm)
Aug IThS-1958  3397.35.00 3LI0-3500 BI85 - - -
Sep_ 244 T 2TRE ANESIIMD MA0-de RAH-B.38  3A7-442 356542 A4.46-92.58
Ot 2033002 -3 BOS9.0TF TaTTer - - -
Mo, 31453503 A0ARAEY MAN-LIT  BBBONT 556478 305521 6L.71-BA23
Dree 1Bs 72088 3322706 531943 BR4AI0 - - -
Jan, 13179877 M TrRIIGY  19R4.3154 72423 L5437 452593 G4.08-R7E8
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Minimum vahies of dissolved oxygen (347 to 442mg/1) tn all the ponds were
found in September, wheteas maximum values for P-2 and P-3 ponds were recordec
in Movember and for P-1 ponds in January, Water hardness showed maximum
values (64.46 to 92.58 mg,/ 1) in Seplember for P-1 and P-2 ponds and in January for
P-3 ponds. Maximum free CCh wias recorded {4.32mg/1 and 5.93mg/1) for P-2 and P-
3 ponds in January and for P-1 ponds in November and the minimum (3.05mg/ 1 and
3 34mg/1) for P-2 and P-3 pond during November and for P-1 ponde in September
(Table 1). According to Hanson and Goodwin (1977), this species can tolesate a wide
and Auctualing rang of temperature and dissalved oxygen. Swingle (1971} described
pH values ranging from 7,21 to 8.84 as the desired level for pond fish culture.

Swrvtval and mortality rate of ju-reniles

A total of 8,427 galda juveniles were collected of which 821% and &.15% died
during the period of transportation and acclimatization, respectively. The rate of
survival was 87.17%.

The causes of the mortality of juveniles might be due to shortage of oxygen,
physical injury caused by friction with raugh surface of the combainer during
lransportation period, higher water temperature in the cistern and secondary
infection as a result of physical injury of the juveniles during the period of
acclimatization.

Production and growih

The highest average weight (36, 16g) merepnent were found in I'-3 ponds and
loweest value in P-1 ponds (22.38g). Similar results were found in their daily average
individual growth increment (Table 2). The daily increment of weight ranging from
{12g o 0:20g, although these were close to observation of Arieli &t 2l (1981) and Ling
{1967a) but seems secured quite low when compared with that of Arieli and
Rappaport {1982) who recorded 0.29g/ day individual increment over a growing
period of 120 days.

Table 2. Growth and production of M. roserbergir in mondcul lure experiment

Fonds  Finalwt.  Individn  Tolal %  GSuevival  FCR Totalwhk  Productio

(gl al {neremen (%) 14 n (kg ha)
ineTemen t g harvest
1 /day [k
|
P-1 o 012 45350 53.50 = 11.70 441
P2 3700 013 78109 5854 ) 1764 e
P-3 40,25 0.20 a92.64 6l &R 6.7 1959 T43

Churing the grow oul period, the survival rates of prawn in P-2 and P-3 ponds
were almost similar (33.5% and A08%) and lowest in P-1 ponds {53.5%), but as a
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whale it reflected high mortality rate ranging from 39.12 to 456.50%, High mortality
rate and consequent low production may be due to cannibalism, predation by birds
and amimals and pouching . Takala (1974} observed 18% survival rate over a culiure
period of 300 days with the stocking density of 18 individuals of M .rosenbergii per
square meter. Maximum increase in welght (40.25g) was also recorded for P-3 ponds
followed by P-2 (37g} and P-1 ponds {27.73g) where the rate of increment is in
agreement with the findings of Khan et al. {1980],

Prawns of P-3 ponds showed higher feed conversion ratio (551} with the
supplementary feed "B" than those of the prawns of P-2 pands where the average
feed conversion ratio was 7.6:1 with the supplementary feed "A”. The results indicate
that, the feecl "B" is mare acceptable for consumption and growth of these prawns,

In the ponds of P-3, highest rate of production (743kg/ha) was recorded,
followed by a gradual decrease in P-2 (659kg/ha ) and P-1 ponds (441kg/ha} which
might accur due to the differences in feeding treatments of the ponds. Results also
indicate that the feed type "B" enhanced the production in comparison to feed type
A" and conirolled treatment.

From Table 3 it is apparent that among the total catch 27,10% 30.70% and 63.16%
of prawn harvested from the ponds of P-3, P-2 and P-1, respectively. Brody elal.
{1980) stated that the size of prawn above 30g in weight is regarded as marketable
size in many parts of the world. The results show that highest average weight gain
was in the ponds of P-3 with the supplementary feed type “B". In all the ponds, a
smaller ne. of prawns were found within the range of 8.0 1o 123.0g, most of then were
infected by parasitic isopodes. However, the growth in weight per month in all the
ponds inereased almost in a similar fashion during the fist two months of (his
experiment (4.73g to 5.55g ) and reached its peak ranging from 27,39 to 38.58g in the
month of November. Monthly increment in growth of weight was also highest
(8.78g to 7.65g) in November. The increment in growth during the month of
Leecember and January were Jowest ranging from 0.36g to 1.5g, which might due lo
the unavailability of moulted prawn at sampling, low water temperature, variation in
the physico chemical condition of water, use of insufficient feed and other
environmental factars. Menon of al. (1972) and lslam of al. (1984) also observed
similar trends of growth variation in M, reserrbergi. During the harvesting period
{February) growth of prawns in all the ponds decreased because of the inclusion of
all sizes of specimen together which was mostly due to the varation in individual
growth rate Ling 1967h).

However, from the above results, it is clear that in prawn monoculture system,
sub optimal environmental conditions and management procedures are the main
limiting factors. Although the feed type B gave the best result but the maximum vield
was only 743kg 'ha / yr. Whereas in Hawii 1360kg of prawns/ acre/year are produced
by adopting the intensive culture system. However the production level of 743kg
/ha/yr in this experiment is quile satisfactory compared to our national production
level of 75-100kg Mha /yr.
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Production of Thai sharpunti (Puntins gonionotus Bleeker)
in polyculture with carps using low-cost feed

AHM. Kohingor®, MLS. Islam, N, Bagum and M.G. Hussain
Bemplndesk Fisheriss Recaro Insiilicle, Freshmater Sizhion, Mymeasingh I207, Sengldiak
Corrrspanding dn i

Abstract

The effectiveness of duckweed and rice bran as a bow cost supplementary feed was
sompared through a six months production trial of rajpunti (Barbodes gomionotus) with
carps. Six garthen ponds of 350 m’ each were used for the trial. Three ponds received
duckwesd, while the other three received rice bran as supplementary feed. Fish
bilomass after six months of rearing increased to an avernge of 2056 kg/ha in ponds
which received duck weed and 2055 kg /ha In rice bran treated pemds. The net profit
with duckwoesd and rice bran  worked out to Tk 69,752 and Tk. 73,480 kg/ha,
respectively. This study revealed that duckweed is a low cost supplerentary feed,
particulardy for farmers with limited income.

Key words : P, gonionctus, Stlver carp, Common carp, Polycultare, Duck weed

£
Introduction

Rajpunti, Purtins genwmatus, was introduced into Bangladesh from Thailand in
1977, The species has high potentiality for culture in seasonal ponds, ditches and
road-side canals where the major carps do not perform well. It is & herbivore,
feeding mainly on aquatic plants, grasses and algae (Phaokorm 1970 and
Snsuwantach 1981). Hussain ¢f al. (1989%) studied the production potential of this
species In earthen ponds, while Kohinoor #f al. (1993]) reported on optimizing ks
production by using a misxture of rice bran {60%) and mustard oil cake (40Fa) @8
supplementary feed. The species is suitable for low nput culture system in small
seasanal ponds and ditches because of its quick growth, This investigation was
undertaken to evaluate the efficacy of duck-weeds (Lemma spp) as & low cosi
supplementary feed.

Materials and methods

The experiment was carried out from October'93 through March™94 in six ponds
of 360 m each, with an average water depth of 90 cm. Fingerlings of rajpunti
{Bvhodes gawionotus), silver carp (Hypophtfulseichthys molitrix) and mirror carp
(Cyprinus carpie var specular’s) were uniformiy stocked in ponds at a stocking density
of 20,000, 1,000 and 1,000 /ha, respectively. Duckweed was given as supplementary
feed in three pands (T-1) while rice bran was usad in the secomd treatment (T-[11, In
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beth the treatments, fertilization was done with cow dung at fortnightly intervals at a
rale of 1,000 kg/ha.

The pordls were prepared by draining and application of lime to the pond
bottom al the rate of 230 kg/ha, Three days after the application of lime, ponds were
filled with ground water and fertilized with cattle manure at the rate of 750 kg/ha.
Five days after the application of cattle manure, inorganic fertilizers- urea and TSP
were applied 8 and 17 kg/ha, respectively. Five days after the application of
fertilizers, fish were stocked in all the ponds. Feeding began immediately after
stocking. Rice bran and duckweed were fed at 4-6 and 8-10 % of body welght of fish
biomass, respectively. Ten percent of the stock was sampled formightly, to estimate
the growth and standing crop, based on which freding was adjusted.

The important physicochemical parameters of water vz, temperature (°C),
secchi disc transparency {(em), pH and dissolved oxygen (mg/L) were analyzed every
seven days, following standard methods (APHA 195%). The samples of water were
collected between 0900 to 1000 AM. Plankton samples were collected fortnightly
from each of the experimental ponds. Ten liters of water, collected from different
locations and depths of each pond, were passed through a plankton net of 25pm
mesh size. Filtered samples were transferred into a measuring cylinder and carefully
made up to a standard volume of 50 ml. Plankton samples were then preserved in 5%
formalin in small plastle vials for subsequent studies, One ml sub-sample was
examined under a binocular microscope using a Sedgewick-rafter cell (5-R cell).
Plankton cells in 10 randomly chosen squares were counted and  used  for
quantitative estimation using the following formula (Stirling 1985}

Axlidx T
A et
VxFxL

Where, N= No. of plankton cells, A = Total no. of plankton counted, C = Volume of
final concentrate of the sample in ml. V = Yolume of a field in cubic mm, F = Number
of fields counted and L = Volume of original water in litre

After six months of rearing, the fish were harvested by dewatering the ponds.
During harvest, they were counted and individually welghed to assess survival,
growth and production. Stabistical analysis of all the data was performed using the
Student’s t-test (Zaman1982). One way analysis of variance (ANOVA) was applied
whenever necessary, following Sokal and Eoblf (1997)

Results and discussion

The physico-chemical properties of water in the experimental ponds were: water
temperatire 17-32°C, Secchi disc transparency 16-50 em, pH 7.1-B9 and dissolved
oxygen 10-74 mg/L (Table 1). ANOVA of the mean values of each water quality
parameter did not show any significant difference between the two treabments.
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Table 1. Physico-chemical characbecistics of pond water duriing the stiady period

“Pammeter Oetober . Mowvemnh December  Jamairy Fatruary Blarch
ur

Waker beonperabure] O 0 P o e BT IT-23 15-23 155270 LG-25H0)
Sevchi dise iransparency B0 b s e 18-50 Lo-24 23 1830
foen]
Cissolved oxvgen 2559 Lv-5.0 =06l 1003 1i-%b 24-74
(gL}
pti 73154 TARG T84 T.1-8.0 T.5-8.7 TAR-H.71

The temperature recorded in this experiment was found to be comparatively ow
far the optimum growth of carp as the experiment was comducted during the winter
months. Dewan et al.(1991) reported a temperature range from 3.2 to 34.0°C (June-
August) while Wahab et al. (1996) recorded a temperature range 28.5 to 31.3°C
{August-Movember) in their experiment with carps, pH is one of the most important
factors in pond fish cullure system. Swingle (1967} considered a pH of 6.5 to 0.0 as
gatisfactory for fish culture. Ali et al. (1982) observed a pH range of 7.5 to 8.5 ina
freshwater pond at the BAL campus. In this experiment, pH ranged from 7.1 to 5.9
which indicates that the ponds were conducive for fish culture, Transparency of
ponds was high in January and low in December, The higher values of
transperancy were probably due to decreased concentration of plankton. Mollah and
Haque {1978) recorded a transparency of 91.5- 127cm  in ponds of Bangladesh
Agricultural university Campus. Bovd (1982) suggesled a transparency between 15 to
45 cm to be good for figh culture. Kohinoor f el {1998) recorded higher values in
August-September due to higher rainfall. The level of dissolved oxygen (DO} was
within the acceptable range in all the experimental ponds. Generally oxygen content
was higher in winter and lower in summer, probably because of the inverse
relationship between dissolved oxygen content and temperature. Boyd (1982) stated
that dissolved ocygen content af 5 to 7 ppm ig good for pond fish culture,

The group-wise mean abundance of plankton observed in two  treatments is
shown  in  Table 2. Fhytoplanktonic population  mainly comprised of
Bacillariophyvceae, Chlorophyeeae, Cyvanophyceae and Euglenophyeeae, In T-1, the
mean value of phytoplankton was 2446579 cells/ L, while in T-II, the abundance
waz marginally higher al 262%=7.64 cells/L. Chlorophyceae was  the dominant
phytoplankionic group In lerms of number in both treatments throughout the
experiment. Euglenophyceas abundance was the lowest in the two treatments. There
wag no significanl variation between treatments with regard to phytoplankton

population,
Table 2, han [ﬂ:r:nphhmmrrl:usn:sdﬂ'ﬂm'lm:b:l fthe bvornnirnends

Trestment 2] Tl “Significance level
Fhytoplankion
*  Bacillaricophyomee 4. 71=L02 4206274 WS
#  Chlorophyceae 10114461 119153 e
- f}'pru_?r*}{lﬁﬂ F.l-b'ti'a\-lz l'n-.!'ilt'."."?ﬁ Hs
#  Euglerophyceac A1 .Ml 50 WG
Tatal M 5T 25, 202754 M5
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*  Cnmtaea

#  Folsfem gz m Lif=z1.48 L%
Tokal 5512147 F.00=1.99 ]

®  NS= Mot Bignificent ot 5%, Ll

The  zooplankion population was represented by only two groups oz,
Crustacea and Rotifera. The mean values of zooplankton in T-1 and 11 were 5.51+1.67
and 505191 unit/L, respectively and the difference was not significant (F>0.05).
Rotifera was the dominant group in lerms of abundance in both the treatments.

Phytoplankion population showed an fnverse relationship with zooplankton
poepulation. Similar results were also recorded by Islam and Saha (1975), Wahab and
Ahmed {1991} estimated mean phytoplankton population of 17.72 x 10' /L, 9.36x
10°/L and 13.87 x 10" /L from three sels of ponds, respectively. In another study,
Wahab e al, {1994] recorded phytoplankton numbers ranging from 2.0 x 10° to 8x 10°
<ell/L and zooplankton between 2.0x 10'/L to 2x 10" unit/L in three ponds. Hagque et
al.(1998) observed phytoplankton and zooplankton abundance of 3.78+0.15 to
30642129 cells/L and 491208 to £.1620.8, respectively in their studv. Compared to
these chservations, the plankion abundance was lower in the present study and this
might be due o the lower quantity (about 50%} of fertilizers used.

The month-wise growth performance of rajpunti, silver carp and mirror carp Is
shown in Figure 1. Throughout the study period, fish fed with rice bran showed
higher growth than those receiving duck weed.

Fig-1. Monthly grroweth (g) of fishes under twao treatments.

Details of stocking density, initial weight (g), harvesting weight, specific growth
rate (SGR), survival rate and total production are shown in Table 3. Rajpunti reached
an average final weight 89.0x12.25 and 98.0£14.63 in T-[ and 11, respectively. There
was no significant difference (P=0.05) bebween the two treatments.
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Table 3. Stocking denaity, gross production, specific growth rate (SGR), survival and
FCR of rajpuntt and other carps using duckweed and rice bran

Treal- Spervlis Soochdng Aw bl A Final o SGE Production Gl hal Surikval T AFCHE
B density Weigh Weigh  fWl  Species . Total Specieswise Toul
ik /bal Wi
TI Rojpanll 2000 800:340 M0:1235 10 15TRES BE53 a1
(Duck- wesd) Avercarp 1000 A585:280  WHAIERET 211 30436 2IB00S  HLAS
wirrar e TR IMade) 1M L6593 T
T Wﬂ,ﬁqw. FTIT LI T TV P O B A W el 1 mn K3
[REcabman) Sibwercarp HO0D  EZLe2 15 502055 213 4555 L5enaT sl
Wizrar LD EFI:O65  4Des30ZS 23T 306D Blda
{Hil'l
"SJS-H@&'.J'*}.:LH\'. Ll

On harvest silver carp weighed 384.00+18.67 in T-[ and 503.00420.95g in T-1L.
The specific growth rate was higher in T-I1 (Z.34%), Significant difference (P<0.05] in
fts harvesting weight between the two treatments was observed. Mirror carp grew to
an average weight of 22%.00+24.69 and 406.00+30.25% in T-T and 10, respectively. The
specific growlh rate was also higher in T-I1 (2.27%]. The harvesting weight of mirror
carp also showed significant difference (P=05)-

The mean survival rate of the differenl species in the two freatments varied
between 82-B6% in the present study which was higher than the survival rate
reported by Wahab e al. {1991) for Indian major carps in pelyculture, where
supplementary feed was given, Lakshmanan ef*al{1971) observed a carp survival
rate of 80% in polyculture, where ponds were fertilized with both organic and
inorganic fertilizers and fishes were fed with a mixture of rice bran and mustard ol
cake, In another study, Kohinoor «f al.{1993) obtained a survival rate of 86 to 94% in
the manoculture of Thai sharpunti, Wahab f al (1995) found thal the survival of fish
including sharpunti was higher than 80% in polyculture of native carps. Haque ¢ al
{1998) recorded &8.89 to 93.93% survival of robu, catla and mirror carp in their
experiment.

The gross production from ponds provided with duckweed (T-I) was 1,913 to
2,125 kig/ ha, with an average of 2,056 kg/ha /6 months. In the case of ponds fed with
rice bran (T-I1), gross production ranged from 2,407 to 2,655 kg/ha with an average
af 2,565 kg/hast months. Gross production from rice bran fed ponds was
slgnificantly higher {P=0.05} than thase provided with duckweed.

The ¢ost of production and retum from culture of rajpunti with silver carp and
mirror carp are presented in Table 4, While estimating the cost of production,
variable costs of only lime, feed, fertilizer and fingerlings were laken inko
consideration, Cost of production amounted to Tk.16,397.60 /ha and Tk, 32.263.79/ha
in T-Tand T-11, respectively, it being higher in T-II due to the higher cost of rice bran.
The gross revenue in T-1 amounted to Tk 86,150.40 /ha, leaving a net benefit of Tk.
£9,752.80, while gross revenue from T-I[ amounted to Tk, 1,05744.60, with a net
benefit of Tk 73,480.81 fha, showing a higher profit per hectare from ponds fed with
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rice bran. Economic analysis indicates that an additional cost of Tk.15856.19 is
required for getting the additional net benefit of Tk. 3,728.01 using rice bran which
works out to a return of 23.8% on investment, but would be difficult for a small
farmer,

Table 4. Coat and benefits per hectare from cultune of sajpuntl with carps using
duckweed (T-I) and rice bran (T-[I) as supplementary feed

T-1 T-I
Inpiks Quankity {kg) Cost (Tk.) Cruantity {lcg) Cost (T}
A Tt
= L 150 Ta0On L TG
= Cattle manisne 11,030 LD 11,11 H AL
« Fingerlings 22000 now, 7l 22,KKI o, Flom
«  Pdee bean % . 13,342.52 AT
- Duckwesd 20,738 AT ED . .
1659760 2260
K Bomofits
- Rajpunifi (T 4500/ kg) 1,.575.84 ) 1.0 &9 134605
- Silver carp (Th.3000, kgl 314,26 GAXED 42755 1242650
- Mirror carp tTk.lﬂ.lH}Ikgl 1R5.43 5807 55 BT ] 1157108
i benefit B& 13040 105744 60
ek bepsefit (B-A] G TN ThAS0EY

Baily and Bhuiyan (1982) obtained high production of fish using supplementary
feed along with inorganic and organic fertillzation. Davis ¢f sl {1983) harvested
vields of carps ranging from 1890 o 3,820 kg/ha/yr., while Ameen e ol (1953)
obtained 3,100 kg/ha/yr from carps ponds. Hussain ef al. (198%) reported a rajpunti
production of 1,952 kg/ha/53 months in momoculture with rice bran feeding.
Kohingor ef al. (1993) obtained an yield of 2,384 kg/ha/6 months when rajpunti was
fed on rice bran and mustard oil cake and the ponds were also fertilized with organic
and inorganic fertilizers. In trials with farmers’ participation, Gupta (1991) repaorted
an yield of 1.6 tons,'ha /6 months when rajpunti was fed on rice bran.

The present study indicates that the use of duckweed in lieu of rice bran as a
supplementary feed can give economically satisfactory resulis, though the net benefit
and production per hectare are lower with duckweed, However, it appears to be a
viable alternative to rice bran as a supplementary feed for polyculture of rajpunti
and carps particularly for farmers who do not have easy access to rice bran.
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Abstract

A study on the effects of artificial feeds on the growth and produection of fshes in
pelyculture in 6 ponds alomg with seme Hmnological conditions was conducted.
Species of Indlan and Chinese major carps {Labeo rofeita, Catla catla, Cirrinug mrigala,
Hypophthalaticthys molitein) and catfishes (Clarias hefrachus, Cleries gariepinus) were
stocked in 6 ponds, Stocking rate in bath cases were 32044 fingerlings par hectare.
Katioy of species of Rut ¢ Catla : Mrigal : Silver carp - African Magur : Local Magur =
25% 1 25% ¢ 5% - 28% ¢ 14% : 6% Fertilization and artificial feeds were given in 3
ponds {treatment 1) and oaly fertilization was done in other 3 ponds (treatment 1),
Average yield ha/ye was 7903 miton in case of fertilization and artificial feeding
application and 3.3 m.ton in case of only fertilization application.

Urea, TSP and cowdung were applied im’l:nighﬂ].- at the rates of 400 kg Sha vy, B0
I.:E_.I'h.a_.-'}lr amd 4000 kg Sha Sy Tespectively. Whisat Bran, raee bran and mustard oil
cake were given dally as an artificial feed in trestment [ Whereas treatmenit IT was
conducted without any artificial feed. Ratio of artificial feed was wheat bran @ rice
bran ; oil cake =2:2: 1 {by wt). Absence of artificial feed in 3 ponds under treatment
Ml sericusly affected the growth and production of fish.

Key words : Artificial feeds, Fertilization, Water quality, Polyculture

Introduction

Fertilization & one of the most important techniques to increase the fish
production. Through fertilization natural food of fish ie. plankton is increased. On
the otherhand artificial feed application is the another most important lechnique to
increase the fish production. Plankton constitubes the foundation of foad chain in
aguatic ecosystern. Inorganic fertilizers increase mainly the phytoplanktonic
population of pond water. Organic fertilizers increase mainly zooplankion. The
greater is the plankion biomass, the larger is the standing crop,

The composition of supplementary diets should be simpler and less expensive. In
arder to be economically beneficial the afficiency of supplementary diets must be as
high as possible. This depends to a large extent on the level of feeding and the
composition of the diet (Hepher and Pruginin 1981).

In view of the above facls the author felt necessary to study the effects of
fertilization and feeds on compogite fich culture and fish production along with
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limnological conditions in & experimental ponds with the following objectives: (i) To
study the effects of artificlal feeds on the growth and production of fishes in
polvculture systemn, (i) To study the limnological conditions of the experimental
ponds under twio treatments.

Materials and methods

The study was conducted for a period of 35 months from August to
Movember$2 in six ponds at the campus of Bangladesh Agricultural University,
Mymensingh. All the ponds were rectangular in size having an area of (004 hectare.
All the ponds were situated side by side in the same area.

Stwdy of inmologicel conditions

Water quality parameters were determined following standard methods (AFHA
1971} and data of rainfall and sunshine were collected from Bangladesh Apgricultural
University Weather Yard. Plankton was studied according to Rahman {1992], Prescott
(19625, Meedham and Nesdham {1962) and Pennak (1953},

Supplementary feeds
Three ingredients such as wheat bran, rice bran and mustard oil cake were

applied as supplementary fish feed once daily in the moming between D800 and 0900
h. The required amount of feed was mived with a little amount of water to make if
into a thick "dough’ rolled into balls. The balls were then thrown into the ponds.

Feed was supplied everyday at the rate |:|f 5% of the total fish biomass. Fish
sampling was carried out at an interval of 15 da.'l.s- in order to calculate the increase iy
total wt. and to adjust the amount of feed

Expertmental destign

The experiment was done according to the following experimental design.
Teeatments Drescription of the treatmant Pands
Treatment 1 | Aritificial feeding (wheat bran: rice bran: mustard oil cake = T.L&3

221 by wi) and fertilization {cowdung, $000 kg/ha /v
| urea, 400 ki ‘hadve; and TSP, 2000 kg /hafvr,

Treatment Chnly fertilization (cowdung, 4000 kg /ha fvr; wrea, 400 kg 'ha 4.5 &4

Il TSP, 2000 kg ha/ye,
{eontrol)
Results and discussinn

The eesults of the experiment regarding the physico-chemical and biological
parameters such as waler temperabure, air femperalure, lransparency, rainfall,
sunshing, dissolved oxygen, free Cl, pH, total alkalinity, FOy-P, MOs-N, plankton,
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and productions of [ishes have been presented in Tables 1 and 2 and have been
discussed below.

Table 1. Fortnightly imnological conditions of the ponds under bwo treatments

Factors Treaimend I Trealmeni 1|
(4 8.0} i ad.}
Air fempersture () 0 i 29,4950
Waber lemperature {90 A3 £ 253 50k = T4
Trareparency {cm) 2453 & 6,43 13N . R4
Ramfall {mmj &6 = (150 (L84 + (150
Sunshine perod [hes) A e213 674 £ d. 13
Diissalved Chy {mg/ L) A4 £ 1.58 4104 136
F!Wrﬂlimg."] I H13 =054 588 +10.55
FH HA5 ={.23 671 £L18
Tivtal alkalinity (g L) 15988 = 50.80 GTEE + 13.0H
PLhg-F imyg/' L) {148 = {168 (45 & (195
MNO5-N (mg/L) 211 =10.38 206 £ .57
Phytoplankton density (X107 1862071 2341654 13431 0022135.43
cells /1) 2hT2.142441.29 157 Bh = AT
Zooplankion dersity (%107
cell=f L)

Table 2. Estimated yield of fish of the ponds under different treatments

Pond Yield % Average Percent mcrement of
Treatments ritk of fsh wiabd wield of treatment I
b/ ha Sy o ha Sy avrer lreatment B
1 seay
Treatment [
(Fertileea o + 2 7393 7503 13 1%
artificial
feeding) 1 7130
i it
Treatment I 3 a.387 a5
(Omly fertiliza hian)
L 3460

Liwmnelogicel conditions

Temperature{®C) + During the period of investigation formightly average air and
water temperature ranged from 24.7 to 32.2°9C and 23.2 to 31.3°C and the mean
values were 29.94 + 2.340C and 28.93 + 2.53%C respectively.
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Transparency (em} : Fortnightly average transparency ranged from lowest 13.1 em in
the month of Movember to highest 40 cm in the month of September, The high values
of water transparency in September were probably due to increased volume of water
and decreased concentration of plankton. Saha and Simha (1969) recorded the highest
values of transparency in August and September during increased rainfall.

Raiwufall {mm) : During the period of investigation raintall ranged from © to 1.32 cm.
The highest rainfall was recorded in the month of September which was 1.32 cm and
the lowest rainfall was recorded in the months of October, November which was (1,00

.

Sunshine period (hrs) : During the perind of investigation sunshine period varied
from 325 to 2.4 hrs, Period of sunshine was highest (9.0 hrs} in the month of October
and it was lowest {3.25 hrs) in the month of August.

Dissolved oxygen (mgfL): The dissolved oxygen showed fortnightly variations in all
the ponds during the study period, [ts concentrations varied from 1.9 to 6.8 mg/L in
the ponds under treatment-1 & 2.4 10 &5 mg /L in the ponds under treatment IL

The high values of dissolved oxvgen content were found in Movember and low
in August. The highest value of dissolved oxvgen was probably due to low
temperature. The low values of dissolved oxygen was due 10 greater consumption of
oxvgen by organic matter and suspended substances and alsp due to reduced
phaotosynthetic activity of phytoplankton as the weather was cloudy.

Free carbondioxide (mglL) ¢ The [ree carbondioxide content of the ponds under
different treatments were nol hazardouws Lo fishes. Mean values under treatments [ &
1 were 6.13 = 0LB9 and 588 & 055 respectively. At very lower values or even at §
mg L of free 009 the photosynthetic activities of phvtoplankion cccur normally.
High concentrations of freée CO9 toxic to fish are usually accompanied by low values
of dissolved oxvgen. In general, free COq inoexcess of 20 mg/L may be regarded as
harmiul o fishes, although lower values may be equally harmful in waters of low
oy pen content (less than 3 to 5 mg /L) (Lagler 1972),

pH : Fortnightly average pH values as recorded were in alkaline range in all the
ponds which indicate suitability for fish culture.

Total alkalimity (mg/L)k The sverage mean values were 12988 + 3080 mg/L under
treatment [ and 97,88 £ 1309 mg/L under treatment [ According to Mairs (1966}
water bodies having total alkalinity 40 mg/L or more are considered more
productive than waterbodies of lower alkalinity, According to Boyd (1982) total
alkalinity should be more than 20 mg/L in fertilized ponds.
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Phosphate-plosphorus {mg/Lk The ranges of phosphate-phosphorus were 0.13 to
2.12 mg/L under treatment [ and 0.11 80 2.3 mg/L under treatment I1. The values of
phosphate-phosphorus were more of less same in the months of August, October and
Naovember but were higher in all the ponds during the menth of September. Rain
might had increased the amount of POy-P in September. High values of POy-P in
September were due o low concentration of phytoplankton as maximum of the days
were cloudy, so corsumptlion rate of POy-P was also low. Moyle {1946) from 2 atud:.r
of a large number of lakes and ponds, gave the phosphorus fertility scale as 0.00-0.02
mg/L (low), 0.020.05 mg/L (fair), 0.05-0.10 mg/L (good) 010020 mg/L {very
good}, and above .20 mg/L [excessive).

Nitrate-nitrogen {mgiLk The ranges of NOy-N were 163 to 261 mi/L under
treatment T and 1.23 to 3.13 mg/L under treatment [L The cause of the higher values
of phosphate-phosphorus and nitrate-nitrogen might be due to regular ferttlization
done In the ponds.

Plankten

Plankton is the basic food of all the erganisms living in the water. Directly or
indirectly fishes and other aguatic organisms depend on plankton. Fertilization is the
:']'u;-apﬂst and simplest means for increasing aquatic productivity, Forinightly
variations of phyvtoplankbon and zeoplanklon have been shown in Fig. 1. The
plankion population showed an increase with the fertilizer application in all the
pongds. The fluctuations in abundance of both phyteplankton and zeoplankten were
nol similar in the ponds under treatments 1 and 1.

[—=— " F § oo  lanbian {T-1] —S=fasspianbisnlT-I
PR g AR p e oa R Tam [Tl - Zaamilankiswn (T-0i
IEEEE
g’a“". \//_\’—’/J
§1lllﬂ
TEERD ==
LR RO,
a + + ~+ |

T [] L 3
Eamplimg d&7Fw

Fig. 1. Fortnightly variations of density of phyloplankton and zooplankton of the ponds under
ireatments 1 & [
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Fish production

Production of fishes has been shown in Fig. 2 where all the species showed the
higher yields in treatment-] which was probably due to supplementary feed
application. Similar results were found by Lakshmanan et al. (1971) and Murty ef al.
(1978). Partially similar results were found by Hoasain ef al, (1997} who got best
growth performance of mirror carp, tilapia and Thai sharpunti in treatment 111 which
received both fertilization and artificial feeding. The production of fish of different
pords under two {reatments have been presented in Table 2. It is seen from the table
that average yield of all species of fish was 7903 ton /ha,/yr under treatment [ when
the average vield of fish was 3.374 ton/ha/yr under treatment IL The percent
increment of fish yield under treatment I over treatment Il was 234.23%, that is
artificial feeding increased fish yield more than double. In pond nos. 4, 5 & 6,
(treatment 11) total vields were not satisfactory due to the absence of artificial feed,
Kuranuma (1968) conducted an experiment for 5 months by stocking 1.41 metric tons
of carp fingerlings in & net cages of which 3 were 181 m? and the rest 29 m? and 9.4
tons af ﬁih were harvested by supplying 13.1 tons of feed and the net production was
29 kg me,

| BTreatment| OTreatment|l |

fob s

¥iekd {Lha'yr )

—
o o=k BN B

Lol Mg

Pz Caliz Pdnigsl Siveroarp  ATCan magur

Fig. 2. Species-wise estimated yield (t/ha /yr| under treatments 1 and 11,

Faluroti and Omorinkeba (1987 found maximum estimated yield of fish about
1.5 ton/ha /75 days in a pond, which is similar to that of the present experiment; in
an experiment entitled Performance of fertilization and supplementary feeding on
fich production under a polyculture system in warm water fish ponds’ in Nigeria.

Ahsmed and Sheri (1994) found in an experiment of culture of Chamna marbins
that best growth was in the group where organic and inorganic fertilizers, artificial
feed and Tilapia as forage fish were supplied followed by next best growth in the
group where fertilizers and artificial feed were added,

Ghosh et al. (1984) conducted an experiment entitled ‘Effects of feeding rates on
production of common carp and water quality in paddy-cum-fish culture in which
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the fish were fed on a mixture of rice bran and mustard odlmeal (1:1) a the rates of 2,
4, and 6% of total body weight and found that the growth of individuoal fish and lish
yvield increased with the increasing feeding Tates.

Conclusions

Average vield was 7903 Mionha/vr in case of fertilization and artificial feeds
application and 3.374 M.ten /ha/yr in case of only fertilization. Absence of artificial
feed In 3 ponds under treatment 11 seriously affected the growth and production of
fizh. The fish vield under treatment 1 {fertilization + artificial feeding) was 234.23%
higher than that under treatment I1L Finally it can be concluded that in fish culture
artificial feeding should be done along with fertilization because artificial feeding
increases fish production very significantly.
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Effect of stockig density on the growth of Thai pangas,
Pangasius sutchi (Fowler) in net cage fed on formulated
diet

K.M. Azimuddin, M.A, Hossain®, M.A. Wahab' and |. Noor
Departmend of Aqueadter, Sengladest Agracuiheal Winevrsity, Mumensiegh 2202, Hangfadesh

"Pepartmart of Fisherdes Mamagesent, 84 L. Myrmenstngh,
Torespowaing awiiior

Abstract

A three month long experiment was conducted to observe the effect of stocking
density an the growth of Pangasius sufchi in net cages. The size of each cage was Im’,
The three stacking density used were 40, 5 and &0 fishes/m" and designated as
treatment T, T,and T, respectively. Each treatrnent had three replicates. All the fishes
wigra of same age group having mean length and wedght of 7,03 = LAT ém and 246 2
012 g respectively. The fish in all the net cages were led a diet containing 34%
protein The result of the stuedy showed thal fish in the treatment T, stocked at the rabe
of 40 fish / m' resulted the best Individual weight gain followed by T, and T,
respectively, The specific growth rate {SGR) ranged between 3.51 and 309, the food
conversion ratio (FCR} values ranged between 1.73 and 204 with ireatment
T,resulting the lowest FCR. The protein efficlency catic { PER) values were 159, 116
and 1.43 for treatment T, T, and T, respectivelvaThers was no significant (P> [L05 )
variation armong the survival rates of fish which ranged tebween 97 and 957 Thee et
production in diffetent treatments wene 2E8%, 2343, and 2263g for treptment T, Tand
T, respectively, The result of the prment study indicated that the best individual
|'.;I:'v:‘:-l.'|-'|:|"| of 2 spfchi was obtained at a dml:il:].' of 40 fish/ ;'n" baut the highe—_ﬂ: tatal
pr-:-dm:th:nﬁ was obtained at n:bﬂc:h:iﬁﬁ dl::n:él:_'.-' af 5 FHxh min net cages.

Key words : P. subchi, Cage, Stocking density, Formulated diet

Introduction

Culture of fish in cages is a comparatively new method of aquacalture which has
gained much popularity throughout the world due to a number of advantages over
the conventional methods of fish farming, Fish cage culture has been defined az the
rearing of fish stocks, generally from juvenile to marketable size, in a tokally enclosed
aquatic environment. In this sysbem of culture fishes are confined in wire meshes, net
cage or bamboo splits-made capge which are supported or suspended in open and
closed water bodies. Fish in cage are easy o manage, advantageous o rear quality
and selective fishes, easy to harvest (Dham 1975), It is easy to eliminate predation
and competiion, and easier to treat diseases and parasites. It also provides for closer
observalion of feeding and other behavior of fishes, Fishes could be stocked al a
much higher density in cages when compared to other forms of fish culture {Coche
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1976 ). For cage cullure or any olher intensive culture system, selection of species is
also important since all species are not suitable for all culture system. Pangasius,
subchi s a suitable fish for cage culture or any other intensive culture systemn.
(Tevarutmanegul e al. 1979 ). Stocking density is an important factor for the
production of all fishes as well as P. sutchi in cages. There are a number of literature
on the culture of fish in cages with different commercial fish species conducted in
different parts of the world. Even in Bangladesh some information is available on the
culture of carps and other catfishes, but no information is available on the optimum
stocking density on the culture of P, sutchi In cages. Therefore the present study was
undertaken Lo determine the optimum stocking density of P sutchi in cages fed on
formulated diel,

Materials and methods

The experimental cages were set in a brood stock pond of size 0.4 acre al the
northern side of the Fisheries Faculty Building, RBangladesh Agricultural University,
Mymensingh. The experiment was conducted for three months frem 24th August to
I4th November'd7,

The cages were square shaped made of iron framework and were coversd by
high density polyethylene (HDPE) net. The size of each cage was Im x 1m x lm. The
mesh size of the net was lam, so that the experimental fish fry could not escape. Iron
rods were welded to construct a square shape frame and nets were attached to the
roxd with the help of nylon twine. One edge of upper side of each cage was kept open
which was tied with nylon threads in such a way thal it could be opened to deliver
feed in the feeding plate, ;

The cages were installed from several bamboc bars. The frame was fixed with
bamboo poles inserted into the pond bottom. The cages were tied fixed with the
frame by nylon ropes at the time of suspension, about 1 feat of the Upper portion of
the cages were always kept above the water level. Care was taken so that the Cages
did not touch the bottom of the pond. The cages were placed about 10 feet away from
the pond bank. A flat form made of bamboo stick/plates installed along side the
cages were used for easy leed supply and observation of the cages, For easy
management and identification, the cages were numbered as 1 to 9 and were divided
into three treatment e.g. T, T, and T, each having three cages,

In each cage, a feeding plate was hung from the four upper corners of the cage
with the help of nylan rope. It was placed in such 2 way that it could be taken out
easily for giving food and cleaning regularly, The feeding plates were of earthen
plate. They were of about 23 em in diameter and 6 cm in depth,

The fingerlings of P, sutchi locally called “Thai pangas” were collected from local
fish tracers, All the fish were of same age group having mean length and weight of
713 = 137 cm and 246 + 0.12g respectively. The fish were stout and naturally
maving . Before the start of the experiment the fingerlings were acclimatized to the
new environment in floating cages for seven days . Then the fish were stocked in

!
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experimental cages at a density of 40, 50, 60. fish/cage for freatment T, T, and T,
respectively.

To prepare the teed for feeding the experimental fish, sesame meal, fish meal,
mustard oil cake, rice bran, wheat bran, wheat flour and were ground thorowghly
and sieved to pass through 0.5 mm mesh size, Before formulation of diets, all
mgredients were analyzed for their proximate composition, The result of proximate
compaosition analysis 1s shown in (Table, 1) An experimental diet wag formulated to
contain 35% protein. All the ingredients well mived together according to the
formula (Table 2} and then pat in to the pellet machinge for the preparation of pelleted
feed of size 1mm. The feeds were supplied twice daily once in the morning {at 9: 00
am) and in the evening (at 4: PM) at a rate of 10% of the body weight during the 1st
manth and then the feeding rate was reduced 8§ and 6% for the 2nd and 3rd month
respectively. For the 1st 15 days the feeds were supplied in dough form and rest of
the study period pelleted feeds were used. Fortnightly sampling was done to adjust
the fﬂ:dlng rate by measuring the weight of fish and observed the health condition of

Fsh.

Tablel, Proximate composition (% dry matter basis) of differant feed ingredient
Ingredients Ciry matier Frovein Lipad Ash Fibee MFE
Figh mual 0,30 ET 1708 15.70 117 b.l8
Senaime el ¥1.25 Rl B35 14.87 2400 1547
Muzstard 0l cake FLEF 3451 11.8% 3% 11.63 346
Rice bran Bo.eF 12.62 16.52 13.62 164 4097
Wheat bran B 50 18.21 adn 4.77 T4.00 Ba6]
whicat flowr Br.12 15.12 720 T 15.31 St

‘Mitrogen free endracd calceleted as J00-% (maister + protein + lipid + criade fire = ash)

Tabkle 2. Forrnulation and price of experimental diet

Peicr o bnprexlionts
Ingredients e bnclusion Chsntity (i kg) (TRAKE Prico of s (Th)
Fish mmeal Ell 3 =3 4N} BT
Segarnn Ewal 18 1R T 124
Mlustard odl cake S 20 a1l L1 frprd
Rice bran 23 2al 4.5 1125
Wheak bran i} LI 6,00 .60
Wheat Hour 3 Sk 141N 0.5
Tatal LiME ({11 12.00 kg

Proximate composition of the dietary ingredients, feed and fish were determined
in triplicate according to { AQAC 1980 ). and the results are shown in Table 3.
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Table 3. Analyzed prosdmate compositfion of the experimental diet (% dry matter basis

_Cclm'p-usilinn ﬁercentage ()
Dy matker 9318
Proten .11
Lipid B.74
Aghy 18.74
Crude fibre 14.03
MFE' 24.35

Witrogen fred extract calowdnted os T00-% {modster + prodere + Jiped + crudy fibre + ank}

Une way analysis of varance (ANOVA) followed by Duncans mulliple range
test {DMRT) wias done to determine the significance of variation among the treatment
means. Sanclard ercor {SE) of treatment means wers calculated from the residual
mean square in the analvsis of varance,

Results

Growth performance of P. subchi in ferms . of inibal weight, final weight, weight
gain, %oweight gain, specific growth rate (%eday], food conversion ratio (FCR), protein
efficiency ratio (PER), apparent mel protein utilization (ANPU), survival rate,
production{g/m’), cost of production and net production are shown in (Table 4). The
initial average weight 2.46 g reached a final weight of 58.09, 32.04 and 40.04g in
treatment T, T, and T, respectively. The maximum weight gain was in treatment T,
{35.63g) and the minimum gain in weight in, treatment T, (37.58g) (Table 4). The
significantly {P<0.05) highest weight gain of Fsh was obtained with treatment T,
followed by T, and T, The specific growth rate {(SCR) of fish in different teeatment
groups ranged between 3.51 and 3.09. Treatment T, produced significantly {P<0.05).
The highest SGR (3.51), while the treatment T, produced the lowest SGR (3.08),

Table 4. Growth and feed utilization of Pargasins sutchy during the experimental period

Treatmients

Farameters

T, T T, +S5E
Indtial welght {g) 2z pkFry 44T LatE
Final weight {g) 3306 S1.043° 4000 0331
Walght gain (g} FEaE 48581 37554 0544
Ya wielghil gain et g Lems 1556 51942
Epepific growth 35 3 A 06
(SGR %day)
Food corvession ratio L73 181" T ooiz
(FCR)

]
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Frotein ef ficlency eatio Lag' 161" 145 (K]
{PER]

Apparent et prodein 4182 3206 24.28¢ n4ET
widizaticn. (AMILT ™)

Burvival rabe (%) 4y 16" TIANT aLar AT
Productian g/ m'’ ) 1185401 23 220285 1575

“Figures i the seme rom uib dhe same supatsoripts are nol stittutically different PO,
*Srdewd avvor of Freatmert meaws selovdiad fronn the reduel mesm St 1 e amaiysls of ersne.

The mean Food Conversion Ratio (FCR) values in different trealments varied
between 1.7 and 2.04. The highest FCR values (2.04) was recorded i treatment T, and
the lowest (1.73) (n treatment T,. The values of FCR in three different treatment arc
significantly (P>0.05) different from each other. The PER values ranged betweenl 43
ty 1,69, Treatment T, had the highest PER (1.6%) and treatment T, had the lowest PER
(1.43). The values of PER in three differen! treatments are significantiy ( P=0.05
different from each other.

The ANPU % values for all treatments ranged between 24.28 and 41.82 (Table 4)
The highest ANPU % value was obtained in treatment T, and the lowest value was
obtained in treatment T.. The valug of ANPU% in three different treatments are
gignificantly (P<0.05) different from each other.

The survival of fish in different treatment ranged between $2.00 and 54,78 %
There was no significant (P<0.05 ) difference between the survival rates of fish in
treatment T,and T, The highest fish production was recorded in treatment T, and the
lowest was recorded in treatment T. Fish production in three treatments were
significantly (P<0.05) different from each other.

Discussion

In the present study the effect of stocking densities on the growth of P, sukchi in
cages was observed. The results indicated that the growth rate of P. sulchi (Flower]
varied in different stocking densities. Treatment T, (40 fishes/m’ ) showed the best
result in terms of growth and feed utilization. Ahmed (1982) reported that the
stocking rate of Laheo rohita,10 fishes/m' in floating ponds gave the best result in
terms of individual growth followed by 20 and 30 fishes/m’ respectively. The highest
growth in terms of net yield/m' was obtained with the stocking rate of 30
fishes,/ m’and the lowest relative growth 385.18% was obtain at the high stocking
density 500fish/m’, Haque et al. (1994) found that in case of Cyprinus carpio cultured
in floating ponds the best growlh was recorded at lowest densily {Sfishes/m’} and
least growth was recorded at highest density {20 fishes/m’) . But the stocking
densities of 15 fishes/m’ gave the highest net yield/m’. Dimitrov (1976) observed
that low stocking densities 20 fishes/m’ gave the highest production of carps in net
cages compared to the high densities 80 and 150 fishes/m'. Chaitlamveng (1977}
found a production of 65 kg/m’ of P.Sutcli with a stocking density of 25-40 fish / m
in floating cage in Thailand. Haque ¢t al. {19584 } observed lower procuction in java
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tilapia when stocked at higher densities in cages. Thiemmedh (1861) obtained a
production of 180 to 240 kg/m’" from Pangas in a year when stocked at a rate of 113
fishes,/m"

In the present study al!hnugh the best individual growth of fish was observed at
stocking densities of 40 fishes/m’, the over all highest production was observed in
treatment T, with a stocking density OF 30 figh /m’.

Level of crude protetn and other necessary elements in the diets and the mode of
teed presentation influenced the growth rate of the fish (Khan 1997). In the presant
study, oplimum level of dietary protein (34.11%) enhanced the growth of P. sulchi.
The present findings are in agreement with those reported by [slam ef al. (1983} who
recorded highest growth rate of Cable catls fingerling in cages by feeding with the
diet containing 32.59% protein. Deyoe and Tiemeier (1968) observed that a diet
containing 25% crude protein and animal sources with a minimum aminoe acid level
gave the best growth in channel catfish fingerfings. It has been demonstrated that
supplemental feeds containing 20 to 50% crude protein in different combination
gave significant growth of different fishes cultured in cages. | Hasan ot al. 1985)

The SGR values in the present study is more or less similar to the values of (3.3)
reported for common carp when fed a prepared diet using rice bran, groundnut, oil
cake and fish meal at the rate of 3% fish biomass in natural tanks (Sehgal and Toor
1991) but higher than the values [(1.24) reported by Sumagaysay ef al. (1991) for
Lhanos clranos. Wee and Ngamsnae (1987) reported a much lower SGR values of 1.27
to 1.55 im F. gomionotis feed varying protein levels ( 15 to 55 %) under laboratary
condition, i

The FCR values obtained in this study were satisfactory. The FCR values
oblained in the present study were lower than the valyesid.45) Reported by Rashid
(1997) for F. Swutchi in cage feed diet containing 29.98% protein,

The temperature ranged between 224 and 29.7°C in the experimental cages. P.
subchi is an endemic fish of south east Asia where the temperature varies from 28 to
32°C all the year round. Thus the low temperature during the last month of the
experiment probably slowed down the growth. Brown (I1957) reported that
ternperature altered the rates of metabolic process and could be expected to have a
considerable effect on the growth of poikilothermous animals. The percentage of
maortality of the stocked fish in  different treatments were not significant, which
inclicated that mortality of fishes in cages were not influenced by the stocking density
iPennington and Strawn 1977).

The result of the study mdluted that the best individual growth of P. sutchi was
obtained at a density of 40 ﬁshf-sfrn bt the highest total production was obtained at
stocking density of 50 fish/m' in nat cages. Thus, for better production a stocking
density of 50 fish /m’ could be used for P. Sutchi cage culture in Bangladesh,
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Minimization of cannibalism of African catfish (Clarias
garigpinus Burchell) larvae in indoor culture system

M.F.A, Mollah, M.5. Islam®, MLAA, Faroque and M.H.K. Khan
Ot of Fisheries Biology & Ganelrics, Boagladesh Agpnculturel Uriversihy, My g 2N02, Brapladech
*Carrigonding amieor

Abstract

For minimuzing cannibalism of Afriean eatfish (Clarios gariginus) larvae b trials
for a period of 14 and 15 days respectively In four aquaria of size 120 x 49 x 32 om’
were condiscted, Seven days old African eatfish larvae with an initial total length and
welght of 7.84 (£0.40) mm and 440 (£1.18) mg respectively in the first trial and
similarly 7.52(061) mm and 3.98 (£0.55) mg n the second trial at the rate of same
stocking densities of 2500 larvae in each aquarium were stocked in both trials.
Cannibalistic larvag were separated by using grader frame from each treatment at 7
days and 5 days interval during Hrst and second trial respactively. Two mesh sizes
Le, 5 mmand 7 mm were used in the grader frame in both trials. Survival rate was
significantly higher in T, than that of T, in each trial. Grading of larvae with 5 days
interval resulted higher survival rate than that of 7 days interval,

Key words : Clarias gariepines, Cannibalism

Introduction

Africam catfish hag been well adopted to the environment of Bangladesh and its
growth rate is highly encouraging. There is an increasing demand of its larvae.
Though different techniques of larvae rearing of the species have been established
through research, cannibalism is considered as ene of the serious impediments for
large scale larvae and fry rearing of the catfish.

Cannibalism is the process of both killing and ealing an individual of the same
species. As a biological phenomenan, sibling cannibalism can possibly be regarded as
a specialized predation stralegy developed as a mechanism o ensure survival of 'fit
individuals”, in the Darwinian semse, under ‘harsh’ or unstable environmental
conditions reproductively to contribute successfully to future generation {Fox 1975}
Cannibal phenotypes are morphologically simalar te, but much larger than normal
phenotypes.

Though in nature cannibalistic populations are self-regulated below the capacity
of the environment and more resilient, cannibalism Is considered as the only problem
under high density fish culture since the mid 1970, Larval and juvenile sibling
cannibalismn occurs in important culture species such as yellowtail [Serioly
quinguertdiatn), turbot [Scophthalmus mavimus), eels (Anguilla anguills), koi-carp
(Cyprinug carpin), sea-bass (Dicentrarchus labrax) and gilthead bream (Sparus auntta)
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(Chaudhuri & Tripathi 1579, Smith 1979, Kentouri 1980, Degani & Levanon 1983).
Cannibalism has been recorded in wild populations of Clarias gariepinus (Carbet 1961
and Bruton 1979). Aboul-Ela ¢! al. (1973} reported that heavy losses (up to 65%) have
been attributed to larval and juvenile sibling cohert cannibalism of Clarias gariepinus.
5o, the present study was designed to establish a technique of minimizing
carnibalism of its larvae.

Iaterials and methods

The experiments were conducted at the Department of Fisheries Biology and
Genetics under the Facully of Pisheres, Bangladesh Agricultural University,
Mymensingh during July to September®7. Two trials were conducted during the
period. Larvae of Claries gariepinus for each trial were obtained by induced spawning
of broods collected from the cullure ponds of the department by using carp pituitary
gland and “Sumaach (HCG, India)’. The larvae were first fed after two days of
hatching, They were provided with Tubificid worms in a paste form. Food particle
size was gradually increased corresponding with the average mouth size of the
larvae, The experiment was conducted in four aquarla of size 120 x 49 x 32 em” which
were marked as treatment-1 (T} and treatment-2 (T} each having two replications.
Grading was done in the two aquaria under T, (experimental} while the aquaria
under T, were considered as control and no grading was done, 2500 larvae of 7 days
old were stocked in each aguarium containing 156 litres of waler e, 16 larvae per
litre of water in both trials. In the aquaria the larvae were fed with Tubificid worms
twice a day to their satiation level. Continuous water flow was maintained in cach
aquarium, About two-third of water of each afqu.arium was changed evervday. The
aquiaria were cleaned by siphoning after half an hour of feeding.

For grading, a grader was developed which was a net tied to a rectangular frame
of PYC (Polyvinyl Chloride) pipe. The first trial continued for 14 days while the
second trial continued for 15 days. In the first trial grading was done two Hmes - at
the 7th and 14th day of starting the trial with the grader box of 5 mm and 7 mm mesh
size respectively, In the second trial grading was done three times - at the 5th, 10th
and 15th day of starting the trial with the grader box of 5 mm, 7 mm and 7 mm mesh
size respectively, During grading, the grader was placed ai one end of the agquarium
carefully removing the larvae from that end. The grader was then drawn siowly from
one end to the other, Feed was not provided to the larvae in the moming on the day
of grading. After grading, the separaled larvae from two aquaria umder T, (in which
grading was done) were counted and total length and weight of each was recorded.
The separated larvae were replaced in another aquarium. After grading total length
and weighl of twenty larvae from ecach aguarium (both experimental and control)
were recorded on the day of grading and released in the respective aquarium. Dead
bodies of larvae wene collected daily from each aquarium every six hourly interval
during each trial. Usually whole dead bodies and in some instances only the head
portion of larvie were collected from the bottom of the aguaria. The whole dead
bodies of larvae were considered as the natural mortality while (he availability of
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heads and the complete disappearance of the larvae wera considered as the mortality
due to canmibalism. After final grading total number of remaining larvae in each
aquarium was counted.

Results

Growth (total length and weight) of Clarias geriepinis larvae under different
treatments (ie., T, and T,) as recorded during the bwo trials (ie., first and second
trial) are presented in Table 1 and Table 2. The initial average total length and
weight of the larvae stocked in the first trial were {7.84 * 040} mm and (44 % 1.18)
mg. The final average length and weight of the larvae were 14.33 (% 0013} mm and
15.26 (£ 1.60) mg; 31.01 (+ 4,15} mm and 509.90 {* 24.34} mg in T, and T, respectively.
At the end of the first trial the average number of larvae survived in T, and T, were
715 and 26 respectively. The maximum and minimum length and weight of the
cannibalistic larvae at that time in T, were & mm and 2574 mg and 14mm and 23 mg

respechively,

Table 1. Griowih [I.:I'IE‘I{'I and wcig]'ll::lnf both cannthalistic and mom-cannibalisiie
. gerfepinns larvae in the first trial

Trpalirwng Shacking A LTI ATETARE
8 densiby lingth jmren wirhg
p iyt
aciearium)
Inbeial 1" grodding 1= Ledtial 17 grading zy
ME— R -l .
T FRICH T 1180 1433 .40 1% o
1L w135} 20,131 [H118 103 {2180
& 15 T 1356 LR +i) fcd SM50
(Rl ) saiiia} i£4.151 [21.145 #1539 (124,54

* Avenige groeeth of mom-canmibadistic frooe after Frnding.
£ Average prouth of bodit cmenbalistic and pom-caranidalistic damme,

Table 2, Growth (length and welght) of both cannibalistie and non-cannibalistic
Cgariepinns latvae in the second telal

Treasments  Stocking Average length (meni Average welght ()
denzity
Initial 1" Fa ¥ Initsal i T c 5
grading  grading  grading pradez grading  prading
™ L 5L 5.4 1130 1450 k- 1113 1435 g |
{HLEL) {HLdgy  H0HE (RN 5} (11854 V R £ | o I B L]
e 1Y 751 100689 15.£1 24l L (B8 [ ] S0
[T 0T G0dE (2LE [£58) (043 £33 EIIE

* Averagie greeeth of now-carmeilalistic beoae gfter prading,
&3 Avermips pronth of ot camn fal inhic amd non-semnilistic e
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In the second trial, the initial average length and weight of the larvae were 7.52
(% 0.61) mm and 3.98 {+ 0.56} mg. The final average length and weight of the larvae
mn T, and T, were 14.90 (% 0.20) mm and 27.20 (* 1.10} mg and 32,41 (+ 1.50) mm and
540,10 ( 7.19) myg rezpectively. Al the end of the second trial the average number of
larvae survived m T, and T, were 1258 and 21 respectively. The maximum and
minimum length and weight of the cannibalistic larvae at that time in T, were 61 mm
and 2456 mg and 17 mm and 36 mg respectively.

Table 3 presents the mean (* SE} of final number, total survival {%), natural
mertality (%) and cannibalism-induced mortality (%) during the first and second
trial. The average (* SE) of final number and total survival of C. gartgunis larvae
were glghificantly higher (P = 0.01) in T, than T, in both trials, but the final number
and total survival were higher in T, of second trial than that of first trial. There was
no significant difference between the natural mortality of T, and T, in any of the
trials. The average (& SE) cannibalism-induced mortality was significantly higher (P
<001} in T, than T, in both trials.

Table 3. Survival rate, natural mortality and cannibalism-induced mortality of O gerfepinus
larvae during first and second ‘trial afier 14 days and 15 davs respectively of rearing
at ithe sarne stocking densities

Giroup Prr=t: grial Sxcond trial
Wizin + SE 1=l wrsd Wlaam & GF oyl e and
T i = P T T significanze
Taved . level
Final dusalwy | TIS.OCTL00 2 300 A0 HAPr £ | IR 0EAR 00 WIS 50 173
Todal survival IR A1 32 1A 18 Pill i | A58 TSR 00 HLGMERED Ir &=
il
Malral 10,5040 &8 e il 037 E bl | B 7GR A2 0135
Enorialiby %)
Cannihalism 1 A0SR B ) ) ke A2 ¥l Gk I8 -lR2w
mshiond
marrtaliby (5
*P =i

15, Iresigmificamt (7 < B.0S)

Discussion

In the present experiment it was observed that the larger larvae of Clarias
gartepinus first turmed into cannibals. Giles ef al, {1986) working on pike larvae also
observed that the largest fish in each tank first tumed cannibalistic. Both types of
cannibalism Le., ‘tail-first” and ‘head-first' as described by Hecht and Appelbaum
(1988} in case of Clarizs gariepinus larvae occurred in the present experiment. Growth
and cannibalism of African catfish (Clarias gariepimus) larvae in all the treatments
were investipated during the experiment. The results indicated that the growth rate
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of larvae vared amaong two trealments of both trials. Growth rate was higher in T,
tham that of T, in both trials. As grading was not done in treatment T, in both trials,
there accurred a great size variation among the survivors due to cannibalism, As
cannibalistic larvae were separated periodically from each aquarium under T, in both
trials, the remaining larvae were more or less of same size. Because of the same
grader used in both trials there was no remarkable difference in growth rate in T, in
each trial,

Survival rile was significantly higher in T, than that of T, where a severe loss

oceurred during the rearing period of Clarias gﬂnrpfmr!- larvae into culture system
because of cannibalism. Van Dame ef al. (1985) reported severe losses (upto 4':"3'5-} of
Kod-carp (Cijprinnus carpio) larvae and juveniles during the rearing with artificial diets
at high densities. As grading was not done in T, cannibalismeinduced mortality was
bz h:ig]'u.-st in this case in both trials. So, it can be said that cannibalism of Clarias
gartepin larvae can be reduced by regular grading in larval rearing svstem.

Final number of larvae survived, at the end of the trials, was hlghfr in second
trial compared Lo the first. In the first trial, grading was done at 7 days interval while
in the second trial, grading was done at 5 days interval with same grader box.
Cannibalism-induced martality was apparently lower in T, of second trial than that
in T, of first trial due to grading varation. So, It can be concluded that regular
gr:u:l'mg of fish by size with short intervals during culture period can minimize
cannibalism of Clirrits gariepinus larvae.,
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Pathogenicity of Aeromonas hydrophila artificially infected
to Indian major carp (Cirrhinus mrigala Ham.)
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Abstract

Abrasion, feeding, imection and immersion methods were used to evaluate the
pathogenecity of five different strams of Asramons fypdrophile viz, RGO nai gill), ML
{mrigal Jeston), SG (sharpunti gilly, F.K (mrigal kidney), GFL {gold fish lesion} and
Ah-19 [Avromonns  wdropinfe- 19, Ref. Srain} against O oerigaft H. Bacterial
suspension containing viable cells of ¥.5x 10 per ml was found Lo be very effective in
intra-muscular injection and feeding cesulting 100% moriality after 96 hr of
intcnlation, The strain BG, ML ard F K preduced scale loss with erosion of the skin
surface with,/without haemorrhagic besion after 45 hr of inoculation following
abrasion method. The stralns 5G and Ah-19 resulting scale loss with erosion of the
skin surface with/ without haemorrhagic lesion after 72 hr of inpculation following
abrasion and injection methods. 5C and F K caused reddening in mouth region aftes
72 hr of feeding imoculation, whereas RO resulted feank uleers from eroded dermal
layer exposing wnderlving musculature which was haemorrhagic after % hr of
inoculation by abrasion method. F)

Key words i O mirignla, Aerorsoess hidropiiils, Pathogenecity

Introduction

Bacterial diseases are reported to be a potential threat to our fish culture systems.
Fathogenic bacteria affects fish either as primary pathogens or as opportunistic
invaders and are responsible for considemble losses in fish populations. The
progressive development of the disease from initiating events to some subsequent
stage in the host-pathogen relation is dependent on the ability of the disease cauaing
agent to produce toxing and on the humoral and cellular defense mechanisms of the
host  besides  environmental conditions (Munre 1982). Information on  the
pathogenecity of bacteria in Indian major carps is scarce in the country. The present
study was, therefore, undertaken to develop a practical method for consistent
establishment of disease in C. merigali,

Materials and methods
Apparently heallhy fingerlings of mrigal, C. pigale  (Length 10-11.5cm, wit 10-

20g) weere collected from a local private nursery and were acclimated for 72 hr at the
[isease Laboratory of Fresh water Station, Fisheries Research [nstitute, Mymensingh.
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Collection of various strains of Asromonns hydrophila

Six strains of Aerowonas hydrophila viz. FK, RG, ML, 5G, GFL and Ah-19 were
collected and used for inoculation experiments. F K was isolaled from the kidney of
Crrmmyis mrignlz without any extemal clinical symptoms of disease. RG was solated
trom the gill of Lalve reliite showing fin rot and gill necrosis signs. ML has been
isolated from the body lesion of O mrigala and SG was isolated from the gill of
Puntius gosiorotus having sign of gill necrosis, fin rot and distinet body lesion. GFL
was isolated from the body lesion of Carmssius quretis showing severe discase
symiplom of An rots, scale protrusion, severe deep ulcerative lesions all over the body
and decayed caudal fin together with swollen kidney and liver. Moreover, one strain,
Ab-19 was collected from Japan and was used as a reference type strain.

Preparation of bacterial suspenston

The collected bacterial strains were grown on TSA agar plates for 24 at 30°C and
suspensions were prepared with (.85% NaCl {physielogical saline} that resulted in a
concentrabion of 5 to 7.5 x 10" viable cells ‘ml,

Inoculation & Injection

Arhificial inoculations were carried oul following four different methods piz.
injection, feeding, abrasion and immersion. The collected fish fingerlings, after
acclimated, were inoculated with 0.1ml of the bacterial suspension (5 to 7.5 x 10°
eells/ ml] intra-muscularly (Supriayadi 1986). Three fishes per replication and three
replications for each treatment [(straln) werg used. The fingerlings of the control
treatment received only (.85% physiological saline solution. After inoculation, each
three fingerelings were allowed bo stay in 10 | of sterilized water in a bucket with
continuous mild seration throughout the %6 hoof studv period.

Feeding

This study was carried out by using the same number and size of fingerlings as
used in case of injections. Each fingerling was fed with 0.1ml of bacterial suspension
(5 to 7.5x10° cells/ml). The bacterial suspension was fed to fingerlings by pipelting
with Pasteur pipette and 0.1ml nflﬁzl}'ﬁiu]ngiral saling was fed to each fingerling of
control group, After being fed, fingerlings were allowed to stay in 10 [ of
sterilized water in a bucket with continuous mild aeration and the fingerlings were
observed up to 96 h for mortality and development of elinical signs.

Abrasion

This study was carried out following the methed of Cipriano (1982). Fingerlings
were placed on a damped cloth; 1ml of 2.0x107 cells  ml of bacterial SUSPENEI0N Was
then pipetled oul onto a Pasteur pipetle and scales along the beft lateral line area
were then abraded with the culture. The fish were held a few seconds before being
returned to the bucket as done in case of injection method and feeding method. In
cage of control freatment the fingerlings were nol abraded with the bacterial
SUSPENSIoN. *
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frrmrersion

The method of Cipriano (1982), Ramaiah and Monobor (19801 was followed for
water- bome infection of the bacterium (hrough immersion method, In this
experiment, fish fingerlings were exposed to bacterial suspension of 107 cells/ml of
water in the challenge vessel contained 10 | of water. Mortality and development af
disease sympltoms in each group were recorded. Under contral treatment the
fingerlings were exposed only in sterilized water.

Ohseroation and collection of data

The inoculated fingerlings were observed periodically and data regardinﬁ.
maortality and development of disease symptoms of the fingerlings were recorde
after every 24 hr for four days, Experimentally induced lesions were classified nsing
the modified classification of Lio=Fo ¢t al. (1992),

Reisolation and identification of the inoculated strains

This test was carried out following the method of Inglis e al, (1993}, Surfaces of
the diseased lesions of the inoculated fsh fingerlings were disinfected with 70%
ethanol and were streaked onlo TSA agar plate. The bacterial colonies were
reisolated for the preparation of the pure culture and were identified following the
manual for identification of Medical bacteria (Cowan 1974, Holt 1977 ).

Results

Pathogenecity study of Aerowonas hydrophila (challenge test)

Result of experimental infection of Cirghins mrigals H. by four different
inoculation technigues oiz. abrasion, feedmg, injection and immersion with six
different stvains of Aerapnaas m.rdmp.lum riz. RG, ML, 5C, FK, CFL and Ah-19 are
shown in Table 1. In case of abrasion, 100% mortality was f-:-u:n::l in the strains B
and 5G, whereas 65% was recorded with F K and Ah-19. No mortality was observed
with GFL and control (untreated), The mortality of fish started after 48 hr. of
inoculation with strains RG, ML and F K though 33% mortality was recorded in case
of ML, In case of feeding 100% rnc-rta.hh. was recorded in the strains BG, S0 and
GFL. Under this inoculation method Ah-19 and F K resulted 66% and 33% mortality,
respectively. The strain ML and control 1un{'reared} did not show any mortality even
after %6 hr of inoculation. In the present challenge experiments, it was observed that
injection method was found to be the most effective method in resulling 1004
infection after 6 hr of inoculation. In this methed the strains RG, F K and Ah-19
showed mortality of the inoculated fish after 43 hr of inoculation. Under immersion
method only two strains RG and F K resulted 33% and 66% mortality, respectively.
The other strains were found to be ineffective to cause mortality of the inoculabed
fish fingerlings.

Table 1. Resulis of experimental infecton of Cirliéins sirigala woith six different
strains of Aerormones hisdrophiln expressed as mortality

Creatment Ixialates Fost inoculation Baurs of mortality Floriaity
1 i M he -ﬁrh‘[ 72 by i by e
asicn EG - - 2 o
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Symptom development study

The results of the inoculation tests revealed that development of symptoms in
each of the four inoculation methods started affer 48 hr of inoculation [Table 2}, The
straing B, ML and F K produced scale loss with erosion of the skin surface with/
without hemorrhagic lesions after 48 hr of inoculation following abrasion method,
The other strains tested did nol produce any sign al this time in any of the
inoculation methods. The strain SG and Ah-19 resulted scale loss with erasion of the
skin surface with/withoul hemorrhagic lesions after 72 hr of inoculation following
abrasion and injection methods, while the strain GFL showed the same symptom
after 72 hr of inoculation only in case of injection method, The strains SG and F K
developed reddening in mouth region after 72 hr of feeding inoculation. The strain
RG resulied frank ulcers on eroded dermal laver and underlying musculature which
became hemaorrhagic after 86 he of abrasion.

Table 2. Effect of different strains of Aeromonas hydroplale on development of diseass
symptoms In C, serggale experimentally infected by four different methods

“Treatment Trnlates oSt inowcufa ion Rours af Sym ;

Loni SVEpICo. Gav el cpanent
24 hy 48 by 72 b 36 he
Abraman 27 " - ek —+
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Discussion

The maximum percentage of morlality was, obtained by the injection method,
while the minimum by the immersion method. The other two inoculation methods
{abragion and feeding) showed moderate type of martality. However, all the tested
strains of Aeromonas hydroplila caused death in . mrigele. The findings of the present
study agree with the results of other researchers. Heuschmann- Brunner (1978)
reported that fish pathogenic straing of Asromonss hydrophila were found associated
with diseased and healthy fish in sutface water and in sewage. Kuo of al. (1930
reported that the infection of virulent strains of gliding bacteria by contact method
was more effective than by intraperitoneal inogulation. They also repurrecl that the
incidence of pathogenic strains were higher in standing water than in flowing water.
Murova and Nakajima (1981} reported that the three methods lested viz. injection,
oral administration and immersion methods were found Lo cause mortal infection in
the experimental fish. Bang (1983) studied bacterial infection with the disease of
colour carp and reported severe inflammation followed by death. He reported 50%
mortality within 96 hr of inoculation in case of sand gobies injected with Aeromomas
hydrophils showing disease symptom and most moribund fish were lethargic,. Wang
and Xu (1985) reported that artificial infection with pure culture of Aeromoras
hudrophile resulted disease in fish and the infection rate reached 80%. Cartright rt al.
{1924) observed the association of virulent strains of A. hydrophila with Epizootic
Ulcerative Syndrome in various species of fish in South East Asia. Pathiratne e al,
{190d) observed A. Jupdrophila as a predominant bacterium associated with epizootic
ulcerative syndrome {EUS) of fresh water fish in Sri Lanka. They reported that A..
hwdrophile may play an important role in the pathogenesis of the disease. Fotis ef al.
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{1994) poanted out that A, fydrophils could be the important cavse of erythro-
denna'rﬁls in carp. The challenge test has confirmed the pathogenicity of A.
Fmpmm to C. mrrigele H, and developed distinet sighs and  symptoms of the
isease, Considering the basis of pathogenesis study, future plan of research work
need to be promulgated in a befitting manner in order o represent the situation of
the bacterial discases of the country.
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Incidence of ulcer disease in African catfish (Clarias
gariepinus Burchell) and trial for its chemotherapy

M.M. Rahman and M.B.R. Chowdhury®
Deperrtmnent of Aquaculiuge, Bawglideal Ageiaturl Lindversity, Mystensagh 3202, Bangladesh
Correspanding euthar

Alsstract

Young Claries gereepinus cultured in an arfificial tank were severely affected by an
ulcer type of disease where 77% fish died within 5 weeks. From the lesions and
kidmey of affected fsh Aeromones, Peewdomonas, Flesolackerium, Microcaccus and
Staphwlococsiis were isolated where Aeromonas was obsarved as the dominant bacteria.
Among them, an A, hydropfils isolate AGK 34 was detected as a pathogen by the
experimental challenge test, In order to find out a suitable remedial measure of the
disease, bour different chemotherapeutants were applied b the affected fish in &
different ways under laboratery condition, (Affected fish were recovered from the
disease in different treatments. But the best result was obtained by a suceesdive bath
n 1-I% NaCl and subsequent oral treatment with commercial oxyteteacveline at a
dase of 75 mg/kg body weight of fish.?)

Key words : Ulcer disease, Arromonas fryropliila, Cl:umnuthe:ap:.-

Introduction

African magur, Claries gariepimus is one of the fast growing exofic fish in
Bangladesh. It has been widely cultured both in ponds and artificial tanks in this
country since 1989, Like all other fishes, they are not free from the threatening of
various types of diseases in Bangladesh,

Chowdhury {1993} reported that farmed carps and catfishes including African
magur have been suffering from diseases fike ulcer type of disease including EUS,
various types of lesions, tail and fin rot, bacterial gill rot, fungal and parasitic
diseases in a number of fish farms of Bangladesh. Among these, ulcer type of disease
is the most important one where bacteria were found to be involved with the disease
(Rahman and Chowdhury 1996). No systematic works on the diseases of Clarias
goriepinus were reported. Proper diagnosis of any disease iz very Important to the
cantext of Bangladesh. Moreover, our fish farmers have no proper knowledge of fish
health management, use different chemicals as an irregular practice of chemotherapy.
In mos| cases farmers fail bo control the incidence of disease, which need research
bazed information and its extension.

Considering the importance, present research works were planned to find out the
maortality pattermns of fish suffering from ulcer bype of disease under a cage study, to
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isolate and identify bacteria from the affected fish, to perform the challenge test with
some suspected bacterlal isolates, and to perform trials of chemotherapy to control
the disease.

Materials and methods

Chutbrenk of ulcer disease tn an artificial tank

A total of 500 African magur, Clarias gariepinus (43 £ 7 g) was stocked o grow
up Inan artificial tank { 11.7 m x .65 m x 1.1 m ) situated at the site of the Faculty of
Fisherles, Bangladesh Agricultural University, Mymensingh. Under ground water
was used In that tank and changed in every 3 or 4 weeks. The fish were fed prepared
food using rice bram (45 %), fish meal (15 %}, mastard oil cake { 30%) and flower {
5} i drregular basis,

An ulcer tvpe of disease was observed in that fish from the second week of
MNovember to the middle of December, 1996. The disease was grossly detected by the
appearance of lesions on the body surface of fish. Investigation of the incidence of
lesions and mortality of fish was considered as a case study. It was performed on the
basis of observation and sampling of fish 2-3 times in a week from different parts of
the tank. Some physico-chemical parameters viz., P |, lemperature and dissolved
oxygen af tank water was also recorded during the study period.

Bacteriological exarridnaltion

Moribund and freshly dead fishes were coflected randomly from different parts
of the tank with a scoop net in & plastic container with the same water and brought
immediately to the Fish Disease Laboratory for bacteriological examination.

Tryptone Sova Agar (TSA. Ouoid), Cytophaga agar (Anacker and Crdal, 193%)
and Aeromonas Agar Base (Owold) supplemented with ampicillin SR 136 E were
used for culture and isolation of bacteria in the present study.

Swabs from external lesions and kidney of the affected fishes were laken
aseptically and inoculated into different bacterial culture media according to the
standard decimal dilution method. The culture piates were incubated acrobically at
25" C for 48 h. Then some representative colonies were further cultured on fresh agar
plates to obtain pure cultures.

Characterization of the bacterial isolafes

The bacterial isolates were characterized and identified following the standard
morphological and biochemical tests stated in the Cowan and 5teel’s Manual for
Identificabion of Medical Bacteria edited by Barrow and Feltham (1993}, However the
aeromonad isolates were further identified up to species level according to the
methods described in the Bergev's Manual of Systematic Bacteriology (vol. 1) edited
by Krieg and Hol: {1984). The results of the tests were also confirmed with a known
strain of Aeromonas hydrophila (Thai Strain).
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Bacterial challenge test

For baclerial challenge test, 4 identified acromomnad solates were selected which
were recovered form the kidney of infected fish. Healthy young C. gariepinus (20g)
and an exolic carp, Puntius gonionotus (15g) were used as experimental fish, The fish
were acclimatized in the laboratory earlier. The test was performed following a
water-borme infection  method (contact by immersion) described by Kahman and
Chowdbury (1996).

Diriig Sensitizity test

Sensitivity test was performed to know the sensitivity of the selected aeromonad
isolates to different drugs. The test was conducted according to the mathod described
by Chowdhury ef al. {1997).

Trials for Chertotherapy
In arder to find oul sultable remedial measures of the disease 4 different

chemotherapeutants were applied in & different ways on the affected fish in
laboratory condition. The application methods and doses of the chemotherapeulants
were used according to the standard methods and doses described by Herwig ef al.
{1979) and Roberts e al. (1989) for the treatment of fish sulfering from various
diseases. The chemotherapeutants were commercial oxytetracycline, commercial
cotrim, table salt (NaCly and quick lime [Ca{OH);].

At a time, 28 affected fish were collected randomly from the tank and kept in 7
different aquarium ( 60 cm x 15 em x 15 cm ) containing preserved tap water where,
the stocking load was maintained 10 g/l Then different treatments of drugs were
applied on these fish. The trial was continued for 20 days and artificial aeration was
maintained in that time, The aquarium water was changed every afler two days, All
the treatments were repeated 4 times, After the treatment the recovered fish were
observed in the laboratory with normal peleted fead prepared with rice bran, fish
protein concentrate and flower at a rate of 3% of the body weight.

Dirug applicalion

Tregbment 1

The affected fish were successively bathed in 1%, 1.5% and 2% NaCl solution far
1 hour for each step and transferred to an aquarium containing tap water, The
treatment was repeated for 5 days.

Treatimenf IV

Commercial -l:lx:.rtl.'l;:'f',-d:ine capsule {(Phermadesh Lab. Lid.) containing 250 mg
oxytetracycline were 1 in this treatment, Everyday small pellets were prepared
using rice hran, fish protein concentrate and flour and required amount of OTC was
mixed with the feed. The rate of OTC applied to the affected fish was 75 mg/ kg body
weight /day for 5 days. The feeding rate was 3% of the body weight.
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Treatment {1

Commercial cotrim tablets (Sguare Pharmaceuticals Ltd.) were crushed into
powder form and mixed with the pellets. The dose of cotrim supplied to the affected
fish was 100 mg/ kg body weight/day for 5 days.

Treatment 1V

Al first the fish were successively bathed in 1%, 1.5% and 2% NaCl solution for 1
hour each and kept in an aquarium containing tap water. The fish were fed feed with
OTC at 75 mg/ kg body welght Aday for 5 days.

Trantoment ¥V

I this treatment the fish were simultaneously bathed in 1%, 1.5% and 2% Nall
for 1 hour al each step and maintained in an aquarium with normal tap water. Then
the fish were fed cotrim at 100 mg/kg body weight/day using the pellet feed for 5
days.

Treatmeent VI
The fish were successively dipped in NaCl (1%} plus CalOH); (0.1%), NaCl

(1.5%) plus Ca((H)y (0.15%) and NaCl (2%) phis Ca{OH2(0.25%) for 5 minutes at

each step. The fish were then maintained in an aquarium containing tap water and
observed for recovery,

Treatment VI fcontrol) 4
No drugs were applied on the affected fish. Only pelleted feed was supplied to
the fish and water was changed in every 2 davs.

Results and discussion

A severe ulcer bype of disease in young Claries garfepirus oocurred in an artificial
tank with the expression of irregular lesions on the body surface of fish which
gradually tumed into ulcers. The affected fish started to die within 34 days after
appearance of the disease. In the first week, out of 500 stocked fish 15.00% showed
lesion on the body surface and 13.86%  died (Fig. 1), However, the disease became
gevere in the 3rd week when mortality recorded 20005, In the 5th week of the
experiment the affected fish were found to recover, when mortality became 5.0%.
During this period cumulative morlality was T7.0%. The resulls were correlated with
the reports of Rickerds (1973} where he observed B0% mortality of Japancse eel
lingerlings caused by an ubcer type of disease in Japan. Fotis of ol (19%4) also
abserved 8% mortality of common carp (Cyprinus carpio L) in an ulcer type af
disease in Greece. However, during the study period P* of the tank water was
recorded as 7.78. Average temperature and dissolved oxygen was recorded 2.5
and 7hmg /1 respectively.
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Fig. 1. Prevabence of the occurmence of lesion and mortality in O, ganepines i the artificial tank.
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From the lesions and kidney of affected fshes, Aeromomas, Psendomomas,
Flavobecterium, Microcoocus and  Staphsdococens were solabed, Moreover, Cufephaga
were abso iselated from the lesions of affected fishes, However, the percentage
composition of bacteria in kidney of both healthy and diseased fishes are shown in
Table 1. In the present study, Avromipigs was detected as the dominant bacteria in the
kidney of disease affected fishes which was 80% of the total bacterial content. In
contrast, 35% Arromonrs was found in that ofsthe healthy fishes. Abkdullah (1989
isolated Acrommoras hydrophie, Psewdmmonas arraginosa, Psendomonas spp., Edwardsielln
spp.. Moraxella spp., Flrvobacterium spp., pasteurclla spp., Bacillus sp. and Enterohacter
sp. from diseased catfish (Clarias macrocephalus) in Malaysia. Pal and Pradhan (1990}
also isolated pseudomonads, acromonads (A. hydrophila) and coccus (Micrococces
parins) from the lestons of ulcerative condition of air-breathing fish in India.
However, Chowdhury e al. (1997 chserved that the aeromonad content in the
kigney of healthy Pusting gonionotes varied from 20-530% in different months but,
Rahman and Chowdhury (1996) observed 72-32% aeromonad content in the kidney
of farmed carp fishes suffering from an ulcer tvpe of disease.

Table 1. Percentage composition of bacterta in the kidney of both healthy and diseased fish

Fisk HMero Peendo Flavo hicro Staph
Healthy 35 15 7 k3| 12
fish

Bk 7 2 B 3
Diseased
fish

Arrn | Aeromersis, Paoudn @ Peeradoerormas, Flepa © Flevalvrchorzum, Micm @ Mmoo, St .'Rl'nreﬁ_l_p.'n'nrm'm

my
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As aeromonad was the dominant bacterial group recovered from the lesion and
kidney of affected fish, they were Further identified as A. kydrophila, A, sobria and
Avromonas spp. Rabman and Chowdhury (19%6) also classified some aeromonad
isolates a8 A ndropiids, A, selrie and Arromoenas spp. recovered from some ulcer
disease affected carp fishes. Species level identification of bacteria isolated from an
exotic catfish, C garfepmus is the first time report in Bangladesh.

The results of the bacterial challenge test are shown in Table 2. In the present
study only the A. hydrophila isolate AGK 34 successfully produce disease both in C.
gariepines and in P. gonionotus with mortality. But, no pathogenic response were
ohserved either in A, fydropfhila isolate AGK 94 and or in A. sobriz isalate AGK 25 and
ACK 98. Esteve of al. (1993) observed that A. hwdrophila causes ulcer disease in
Ewropean ¢ll, Amguills anguilla, Rahman and Chowdhury {199%6) also reparted A.
ieydropihila a5 a pathogen causing ulcer disease in some carp fishes which supported
the present study. However, in the present study two species of experimental fish
were used. High mortality was observed in both of the fish species when they were
chalienged to the A, fydropiula isolate ACK 34, Thus it is suspected that the isolate
might be highly virulent one. Moreover, among the two species of fish tested, P
gomonotus showed higher mortality. The reasons of such findings were not studied.
But, it is suspected that P. gowionatus might be more susceptable to the pathogen.

Table 2 Experimental infection with the selected aeromonad isolates

Aerampnad saales Es-.pq:"r{';mhmrat Tone of &l Wby
I

Tesied Dhied ()
ALE 1% LIaFNE armaHiE 2l ] 1]
ALK XM < M 15 Bl
ALK ¢ 20 0 1]
ACK 8 v kel a 1]
Contred {mo bectedum) _._. 20 a 1]
AGK IS Purmdine 20 L] 0

pomnaties

AGE M " 2 15 i
Ak ™ o | i ]
AGK 56 v 20 a I
Contrdl dno bacteoum) P il L] ]

Data summarizes beo repeated frials

In the drug semsitivity test, all of the selected aeromonads including the
pathogenic isolate were found o be sensitive to oxyletracyeline (OT), oxolinic acid
(OA) and chloramphenicol {C). Mast of these isolates were found to be resistant to
erythromycin (E), streplomycin {S) and sulphamethoxazole (SXT) (Table 3}, The
results were correlated with the findings of Sunthonnan ¢ al, {1981). However, Banu
(1996} observed that 26% asmomonad solates recovered from different fish farms of
Mymensingh were resistant to oxvtetracveline. But m the present study, all of the
isolates were found Lo be sensilive to the antibacterial agent. The reasons of such
findings were not studied. It is believed that such findings were due to the serological
ditference of these isolate from other isolales.
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Table 3, Sensitivity patterns of the selected Seromonad isolates recovered from diseased fishes

Apromoid Respamse to different antibiotic agimts with thele zone of nbibiton (mm)
[asdade
or | oa | © | = | s | P
ACKE 54 =17 ] =28 5 i I
AGE =3 +30 =35 +20 K R
AGE 95 =7 +71 =25 K w2k R
AGE 25 =13 +17 <18 + 15 K 15

BT - deimaeveiiog (A0 paflinel, 240 Chaliie wd |2 p&l’d’.‘u'l [ i?k\klhﬂLkD.ﬂL‘.ﬂwal [RL I e, S XT !
Sulpnamielhoxazols {25 J.rs-.i:"lsf_l. £ Sirepiomgein lei'l-:'?.ﬁ{m:_:'. Er Empthromyors (10 ygidise)

In the chemotherapy trials, the best result was observed in T-1V, successive bath
i MaCl and subsequent oral treatment with commercial oxyletracycline. [n his
treatment, the percentage of recovery was 43.75% (Fig. 2). In the oral treatment with
commercial oxvietracyelime (T-I1 ) 31.25% fish were recovered. No fish were
recovered From the disease in T-VI, dip in MNaCl mixed with CalOH],. The prevalence

of recovery of diseased catfish (C gurdepines) in T-1, T-IH and T-V were recorded
259%, 12.5% and 253% respectively. Robers of gl (1989 found etracicling o be
effective in oral reatment of Puativg sorforotus at 500 mg /500 g feed inan ulcer [yvpe
of disease, Jhingran (1990} also found oxytetracyeling (o be effective for the treatment
of EUS affected fishes, In the present study all the  teeabed Gsh were not cuned in
none of the treatment. Tt was suspected that unrecovered fish were severely infected
before the treatment started. However, the results of the chemotherapy trials might
be applicable 1o other ulcer disease affected farmed fish. The present study will help
fish farmers in choosing suitable treatments in order to save there fish from ulcer
disease.

% of recavery

|OT-1 ET-2 O3, H%4 WT-5 OT-6 BT7

Fig. 2. The revocery patierns of diseased cathish (0 garieminigs) with different treatments.
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Abstract

A feeding strategy model is proposed using storach content and resource availability
data as a modification to Costello (1990) and Amundsen ot al, (19961 Incorporation of
feading electivity Index (E) instead of the prey-specific abundance signifies the
importance of resource availability in prey selection as well as the predator’s ability o
specialize, generalize or avoid particular prey items at the individuial and population
lemraal

Koy words : Feeding strabegy, Prey importance [alectivity), Tilapia

Introduction

Miche breadth in animal are often measured without regard to the relative
fraquencies of the various resources available to the organisms. Thus these indices
lack wida acceptability and objective interpretations, simply because resources thus
used by the predators are not simultaneously incorporated in those indices.
Feinsinger ef al. (1981) defined niche width as the degree of similarity between the
frequency distribution of resources used by a predator and the frequency distribution
of resources available to it. Niche width can appropriately be quantified now with
Crekanowski's proportional similarity (PS) index which takes into account the
resource available or accessible to the predators and the resource used by the
predators as well (Feinsinger of al. ap. cil.).

Prey abundance and selection are of paramount importance in feeding strategy of
any fish. Feeding strategy changes with ontogenetic dietary shifts, variations in
morphological adaptations and development of feeding apparatus such as,
protrusible jaw mechanisms, pharyngeal teeth's (Wootton 1990}, encounter and
capture varying with visibility, encounter probability, escape speed, ingestion and
retention (Pearre 1986).

In this paper it has been shown that, feeding siralegy analysis incorporating
Ivlev's (19613 feeding electivity index (E) signifies he Importance of resource
availability in prey selection as well as the predator's ability lo specialize, generalize
or aveid particular prey (tem both at individual and population level.

Materials and methods
The data used in this paper was part of a work carried cul al the Riverine Station,
Chandpur, of the Bangladesh PFisheries Research Institute during 13-13 July'®5 in a
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nursery pond wsing two size {small and largel categories of Cheochromis app.
[Creachromas niloticus (L) x 0. mossawildcus (Peters) natural hybrid). The fish and sub-
surface plankton were samplad every 3 h from the nursery pond for 48 h to analyze
thsir gut contents, food consurnplion, feeding electivity and available food.

Pond preparation aud fish stocking

The pond was a nursery type, about 1,620 m' in size (water area 990 m}, 1.85 m
in maximum depth and was kept weed-free for easy netting, The pond was prepared
i June 1995 by completely drying, Uming (250.0 kg, ha') and manuring once {cow-
dung 10.0 £ ha”, urea 16.0 kg ha” and triple super phosphate 32.0 kg, ha'). Two sizes
of Oreschromis spp. juveniles, collected from the Riverine Slation’s other nursery
ponds, were stocked at # density of 7.0 juveniles. m* {3465 individuals of each slze}.
Betore stocking in the pond, fishes were kept in a Aow-through system for 48 b to
complately emiply their gut contents. The small fishes were 4.3-9.3 em in total length
(TL) and L.&-15.5 g in weight and the large fishes were 9.5-13.5 ¢m in TL and 14.4-45.4
g In weight. Priar to stocking in the pond the fish had been fed a supplemental feed
composed of 40% rice bran, 40% wheat bran and 20% fish meal at 2-5% of body
weight (bw), once daily bul not during our experiment. Two days after stocking, 10
fishes of each size were sampled every 3 h for 48 h with a cast net (3x8 m, mesh 0.5
e}, In total, 320 fishes (160 of each size) were collected.

Stomach contesit analysis

Fishes were checked immediately after capiure lor regurgitation (if seen, the fish
was replaced), and preserved in 10% buffered formalin until examined. Each Fish was
measured for TL {mm), and wiighed (+ 1 mg) using a Sartorlus electronic balance
within two weeks after collection and no correction factor for fixation was used. Only
the anterior portion of the digestive tract lying between the esophagus and the fiest
major bend of the small intestine, just after the stomach, was dissected out as
digestion is less advanced in this portion and food items remain mostly identifiable.
Tilzplas are reported o have a relatively long and coiled intestine up to 14 times the
body length (Edwards 1987), and food digestion and assimilation is completed in the
first half of the intestine (Bowen 1981). Similar methods have also been adopted by
McComish (1967} and Minckley of al. (1970) for buffalo fish: Dewan ef al. (1977, 1985
arwd 1991} for carps and Dewan and Saha (1979) for tilapia.

Each stomach was blotted uniformly with tissue paper and weighed once along
with the gut contents, then opened ImE;L!:udma]h and gut fullness assessed on a
visual scale of 0 (emply), 0.25 (1/4" full), 05 (1/2 full), 0.75 (3/4" full} and 1.0
(completely full). The entire gut contents were then carefully transferred to a petri
dish or a vial with a standard 10 ml of distilled water. Cleared guts were weighed
agam lo calculate the weight of the gut contents (Dettmers and Stein 1992). Siomach
contents were expressed as mg. g of bw of the fish {wet weight of both). Larger food
items of animal origin were usually counted under a dissecting stereo microscope
(Wild Herbrugg), but In the case of tiny items (such items of plant origin, rotifers) the
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gut contents were well mixed, and 1 ml was sub-sampled by a digital Finn pipetie o
a Sedgwick-Rafter counting cell (1,000 mm’, 50x20x1 mm} and 100 randemly chosen
grids out of 1,000 were examined and counfed under an inverted microscope
(Olympus CK2). Three such sub-samples were enumerated per fish, All organisms
were identified lo genus level (Prescott 1962; Ward and Whipple 1978) and the
percentage of each category determined. Percentage composition by number (the
percentage abundance) was used for calculating the relative abundance (%) of food
itern in the stomach (Windell and Bowen 1978, Bowen 1933),

Selection of available plankton by fish was calculated using Ivlev's (1961}
electivily index (E).

E=5t-P/St+P

where 5t and P, are the relative proportion of the prey category @ in the fish gul
{ration) and in the environment, respectively. The resultant index reflects random
ingestion (around 0), weak to strong selection (up to +10) and weak fo strong
avoidance (down to -1.0) of a particular food item.

Plankton

Five cne litre samples of surface to sub-surface water (within (02 m depth} were
taken from three places of the pond {near the bank, middle and other side) every
three hours prior to fish sampling, filtered through a 15 pum plankton net, carefully
washed into plastc jacs and made up e a standard 200 ml volume with 5% buffered
formalin. Chce well settled, plankion were concentrated in a standard 50 mi volume
and preservied until examination. Three such 1 mJJsub—sample& were laken [rom each
plankion sample and the mean numbers. 1, relativé abundance (%) and identification
of each food item were done in the same way as for stomach content.

Costello (1900 amd Anrandsen ef al, (T3} appraach

Costello’s method incorporates frequency of ocourrence (FO) of a given prey type
(expressed as a frequency of the total number of stomachs In which prey are present)
im the r-axis and percentage abundance of a given prey Ilype (defined as the
percentage of total stomach contents in volume, weight or numbers in all predators
comprised by that given prey) ingested by fish in the y-axis (Fig. 12). In the Caostello
plat, generalized feeding strategy (a high within-phenotype contribution to the niche
width) is indicated by data points distributed along the entire x-axis, rather than just
to the lower right quadrant. In practice, specialized leeding strategy (a high between-
phenotype contributions to the niche width) will rarely be determined, as the data
points of prey abundance and FO rarely fall into the upper left quadrant ( Amundsen
of al, 199a).

An amendment o the Costello (1950) method was developed by Amundsen et al,
(1996) by only substituting prey-specific abundance [defined as the percentage in
volume, weight or number a given prey taxon comprises out of all prey items in only
those predators in which that given prey occurred) for percentage abundance on the
y-axis (Fig. 1h) and keeping the FO in the x-axis as such,

203



ARY Hereon & KA Piitowie

In Costello {(1990) and Amundsen et al. (1996} methods nothing is told about the
alfect of resources available, accessible or selectivity to a fish's feeding strategy.
Presumably it should be considered as, equal availability and electivity of all
resotirees. In nature and field level studies, this assumption is unwarranted and thus
describes inappropriately the feeding strategy in respect to both components of the
fotal miche width.
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Fig. 1. Explanatory diagram for the (a) Costelio (1990 and (b} Amundsen & al. (1596)
miethods (BPC= between-phenobype component, WRC= within-phenotype compuonent].

Results and discussion

New approach
We suggest the use of electivity index, E (Ivlev 1961} on tho y-axis, and
malntaining the FO on the r-axis (Fig. 2) of the Amundsen et al. (1996} plot. We have
followed a similar principle {as indicative of biologically significant dietary overlap,
coined by Zarel and Rand (1971) in considering the electivity index beyond the
arbitrary level of +0.4 and 04, respectively representing a biologically significant
sebection and avoidarce, and between -0.4 and 0.4 as generalization. The FO of a
particular prey item in the fish's stomach will direct the trends of either individual
(low FOY or population (high FO) sirategies.

This approach has been appled o the resultant Ivlev's electivily index derived
from feeding data (Tables 1 and 2) of two sizes of lilapia, Creocliramis spp. and
plankton avalability data from a nursery pond (Harpon and Pittman 1998}, The
%raphu*al feeding strategy thus obtained with this new model are shown in Figures

aand 3b.
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Fig. . Explanatory didgram of feeding strategy, niche width
contribution and prey e|.-|:1:|'.i.1.':||:_'.r tor the 'P'I.'I:IF-LHEd menw method.
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Table 1. Diel mean plankion composition (P %), stomach composition (58 %) and resultant
electivity indices (E] of two sizes (6 amd 12 cony of Oresclrattis spp. frama nursery pond (1315
July 1555), Bangladesh
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Table 2. Frequency of cocwrrence (Freq, Occurr.) and prev-apecific Ivlev's (1961} electivity
indices data of twao sizes (4.3-9.3 om TL and 95-13.5 em TL) of tilapia, Oreocleremis spp. from a
nursery pond (13-15 July 1995), Bangladesh
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Fig. 3. application of new feeding strategy analysis methwd S stomach content data of Crmdimmis spp
[ mosarabicus (Peters) x €L miioticus (linnacus) natural hybrid] and resource date from o shallow
nursery pored (13-15 July 1995}, Bangladech {refer to Tables 1 .and 1), The black dots represent diffesent
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Interpretations

The fish show selection of prey items when the data points are located on the
upper part of the plot (+0.4 to +1.0). Data points positioned in the lower part {-0.4 to -
1.0) represent food items that are avolded and food items that have been eaten
inadvertently or randomly {between the ranges of +0.4 and -0.4) are positioned in the
mid part of the plot. Data points located in the upper left quadrant indicate selection
and specialization of prey at Individual level (though of low oceurrence in the gut but
those prey have been strongly preferred by few fish), indicating a high between-
phenatype component. Data points generally a single point or a few, in the upper
right quadrant represent prey selection specialization by the fish population
(high occurrence of the prey in the gut and that food item has been strongly selected),
also indicating a high between-phenotype component. Data points in the mid part of
the plot (between +0.4 and 0.4} indicate a generalized feeding strategy, similar to
Amundsen et al. {1996) within-phenoty pe component.

Diata points in the lower left quadrant indicate avoidance of that food type at the
population level. An electivity index of -1.0 for any foesd item would mean that this
particular food item was available in the environment {plankton in this experiment)
bt never in the fish’s ration, and thus the frequency of occurrence of that food item
15 0. This applies to all the stems found in the environment but avoided by the fish
E;P*Lﬂatim and correctly leads to a clustering of data points an the lowar 166 cormer,

ta points closer to the lower right comer would indicate that most fishes are
ingesting that feod item but in much lower proportions (indicating aveldance) than
found in the environment.

Similarly, there will be an electivity indgx value of +1.0, indicaling strong
stlection for certain prey items, when they aré absent in the resource availability
spectum (plankton in this experiment) sometimes because of their rare oooureence
and at other times due to biased sampling and enumeration procedure, but present in
the fish's gul. Because, there is no single unbiased sampling procedure for
quantifying entire resource spectrum (plankion, benthos, detritus, aquatic vegetation,
atc. ) available or accessible to fish.

Conclusions

Feeding strategy analysis by Amundsen o ol (1996) method seems inappropriate

use resource availability data are not taken into account, rather considered as
irrelevanl. The present proposed mwethod would facilitate understanding of the
teeding strategies and total niche width compenents of predators with reference to
the resource availability in the environment. Moreover, information aboul selection
and the predator's ability or limitation 1o specialize, generalize or avoid prey items
both at the individual and population level can be obtained and interpreted
objectively, This method seemed Lo meet the necessity of both resource use and
selectivity, concurrently. If the problem inherent to sampling procedure and
quantification of entire respurces available/accessible to the ]:Ir{'dgmrﬁ could be
overcome in future, the feeding strategy analysis with the proposed method would
be more robust and accurate than as reported here. It may be opined that Amundsen
et al, (1996) method can only be used wﬁen resource availabihity data are lacking.

Since niche width can be described in relation to resource availability and use
concurrently (Feinsinger et al, 1981), why not feeding strategy analysis using resource
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use and availability data be in accordance with the theoretical concept of total niche
width as coined by Hurlbert (1978) and Petraitis (1979).
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