Vol 4(2) ISSN : 1026-6690
July 2000

Bangladesh
Journal of Fisheries Research



Bangladesh Journal of Fisheries Research

Editor
[r. MoA. Mazid

Associate Editors

Die. M.A. Hossain
Dr. M.G. Hussain

Editorial Board Menmbers

Prof. Dr. A.K. M. Aminul Haque
Prof. Dir. Syed Gheyasuddin
Frof. De. M. Altaf Hossain
Prof. Dr, Gulro Begum Sufi
Prof. Dt. Nani Gopal Das
Dr. 8K, Paul
Prof. Dr. M. Kamal
Mr. SN, Chowdhury

Assistant Editor
M. Enamul Hog

Aims and scope: The Bengladesh Fowmal of Fehemer Restarck bs-published by Bangladesh
Fisheries Research Insoiture (BFRI), The Journal sccepts original research articles, sciennific
notes and review papers on different aspects of fisheries including, bur not limited to, fresh and
brackishwater sguaculmure, manculture, reproductive physiclogy & genetics, nutnition & feed,
pollution & disease, post-harvest techaskeny & quality control, and squatic environment.

Publication information: The Banglodesh Fowmal of Fishemer Reseorce | published half-yearly
in owo issues (Janwary and July). The subscription rute for esxch annual volume is: (3]
individual- BIYT 500 {overseas US% 30, (b} instimtion- BDT V000 (U5E 600, The Journal is also
available in exchange for publications of learned societies, research instineres and universities.
All payments should he made in favour of the Bangladesh Jourmal of Fuherios Resserch, and all
correspondence addressed o the Director General, Bangladesh Fisheries Research Institute,
Mymensingh-2201, Bangladesh, Fax : {+880-91-58259). E-mail: fsbfrif@bdonline.com




Banpladerh T Flsk. Hen, 420 2000: 105112

Nutrient digestibility coefficients of diets with varying
energy to protein ratio for Japanese flounder, Paralichthys
oltvaceus

M.A. Hossain™', P Jahan® and K. Kikuchi
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"D partanend of dgraculnme, Baepladesh Agriculmal [ipmersiey, Mywemaiagh 2007, Banpladeil
*Laboearoey aff Fiek Nwmirion, Todwa Liiversiny of Fuberies, Tobe 108, Fapan

*Cormespomding anhor

Absiract

& laborawory wial was conducted in 2 sea water recirculatery system w study the nutrient
digestibility cocfficiens of diets with varying enetgy w protein metos in Japaness
Aounder Peralioiss alfeaees. Six diferena: expenmental diets with two progein levels (45
2nd 33%) having stx different energy o profein raco of BT, 90, %4, 107, 110 ond 114 were
formulated using white fish meal and casein as prowin sources, The resules of the study
showed that the apparent protein digestibility (AP value ranged berween 90059 o
B1.61% and theee was no significant differences (P> 0.05) berween the APD values of
dieas 1, 2, 3, 4:and 6. The apparent lipid digestibility (ALD) values of dices ranged
between 88,14 1 90,0 8% The apparent enengy digestihilicy CAED) values ranged berween
BES o B7.51% with diec 3 producing slgnificandy che highest AED value, In geoeml,
cxcept in diet 1 the ALD and AED values increased with the Increase of dietary lipid at
both provdn levels. The results of the presenn investigation indicared that Japanese
Rounder can efficdently digest the diewry nutrients at varying enesgy to protein ratkos,

Key words: Murrient digesubiliey, Enesgy-protan ratie, Japansse founder

Introduction

Cne of the most important aspects in the evaluation of the effectiveness of a feed s
the determination of its digestibility. This measures the ability of the fish w digest and
ahsorh the nutrients it 5 fed. Besides, the measurement of the digestible crude protein,
the determination of digestibility of the organic mamer or lipid and energy content of
feed 15 also important,

Measurement with chromic oxide as an exogenous indicator is the most frequently
used method of dipestubility derermination (MREC 1983). Bur faecal collecrion merhods
pose sefiows technical problems in obtzining correct value. For example, fasces have
been collected by several methods including dissection (Mose 1967, faecal stripping
{Tmaba e gl 1962) and sucdon (Windell er af. 19783), collection in special chamber (Cho
and Slinger 1979), seitling of facces (Law 19840 and conrinuous filiration of effluent
water (Choubert st gl 1979). In the present study, a specially designed fioating ner cage
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with tank underneath was used m collect fueces by sedimentation.

Japanese Nounder (Paralichelys olingceus) is one of the most important aquaculiure
species in Japan and production of cultred flounder ranked fourth among marine
culiured fish in [apan (Kikuchi ar of 1997). The fish is highly carnivorous and needs
higher dietary promein for growth. The growth of Japanese flounder with different
protein sources has been studied (Kikuchi of all 1997) The present study was undertaken
to determine the nurrient digestibility coefficients of varions diets with different energy
to protein vatio for Japanese flounder (2 aiffeceus .

Materials and methods

Experimental system

The expériment was conducted in Abiko Research Laboraory, Chiba, Japan in a
specially designed facces collection system. The floating net cages made of HDPE (high
density polyethylene) were set in a Z00I volume sea water recirculating system fibre
glass tank. The water depth in the rank was maintained at 0.6 m. There were 6 net cages
(45230 cm) ser in the tank. Each of the floating net cages were fined with a conical
botrom rectangular perspex glass tank which served as faecal sertling tank.

Experimental procedure

About one year old juvenile Japunese flounder (P olivacens) were obtained from the
Abiko Research Laborastory. These fish were origimally collected from a commercial
hatchery (Anagawa Shokusan) in Mie Prefecture (average wt. 1.0g) and transported 1o
Abiko Research Laboritory in Chiba Prefecture. The fish were reared in a 20000 volumes
seqd water tank with @ commercial diet used for Japanese flounder (Higashimar Foods
[nc) at 20°C until the start of the experiment.

Since there were & fasces collection tanks, the fieces collection experiment was run
twice to have replicate values, Eight fish with mean body weight of 105-107g were
stocked in each floating net cages. Facces were collected twice - moming and evening for
T weeks in each run. Natural light-dark was maintained and the water temperatune was
kept at 2021"C, Adequate cxygen supply was cnsured by arificial aeration. The pH of
water Wis maintained berween 7.0 and %0 by occasional addition of NaHCO,. The
salinity wat maintsined at 35ppr. In order to adjust the salinity of rearing warer,
freshwater was added corresponding to evaporated volume.

Experimental diets
5ix experimental diets were formulated using white fish meal (Nippon formula Feed
Lrd.) and casein (New Zealand Milk Products) as the main protein sources (Table 10
The fish meal contained 62.8% protein, 13.9% lipid and 17.3% ash on dry matter basis.
The casein contained 92.0% protein. The diets were formulated at two protein levels (35
2nd 43%; and each with three energy levels to have six different energy to protein ratio of
7, 90, 94, 107, 110 and 114. Polluck liver oil was used as lipid source to maintain the
desired energy levels in different dicts. Pollack liver oil was obmined from Riken
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Vitamin Co. Lrd. Vitamin and minerals premixes were obtained from Nippon Formula
Feed Mig. Co. Lod, The energy o protein ratio was caleulated as gross energy per
kgferude protein (%) in dier. Chromic oxide was used an 0.5% level a3 an exrernal marker
for nurrient digestibility study, All the feedsmuffs except the pollack liver oil were
processed in a mixer afier grinding and were formed 1010 spheres of 4mm dismeter using
& twin exrruder with addition of wp water and pollack oil. The prepared diers were deted
in an air dever ar 2570, These diets were stored ae -35°C ol use.

Table 1. Formulation of experimental diets with different ratios of
eTergy o me.-Ei:l'l. for ]:pn.nue fpunder

Imgredien (4] Dt Mo
1 I 3 4 5 f

YWhite fish meal b M | 521 511 42.5 425 415
Cascin 2.3 223 223 18.2 182 18.2
DPesato starch 8.3 B.5 8.5 g5 8.5 g5
Pollack liwer ail® 0 74 11 T 12.0 17.4
Celhelose =1l 4.1 ] 17.8 128 71X
Mineral mixmice™" 2.8 2% 1.8 28 2B 1R
Vitamin mistare® v 27 1.7 T 2T iy
Chromic oxide 0.3 .5 05 0.5 .5 0.5
Taeal 1) 10 ] 00 104 1l

*Rrker Vagewn Co, Lot (Frad oil {1
=& hippor foroeuly Fesd Mg, Co., Lid,

Feeding and faeces collection

Fish were acclimated tw the experimental system for 7 days before the star of the
experiment, Fish were fod to satiation twice 2 day on each of the experimental diets.
Faeces collection stamed 4 days after feeding w allow evacuation of all previeusly
ingested materials. After feeding the fish, specially designed faeces collection tanks were
attached beneath each of the ner cages with hooks so that the faeces voided in net cages
could be settled at the conical bomom of the atached tank. Before collecting feces, the
anached tanks were unhooked carefully and the sertled feces were pipetted out in
cenitrifuge wbes, Then the faeces were collected by cenrrifuging in a refrigerated
centrifuge at 5,000 rpm for 15 minutes. The collected faeces were stored at -35°C until
sufficient amount was collected. At the end of the experiment, the collected feces wers
dried in a vacuum freeze drver before biochemical analysis was done

Analviical methods

The proximate composition of the feed ingredients, feed and faeces samples were
analysed acconding to AQAC (19300 with NFE (nitrogen free extract) being determined
by difference, The gross energy content in feed and faeces samples were analysed by a
bomb culorimeter (Shimadem, sutecalculating bomb calorimeter, Model CA-4F)L
Chromic oxide was determined by using the wet-digestion method of Furukaws and
Tsukuhara (1966), Differences in digestibility coefficients were tested for significance
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{F=0.03} by Duncan’s Multipie Runge Test (Duncan 1935,

Results

The results of the proximate composition analysis of the experimenral diers are
shown in Table 2. Crude protein, lipld and energy content ranged between 43,4 to 36,5%,
%8 1o 203 and 4583 w 337 Kaal/100g respecuvely, Protein, lipld, éenergy and chromic
cxide content in feces of fish fed experimental diers are shown in Table 3. The protein
content was highest (19,0 2%) in faeces of fish fed dietr 3 whilst fish fed diet 4 produced
the lowest faecal protein (11.82%) Similarly, lpdd content in fueces of fish fed diet 6 was
highest and thar of dier 1 was the lowest, The enerpy content in faeces of fishes fed
different diets ranged berween 263 to 305 kaal/ 100

Table 2. Analysed proximate compesition of the experimental diets {% dry mamer basis)

Ingradiencs %) [rist Mo
1 2 E] 4 3 fi

Dirw meateer &0 o7.3 o LN ] 970 B
Crude protein 36.% 56.1 afd 43.4 4,1 44,1
Crude lipid Q9 145 17.2 12.7 16.0 M.
Ash iz 11.5 114 9.5 9.5 9.7
Crude fibre £S5 .11} i 175 131 82
NFE* 14.0 11.3 113 149 i5.1 15.5
Chromic exide e LET 0.4% .44 046 (4%
Giroas enerpy 44z S10 532 483 s 30
{Ecal/ldbedizr)

GELP" &7 ik ] 107 113 L4

*MNamopen foe eningod calvlovied @F § (0-% { maiEnr = pealtin e g ook cudi )
“ﬂrﬂnmlnpﬂé;u'a'um;lmnﬂtﬁéj

Table 3. Nowrientand chromic oxide contents in Fish feces fed diets with different enérey e proteis ratio

Conpanenis Dier Mo
1 P 3 4 3 fy
Prodedn (5 (LR 1700 %12 11.52 13.06 13.1%
Lipid (%) 13% 533 .76 4.1%9 534 7.8
Energy (Keal/100g) 253 AL 2k a3 203 305
_Chromic oxide (%) 159 1.63 1.96 1.29 139 L5

The apparent nutrient digestibility of protein, lipid and energy of the experimental
diets are shown in Table 4. The resulis of the present study showed thart all the nutrients
under investipation were well digested by the Japanese flounder The apparent protein
digestibility (APDY) values ranged between 90.5% o 91.61% and there was no significant
difference (P =0.05) between the APD values of diets 1,2,3,4 and 6. However, dier §
showed significantly the lowest APD value (90.59%). The apparent lipid digestibility

|8
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(ALY values of different experimental diess runged between 88.24 1o 90.18%. There was
oo significant difference (P=0.05) berween the ALD values of diets 1, 2,3 & 45 2,5, & 6
and 4 & 5 respectively. The apparent encrgy digestibility (AED) values ranged between
B0.35 1o 87.52% with dier 3 producing significanty the highest AED) value. There was no
significant difference berween the AED values of dists 1, &, & 6 and 4 & § respectively.

Table 4, Apparent nutricnt digestibility cosfficients of diets with
different enezgy (o protein ratio in Japanese founder

Comprments Dries Mo
I 2 3 4 5 &

Protsin 9160 &1.51" Bl.61" 972" 0,39 G, T4
(28> (=0.§3} (=005 [=0.18) {=0.25) (T2
Lipid N4 B 7ok REL B3 245 ER.Q= RoATE
[=0.18) (=0.11% =000 [(+0.23) { =0.27] (= 0RS
Enerpy 54540 H4.25" 27.52¢ B0L55° B0.91" B3.T4¢
[ +0.43) (=071 { =008 { T0.04) (1210 (=117

_:'Fég'um e e g o Nameay phe same ESNRITIRCS o ot sisicannly dpfeent (P 005)
** Vhiveer im0 che paremihers are seedaend destaron of mament maane

Discussion

The result of the present study indicated thar the protein, lipid and energy of the
experimental diets with different energy 1o protein ratio were well digested by Japanese
lounder The APDy value of all the dieis gre gbove 908 This betrer digestibility might
be related with the higher level of white fsh mes] wsed ss dierary protein source.
According to MBLC (1983) fish can digest up to 93% of the protein in fish meal. However,
this value can decrease 1o B0 o 85% depending on the origin and processing of the fsh
meal used {Ogine and Chen 1973}, The fish meal used in the present study was prepared
by low temperature processing. Saro {1999) reported slightly higher APD valuss of 5.1
to 96.6% in Jupanese flounder (P offpaces) fed diets with 55 to 66% protein having
different energy to protein ratics, The APD values obtained in the present study dare
similar to the APD value of white fish meal protein ($.7%) reported for ruinbow trout
by Smith er ol {1995), Kabir ¢t of. (1998) also reported a similar APD value of 39,404 in
rainbow trout fed a dier contsining 30% proein,

In general, higher APD values were obtained in diets with higher protein contents.
These results are in agreement with similar stedies measuring APD in other species
[Austreng and Fefstie 1979, De Silva and Perera 1954, Hajen o ol 1993) The usual
explanstion offered has been thar the propertion of metabolic fascal nitrogen decreases
with the rise in protein content in the dier (Nose 1967, Ogino and Chen 1973, Jauncey
1982}, It is also possible thar an adapracion of digestive enzymes o the level of protein in
the diet conteibutes o increasing the level of nitrogen (Le protein | digestibility when
the level of prowein in the dier increases {Kawal and Ikeda 1973).

The ALD values obtained in the present soudy are sliphtly lower than that of Sato

[0&
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(1999 who observed ALD values of 901 1o 95.7% with smaller sized (79g) Japancse
founder fed diets containing 35 1w 60% protein. Ohtz and Watanabe (1998) also reported
crude lipid digestibility of 879 1w 97.1% in minbow trour fed 49% proein containing
cxtmuded peller dier. However, Hossain & o, (1992} reported 89.96% and 93.24%
digestibility of lipid in fish meal and sovbean meal dier pespectively for Tilapia
(Orecchromis moisembices) which are within the range of the values obrained in the
present study.

The AED values of different experimental diers in the present study ranged berween
8,55 1o 87.52% and these values are higher than some peporied values (74%, Windell o
@l 1978k for minbow trowt) but lower than repormed by others (91%, Cho er of 1982,
91.5%, Smith er af. 1980, §9.3%, Smith er @, 1995) for the same species. Sato (1999) also
mported slightly higher AED values of 83 o 93.4% in Japanese flovoder fed diets
contaiming 33 w 66% protein, However, the values obtained in the present study ace
more of less similar o the value reported for grass carp (83%,; Law 1986), The slighty
lower AED values obtained in the préesent study with Japunese flounder compared 1o that
of Sato (1999} might be related to the smaller size of the fish and higher level of dietary
protein used,

The lower AED wvalues obmined with different diess compared to diet 3 in the
present study might be related to the higher level of cellulose in those diets. Hilon e al
(1983) suggested that o higher dietary crude fibre content may accelerate the rate of
passage of digesta through the intestinal tract thos reducing the digestbility of energy
and protein. Smith and Lowvell {1973} also reported that fibre is negadvely correlated
with digestibility of nutnents. The best nutrient digestibility obrained with dier 3
containing 35% protein and & ¢nergy to protein ratio of 96 supporns the findings of
Ursumi (1999 whe observed better growth snd feed utilization in Japanese flounder fed
dier with simitar protein and energy levels. The results of this smudy demonsirated rhat
Japanese flounder can efficiently digest the dietary nutrients with varving energy 1o
protein ratios.
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Effects of animal and plant protein diets on growth of Indian
major carp (Labeo rohita Ham.) fingerlings

P.K. Sarker, 5.C. Chakraborty™ , M.N, Islam and B.B.P, Chowdhury
Deparemeent of Biekerser Tecknslogy, Bagiodech dgriculnmal Dirdversiny, Mumomingk 2207 Bonpladerk
| Cemrmondiug anekar

Abstract

An experiment was conducted with Lebro sohia fingesliogs in an indear stacic fish
tearing water sptem of glas made aqoaria, Frve experimensal dies A, B, O, D and E
were formulated containing 33% dicrary peotein level o five rearments cach kiving two
replicates contalning 12 Gogertings of mean to1al inldal weight of 13004 0.2, Sty days
of feeding vrial in chis expedment showed thag fish fed on dier *A’ conining fish meal
and dier "B comaining mixed plant spurces procein had significandy highest and lowes
growth respectively, However, no signifizant difference of growth was found in fish fed
om digts Cand [ comtaining meat and bone meal, and mix of animal protein seurce diets
respictvely. The result shawed that the apparent protein digestibality CAPLY) of diegs "A'
and ‘E' had significantly best and Jeast values respecuively. Food conversion ratie (FCR)
and prowein efficiency cavo (PER) ranged berween 137 e 207 and 138 w 214
respectively. On the bagis of shsgrved FCR and PER diers A" and “E' produced
sigrificantly highest and Inwest growh respectively

Key words: Labeo rofurg, Protein feed

Introduciion

Fish roeal has besn the well recognized major source of protein in commercial fish
feeds elsewhere in the world, Unforunately, use of fish meal a5 the sole source of protein
in fizh feed is not feasible in Bangladesh because of its high price and unavailabilicy for
the farmer, Moreover, the quality of fish meal available in Bangladesh is below standard
having less protein content and higher nop-pmowcin nitrogen with rapcid odour.
Therefore, it 15 necessary that alternative protein source or sources of cheaper values of
fish feeds are to be selected for boosting up the aquaculmre production. In this aspect
protein concentrote, or meat and booe meals of animal origin can be concerned as the
alternative of fish meal supplement in the dict of fish, Moreover, the nurritive value of
these feed ingredients are approximately similar to that of fish meal. Therefore,
conventional agriculture by-products, like, il cakes and the bran of cereals and legumes
etc. may also be considered as casily available and cheaper viable fish foed ingredients for
raizing Indian major carps.

In feed formulation and manufacture, it is cssential o have a knowledge of nutrient
digestibility of varous feed swmffs used in formulating fish feed so that effective
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substitution of one ingredient for another may be achieved. In Bangladesh, rolu {Labee
rokia) has been cultured ar farmers level and chis fish species is impormant because of is
seed availability, faster growth rate, acceprability by consumers and good marker value.
However, the nuiritional requirements of the fingedings i5 ver o be undersiood for
successful culture in Bangladesh. Considering the above aspeces, this experiment was
designed 1o stody the feeding and numritional aspects of robu fish fed on different
formulared pellered animal and plant protein diets and thus 1o observe various aspects of
its growih paramerers,

Materials and methods

The feeding trial of the experiment was conducted in stanic indoor water system in
the lzboratory of the Department of Fisheries Technology, Bangladesh Agriculoical
University, Myvmensingh for a perod of sixty deys duning July through September’?8, [n
this purpese ten glass sguaria of size 90x30x30cm’ having & capacity of 811 each were
used a8 experimental tank. Tap water was the source of water in the agoaris during
experimental pericsd. An adeguate level of dissolved oxypen in each agquarium was
maintained through artficial aeraton by wsing sguarium air pump (Daive pump NS
620, A matural photoperiod of day-night length was mainizined throughour the
experimentdl period. The water temperamre  ranged berween 27 and 29°C during the
expenment,

Induced bred fingerlings of Indian major carp, rohu (Laobeo rofins) were collected
frorm a focal fish farm of Mymensingh district. They were then transferred in a round
plastic pool of Z#0L capacity warer a3 siocking rank with artificial aeradod. The fishet in
the swocking ank were given a prophylactic treamment with  §.3% NaCl dip for 20
minutes followed by a methylene blue Bath of 3 ppm for 5 davs, During
goclimatizarion, the fish fingerligs were fed on formulated pelleted diet contuining 33%
crude prorein ar & race of 1% body weight as maintenance mton.  The fish feed
ingredients selected o prepare the experimental diets were fishmeal, protein concentrate,
meat and bone meal, mustard oll cake, sesame cake, sovbean meal, rice bran and whest
flour. Alpha-cellulose, carhoxymerhy] cellulose and chromic oxide were used as filler,
binder and marker of the diets respectively, Before formulation of diets all the selected
dietary ingredients were subjected 1o proximare analysis. Five iso-nitrogenous diets were
formulsted o comtain 33% crode protein from vertous combination of the different
selecred ingredients of animal and plant sources {Table 1) Diet A contained fish mesl as
the sole source of protein, whersss diets B, C, D and E contained protein concentrare,
meat and bone meal, mix of "fish meal, protein concentrate, mear and bone meal” and
mixed plant based protein respectively as major sources of dietary protein (Table 15
Required amount of vitamin and mineral premixes {Rhone-Poulenc, Bangladesh) wers
added in each of the diets during mixing of ingredients for making pellers. The five
experimental diers were prepared as pellets by extruding it throvgh | mm dizmeter of
dicce of a pelledng machine {Alexander work, GEM, Germany), The pellets were dried
at T0°C for overnighe and kept in plastic bottle for subsequent analvsis and uses.
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Table 1. Formulatton of different expenmencal dicts (33% crude proten lesel,
dey wedght basis)and proximate composition of the diegs

Ingredicns Dhier Mo,

o A i3 G ¥ E
Fish mal a3 134
Prateinm cone. 52 17.2
Meat & bone mezl &6 K 134
Mustard wil cuke 13
Sovbean meal 495
Resame cake 0.5
Rice bran I5
Wheat flour K11 in I ]
Carboxy methy] cellulose 2 2 ' 2
Testing sali 0.5 0.3 0.3 0.5 0.3
Vi premix 1 i 1 i |
Cheomie axnide .3 0.5 0.5 .5 05
Cellubose 1% 14 6.2 &
Sovhbean ojl [ ik __3 13
Proximate compasitiom
Diry macter 2292 o933 G255 43.15 4238
LUrude proqsin i35 1334 1308 EER 3336
Criade lipid 11.53 HLE? 161,56 1L.33 126
Axh RS [5.53 1559 126 1353
WFE' 45,48 4,22 0.7 42.27 4n.51
Gross energy (Kaaligl 4.35 4.0 447 4.27 4.25

"Nterogen free exmract caleulated oe JOUL% fmoirtwre + crude progein + liged +ask)
gy emergy colcadleed g frer st )07 and Pike amd Broun (7067

Five treatments were scheduled for the experiment. Each rresrment had two
replicates. Uniform size of 12 roho fingerdings (1.0, lg) from the scclimation tanks were
randomly selected, weighed on 2 precision balance and thereby a mean tomal inirial
weight of 13.040.2g was found and distributed in each aquarium. The experimental
tanks were designated us veplicare Al, AZ; B1, B; CI, C2; DI, D2: and El, E2 (as two
replicates for one trestment) for the fish of five treatments to be reared and fed on diets
A, B, C, [ and E respectively, The proximate composition of the five diets are shown in
Table 1. The water quality parameters such as dissolved oxygen, pH and temperature
were monitored weekly throughour the experimental peniod, The fishes were fed with
the formulared diets up to satation level rwice daily ar 6 hours interval berween 09,00
and 15.00 hours. Faecal matters in the aquaris were cleaned by siphoning before feeding
started in the morning. For the growth responses of fish in each replicate group the bulk
weight was recorded at every 10™ day until the feeding trial was finished,

Faeces were collected during last rwo weeks of the experimental period to study the
protein digestibility of feeds. Chromic oxide in the diews and faeces was determined by
using wet digestion techniques of Furukawa and Tsukahara (1966). Apparent Protein
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digestibility (APD} of experimental dicts were then caloulared wsing the formuls of
Mavnard and Loosli (19597,

At the start of the experiment 50 fingeddings from the stocking tank was rundomly
collected, sacrificed and treated for initial proximate composition analysis of the
experimental fish. The proximare composidon of the dietary Ingredients, dies, faeces
and the fish samples were analyzed according to standard procedures given in ADAC
(19890, Staristical apalysis of the data were done by one way analysis of variance
(ANOVA] and Duncan's Multiple Range Tes: (Zarl984) 1o observe the significance of
variation between the reamment means.

Results

Percent weight gain of L. mbita fed on five different diets A, B, C. Dand E during 6
days feeding trial is shown in Figure 1. The highest and the lowest percent growth werg
observed in fishes fed the dier A containing fish mesl and the dier E containing plant
protein ingredients respectively. The growth and feed utilization of L. redit in FespOnss
of different formulated dicts are presented in Table 2. Maximum mean percent weight
gain during the 60 days of feeding trial was observed in the group of fish fed on diet A
which contained fishmeal a5 a source of dictary protein. The mean percent weight rain of
fishes fed on diec A, B, C, D and E were 100.53, 81.90, 73.87, 79.25, 63.85% respecrively.
Fish fed diet A produced significantly (p=0.08) the highest (1.16) specific growth rare
{8GR) value than the others. However, there was found no significant differences
(p>0.05} between the 3GR value of fish fied dies C and D.

T T ¥ T T f
8 3] 18 30 ae ia Lh

Days

Fig. L. Percent weight gain of £. sl fed on different dies
A B G D end E during 60 days feeding trizl
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Tabbe 1. Growth and food wrilization by £ mbia Ged five experimenta] dies for &8 days of Geding wwial

Parametcrs Treapmenis

A B - D E
Initial weight (g) 131 ERE 1205 132 EET]
Final weigha (g) 2620 23.73 1) 1360 2130
Weight gain 1316 10,68 S L M
Yy weighl tin 100,538 B1.90h T3.87be 75,25k 63.8c
Amount of feed fed ducing 1848 15.0% 13,08 18.408 18.0%
experiment (g
Specific growh rawe (SGR} 1.16a A 042 he 1.57bc (5c
Food conversion racie (FCR) [.37a |a%h Lishe 1.71bc 218
Provein efficiency ratio (PER) 1.18a L6l 160be 1.71be Late
Apparcnt net protein wiliztion  47.12a bailb 15.43he 15.83he L2.5he
[ANPLUG

Apparent  profein  digestbilice 81,704 TH.6fiah Al b 12.33be 75.53hc
(AP

= Eogwnis i 0 s s erdeg rhe same superscripds are wor g nil e p 0005

The lowest FCR value in rreatment A was significanily ditferent (p<0.03) from other
vilies wnd therefore was the best FUR value among the diets. The dier A had
significantly different (p=0.05) FCR value than the diss B, C, D and E. However, no
significant differences (p=0.05) were found berween the spparent net protein unilization
vilues of diets C, D and E (Table 2). It is seen that the ANPU value with fizh fed ranged
from 1293 10 47.12% (Table 2) showing significantly higher (p=<0.05) in the diet A
than those of dietz B, C, D and E. The PER values ranped from 1.37 to 2,18 having
signtficantly {p<{.05} highest and lowest in the fish fed on the dies A and E respectively
(Table 2). Significantly different (p<0.05) and highest APD value was obtained with diet
A containing fish meal, while the diet D und E showed no significanty different
(p=05) values. However, the comparutively lower ATD value was obtained with diet
contgining protein concentrate. Proximate corcess composition of fsh ar the star and at
the end of the experiment is shown in Table 3. Fish fed on the dier A produced the
highest lipid ¢content during growth trial while the fish fed on the diet C pained the
lowest lipid content. However, Gsh fed on dier A had highest carcass protein content
followed by diets [, B, E and C respectively.

Table 3, Carcass coneposition of experimental fishes 1 the end of Feeding wial {% dry mares basis]

Treatmenis Tmitial A B C D E
Molsure (%) 100 D40 4,30 44,80 b w1
Prowein (%) hi.13 a3 HLIE .01 i, 81 %19
Lipid (%) T8 1146 10,71 10,02 1003 La.§7
Ash (%) 4.7 19,22 20,88 21.597 2117 11.54
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DMiscussion

In this experiment 33% crude protein level was scheduled in the formunlated diet
which was very near to dietary protein of 34% for the same fingeslings of Laobeo robira
(Khan e al 1991). Silva and Gunasekers (1991) conducted un experiment on the
economically optimal growth of Laebes rbeta comprising with 31% crude protein diess. In
another study, sipnificantdy improved growth of Lohes roliiie st 209 af protein level
{Mehanty and Swamy 1996] was reported. Therefore, 1o get an optimal growth response
of the fish species, selection of 33% crude protein level in the diet of this experiment was
a justified amount

Growth performance of experimental fish was recorded at every 10" day. The best
growth was obtained with fish fed on diet ‘A’ conesining fish meal sheress there were no
significant difference among the growth of fish fed on dier C and diet [ containing meat
and bone meal, and fish meal plus protein concenirate plus meat and bone meal
respectively. Similarly, berter growth performance was observed in Cyprinas corpio var.
Crmmums fed on 50% fish meal and 44% rice bran diet and having no significant change
of growth with other diers contzining plant protein sources { Manissery ar ol [988),

It is shown in Fig. 1 that the growth performance of fingerlings fed on diet “A°
exhibited 1 significantly high increase all along the experimental peried. On the
contrary, fish fed on diet C and D did not heve any significant change on growth,
whereas, lesst growth was found in fish fed en plant source protein {Diet E. Such least
growth might be due to the fact that fish fed on diet *E' conaining plant sources had
least digestible protein. Similar study was observed by Ferrards o af, (1988, Other Plant
source protein like Lencasna lncocephala leaf meal was the leass digestible ingredient (10-
%)

The FCR in the present study sanged between 1.37 and 2,18%. The diet A showed
significantly least FCR value than others. The FCR in the present study are lower than
those reported by Ahmed er ol (1983) and Rangacharvuly e af, (1991) with Indian mapor
carp Labea roharg, The FUR in the present study are a little higher than those reported by
Biswas (1997) with Pussius gonionatus, The ANPU values reported by Hossain e al.
(1994} and Biswas (1997) for P, pomesmonis fed diets containing various levels of oil seed
mizals,

The spparent protein digestbility values (APD) were faidy Ligh which ranged
between 69.96 to B1.70%. The fish meal based diet A in the present study produced the
highest APL value {81.70). The meat and bone meal based diet C produced the lowest
APD value (69.96). According 1o NRC {1997) carp digest up to 90% of fish meal protein.
However, this value may be decreased depending on the origin and processing of fish
meal involved (Oging and Chen 1973), In this study comparatively higher amount of
carcess lipsd was found in fish fed on dier A comsining fsh meal (Table 3% Similar
result of lipid increment was obtained with P. gomionoms fed on different diers CoHgALEng
treated and unrreated Sovbean meal (Chisty 1997). Biswas {1997} also obained similar
trend of increase of carcass lipid content in P, gorionees fed on similar diets containing
fish meal, mest and bone meal, protein concentrate, mix of animal protein aod mized
plant prosein diet,
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Considering the different growth parameters the result of the present study
demonstrared that fish meal based dier (Diet A) plays a significant mole in growth
performance in L. mhirg amoeng the differenr diets, whereas, plant based dietary protein
produced the lowest growth. From the economic pelon of view, it can be concluded thar
the dier B containing prowein concentrare & & major profein source may be considered s
# substitute of fish meal dier.
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Effect of different feeds on growth, survival and production
of African catfish (Clarias gariepinus Burchell)

£. Nahar, A.K.M. Azad Shah’, R.E. Bhandard, M.H. Ali and 5. Dewan®
Lhprimenr of Fiskerer Massgenunn, Baypledal Aprcwlnred Cacvaing, Mywesiiaph 2202, Banpladend
Dhigrartroend of A guacuivers, BALL Mymenningh

*Comespeading 2uifor

Abstract

An experiment wae conducted 1w spady the effect of differemn fesds on growth survival
and production of African catfish (€. gergpimn) in six cemenied tanks (3 m' each) over a
period of 120 days. Three different feeds namely Feed A {Sandi-Bangla fish feed, 33 43%
pratein], Feed B (formulated feed, 40.12% proteing and Feed C (chicken raw intestine,
39.%5% protein) were applisd to meatments I, 11 and 10 respectively. Esch of the ranks
wis stocked with 24 fry with mean inidal body weight of 236 =006 2 Feods were
supplicd wo the sk ad- B dadly in owo instalmenes. Significantdy highest weipht gain
was obwined in ereammene I, however, survival rae wos low compared o other
treatments. The feed canversion ratee { FCR) values ranged from 2.52-5.4. Survivael rgie of
tish varied herween 83 and 86%, Treament 1 vielded the highest (3000 kg'ha'l 20 days)
production with the highest survival race of fish. On the basis of suevival rae and

production, it 1% suggested that the farmulaced feed (Feod B) is suitable for the coliuee of
i, parigpinks 10 Cemenled mnks.

Key words: Claras mavigpinus, Feed

Introduction

The development of quality fish feed is a key o the success in commercial sk
culmre. A large number of indigenous raw materials mainly poultey by-product meal,
blood meal, various oilcakes, cereal by-produoces, leaf meals erc. nre available n the
country (Akand e @l, 1991). These raw marerials can be used in developing supplemental
feed for rearing and culture of different fish species (Bhadra &t al. 1997,

African catfish, Claras gorieponus is very popular for aquaculture in 8 number of
African, Astan and European couneries (Huisman and Rechter 19870 This popularity
stems from several characteristics of the fish, which includes wide disteibution, ability to
tolerate poor water quality conditions, adaptability o overcrowding, extremely high
yvields and pond response to the amdficial feed. For the good result of this fish
production, good quality artificial feed is essential and requires protein level of 35.438,
in feed (Degani & of. 1989), The aim of the present investigation was 1o evaluate the
suitability of different feeds for African catfish (O gerepdnus ).
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Marerials and methods

The experiment was carried our over a period of 120 davs in cemented tanks,
belonging to Department of Aquaculture, Banpladesh Apricultural Unpiversity,
Mymensingh during the month of Augwse to December’S,

Rix cemented tanks each of size 3 m* were used for the growth trisl, For convenience
of study, the tanks were numbered as 1, 2, 3, 4, 5 and 6. Water level in each tank was
mainrained 100 m theoughout the experimental period by adding freshorater from a
deep tubewell In each tank, enrthen plate wos hung feom a pipe just half metre below
the surface for supplving the feed daily,

The tanks were divided in to three trestments namely T, 1T aod 1T esch having wo
replicates. Three different feeds namely Feed A, Feed B and Feed C were applied to the
treatments 1, 11 and 11 respectively. C. porigpenas frv used in the present study were
obtained from Faculty of Fisheries, BAU, Mymensingh. Fish fry of 2362006 g size
were randomly distributed to the tanks ar the mute of 8/m*, Fish, during the experimental
period, were fed up to satiagon taice daily.

Feed A was the pelleted catfish feed collected from Saudi-Bangla Fish Feed Lid.
Bhaluks, Mymepsingh. Feed B was prepared with the combination of various
indigenous ingredients ie. fishmeal 40%, blood meal 10%, mustard oilcake 30%, rice
bran 10%, wheat flower 3.5%, powder milk 1.3%, table salt 0.5%, viv & mineral premix
3%, casein (3% and molssses 1%, maintining 40% crude proein level. Prier to
preparation of Feed B all the dierary ingredients were subjected to proximate analysis
and the results are presented in Table 1. All the collecred ingredients were ground finely
with & mortar and sieved 1o be passed thraugh 05 mm mesh. All the ingrediens were
mixed thoroughly and adequate amount of warer was added in . Then, the dier was
prepared by uwsing pelleting machine (Hobam Mizmre Machine Model A 200). The
resultant pellews were then sun dried for 2 dayvs and kept in an air tight polvethylene bag

in 8 deep freezer for further use. Feed C was chopped chicken intestine (raw) bought
from BAU Co-operative marker.

Table 1. Proximate composicioa of the prolein salkeces (% dry matter basis) used

Ingredienns = Compesiton
Dry mawer  Proweln  Lipid Ash Crude fibre NFE*
Fish nacal LA 1 20,58 2181 l.24 550
Blood meal Q5 52 Az [.40 48 = rA
Muostard oil cake B35 3033 13.44 L7 1211 ERNS
Fice bran Q44 1054 17.23 2LEL EER] 2503
"Wheat floor ST 1778 R L& 1.12 el

* rmepen free exdnact (N FE) coloubaied g5
TN B wioditan o praisin & Iged 4 anh 4 graide fibre)

All the fesds were analvsed for proximate composition vsing standard method given
in AOAC (1984) and the resules are presented in Tahle 2.

122



Food [ur O garadfrns

Table 2. Proximare composition (% dry matter basis) of experimental feeds

Feeds Compositon
Doy matter  Protean Lipid Ash Crude fibre HFE*
Feed- A BE33 3343 B.53 1349 1280 .75
Feed- B gin 4012 10.3% 830 3 3203
_Feed-C 271 558 | 7.78 £, 79 NIy 15,85

* Mirrogen free cxmac (NFE] calomlaned o SO0 Saimoluune +prafice + (pd + ark + crude fibre)
NO = Mar depermeinad

Formightly temperature and DO were measured by DO meter (YSI, model 58,
USA} pH was recorded by pH meter (Jemway, medel 3020, UK) and NH;-N was
estimarted according to phenal-hypochlonc method (Stirling 1985).

Sampling of fish during feeding rrial was done fortnighely by using cast net and 40%
of wial population from each tank were caught and then length and weight of individual
fish were measured carefully. The water of the tanks were replenished formightly by
draining the water of the wanks for removing unused feed and fasces.

The one-way analysis of variance (ANOVA) was used to determine the suitability of
different feeds on the growth of fish. This was followed by Duncan's New Mulrtiple
Range Test (Duncan 1955) to identify the level of significance of variation among the
treatment means. Standard erroms {£5E) of westment menns were caloulated from rhe
residual mean square in the snalvsis of variance.

Results

The values of water quality paramerers viz. water wmperatore, dissolved oxvgen, pH
and NH,-N are preseated in Table 3. Water remperature of the experimental tanks was
found to vary from 17.5-30°C. The highest temperature was recorded in the tresmment T
and lowest was recorded with the treatment L The range of dissolved oxyEen values of
water was 4.7 - 8.7 mgfl, highest in treatment 1 and lowest in [1L pH of warer was
recorded around neutral 6.53-7.8. The values of NH,-N vared from 0.03-0.59 ppm,
highest in treatment I and lowest in [,

Table 3. Banges of water quality paramesers in diffecent treatments during the experiment

Parameters/ Treatments 1 1) I
Temperarure (") I78-199 18.0-30.0 17.5-29.2
Dissolved oxvgen (mgT) 5.1-7.5 5.7-8.7 4.7-7.8
H 6.5-7.3 &7-7.2 6.8-7.8
NH.-N 0.05-10.52 ) 0.03-0.59 D058

The growth performance of C. garepinug in terms of weight, specific growth rare (%
per duy), feed conversion ratio {FCR), survival rate and toual production are shown in
Table 4,
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Table 4. Growth, survival and production of fish in different rearments during the study period

TParamerers’ Treatments i 1] i +=5E'
Initial weght () 2.6° P Lot 0.01
Final weight (g) .17 54" T21" 047
Waight gain (g 615" BLEh Bo.6 0.47
Specific groweh rate (% per dav) F Aa b i g .03
Feed conversion rato (FCE) 25 £ 4" (r34
Survival rape %) "R o5t X3 562
Froduction (kgha'] 24 dayvs 4500 S0 &0 315

MShandsrd error of gt e cafaimea frow e rendtan maans square in the aoehas of aranc,
“Figuime 1n the i A0 ROEIRg 7o pupesssren ang iod sipnieastly dilimar [P =0 05),

The weight gain was significantly (P=0.03} highest (6960 £ in weatment 111 and
fowest (61,30 g in treatment 1. The specific groweh rate (% per day) of fish in different
trsitments vaoed berween 267 and 2800 Significantly (P=0.05] the highesr value was
obtained in tregtment 111 and lowest in treatment 1. The mean feed conversion ragio
(FCR) values in different treatments vared from 2.3 to 6.4 wirh trearment 11 producing
significantly {P<0.03) the poorest (6.4) FCR. However, significantly berter FCR (2.5)
wiz obtained in trearment I followed by treagment [T (Table 41, The survival rate of fish
did not vary significandy (P=0.05) among the trearments. However, the highest survival
rate of fish (96%) was observed in treatment 1T and the lowest (B3%) in treatment [11,
The highest fish productien (3000 kgha/120 days) was obtained in trearment 11 followed
by wreatment ITT & I respectively. However, there was no significant difference (P=0.05)
in total fish production among the treatmenis.

Discussion

African catfish can tolerate vemperamures as low 04 6°C und as high as 50°C {Babiker
1984). During the period of investigation, water tempesature varied from 17.5-30°C,
Mollah (1984) found highest growth of C. gerepinns a1 the temperature of 28-30°C
whereas Henken er al. (1986) found best resule of C gorefonur ot tempersture ranges
from 24-2%°C. The range of water temperature recarded during the study period was
quire fluctuating which showed minimum value of 17.5C in December. The ranges of
dissolved oxygen values recorded in the present study were 4.7-8.7 mg/l, Lakshmanan «
al. (1%67) reported the dissolved oxygen content of water ranging from 6.7-8.3 ppm were
at satisfactory level of fish production, Dissolved oxygen contents of warer in the present
investigation were within the productive range {Dewan o al. 1991). The ranges of pH
values recorded in the present study are more or less similar to that reported by Dewan &
al. (1991} and Lakshmanan & of. (1967}, Ammonia-nitrogen (NH.-N is toxic for fish and
abowve 2 certain level in water it can cause mortality in fish, In eulture condition lower
the value of NH,-N, the better the quality of water for fish [Alsbaster and Lioyd 1980
Chen {1988) suggested o bring down smmonis-nitrogen content in pond water o less
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than | ppm. In the present study, the NH,-N content was 0.03-0.59 ppm, which was
srceprable for fish culiure,

Growth rate of O garmepiens was highest i treatment 111 receiving chopped chicken
intesting (Feed C). The increasing trend of mean weight gain in fish was obtained
during first rwo months of culture period and there wos gradual decline in growth
increment until harvesting. This decline may be due to decrease in temperature of water.
Average weight gain by fish in the present study was higher than that the groweh (33 g
recorded by Hechr and Appelbaum (1987 in €. goreprme fed fish meal based diet
(4H1.36% protein) whereas growth of 4943 g recorded by Tangtroppuiros o al. (1985) in
141 days of rearing of €. gamepins was much higher with artificial diet containing 45%
prorein. The lowest growth performance of fish fed Feed A might be due o the fact thar
thiz feed was less ucceptable to C. garigpirus. Similar result was obrained by Bhadra o af.
(15961 in O, gorepnui. In the presemt study, the growth of fish increased with the
increase of dietary protein level and recorded highest prowth with Feed C conraining
59.58% provein, which was similar to thar reported by Sanaullah or al. [ 19867

The specific growth cate (% per dayv) of fish in all mresrmenis was unsatisfacony. As
water emperiture has direct effect on the growth and metabolism of fish, fish during the
culture period of Iast two months showed minor increment m growth until harvesting
However, the highest SGR (% per day) value was found in treatment [I1 because faed
contpimed 39.58% crude prorein level. Unlike this, Bhadm & a2l (1997 obtained
sutisfoctory 3GR value (6.42.7.43) of C. perepin Angerlings with formulated feed {49%
preclein).

Feed conversion ratio is a measure of diet efficiency, The more suitable the diet the
less feed is required to produce a unit weight guin i.e. lower feed conversion ratio. FCRs
of all the treatments ranged from 2.5 1o 6.4, The FCR values obrained in treatment 111
are more of less similar to that repamed by Balock (1973 for € lesera with
supplementary feed.

The survival rute of fish fed with different feeds ranged from B3 1o 96%, with highest
value in wrearment 11 receiving Feed B, The similar survival gare (96%) of O parepimus
was recorded by Polling eral, (1955) with supplementary live foods.

The rotal production of fish obtained in the present study ranged fromm 4500-5000
Eghu/120 days. The highest production of fish was obtained in treatment IT might he
due to the greater survival of fish fed with formuolated feed. However, the production
obtained in the present study was lower (97,000 kg/ha/yr) than chat reported by Viveen &
al. (1985] in . gariepanas fed wirth artificial dies (45% protein),
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Development of low-cost feed for culture of giant freshwater
prawn (Macrobrachium rosenbergii de Man)in ponds
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Dreparament of Ayaculture, Banglodeid Agricedrural Uwicersiy
Muymenstaph2 202, Barmpladash
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Abstract

An experiment was conducted for 105 days in 12 eacthen mini ponds of cach 30 m' size.
Five different experimental diets containing 32% protein were formulated and prepared
using fshmeal, shrimp meal, soybean meal, mustard ofl cake, sesame mesl, wheat bran
and rice bran. & commercial shrimp dier (SABINCO stamer M1 wes amsigned o
treatmeen six and considered 45 the conirnl, Prawns were siocked at the rate of 2.5 fry m?
znd feed wice daily st che rave of 108 at the beginning and reduced 10 8% for the last two
months. The resulis of the experiment showed that prawn fed diew 1, 2, and 6 {conwold)
showed significantly (P<0.05) highest weight gain among the diglary grovps, while
prawn fed diet 3 showed significanty lowest wizight gain. The FCR values of dicts ranged
berween 306 1o 4.85. Prawns fed dicr | and 6 showed sigmificantly higher SGE, survival
(¥} and production ameng the dictary groups. The survival (%) of the prawns ranged
Berween 46.6 to 66.6% and the producrion ranged between 3045 1o 563.3 kg ha! 105 days.
The result of the study showed that diet containing 3#4 fishmeal, 5% shrdeng menl, 5%
soybean meal, 10% mustard oil cabe, 0% sesame meal, 20% wheat bran, 18% rice beraans,
1% opster shell and 1% vitamin premix may be recommended for mannculture of M
l'lHr‘H-!:'nlr.g.:l':.

Key words: M. rosenbergit, Monoculture, Low-cost feed

Introduction

Although fish culture in ponds and tsnks are known in Bangladesh for centuries,
freshwater prawn firming has not heen expanded widely compared to that of the carp
farming. Among the facears thar have slowed the expansion of freshwater prawn farming
the scarcity of prawn fry (PL), unavailability of formulated pelleted diet and high price
of the dier are considered as the main factors. In recent years some hatcheries and fish
feed indusiries have been developed which ase comtributing effectively to reduce scarcity
of prawn {iy and the unavailability of the pelleted diet. But the pelleted rations are quite
expensive. As i result most of the farmers of Bangladesh are not interested to culture
freshwater prawn in their ponds, though the economic value and the marker demand of
freshwater prawn, M. rownbergis is much higher than thar of carp. However, the present
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trend shows that freshwater prawn farming is becoming a significant and expanding
industry { Mew 1991,

There is & great potential or siuccessful monoculure of freshwater prawn in
numercus ponds of Bangladesh. Now-a-days the production of prawn from natural
sources are decreasing day by day, So, scientific prawn culture should be fmreduced in
freshwater ponds, Although some works have been done on the rearing of M. roserbergs
with different supplemental feeding and siocking densities {Khan ¢ @l 1954, Humayun
ot al. 1986, Mazxid er af. 1989, Islam e af. 1990 and Hoqg &5 al. 1996 ); most of them are on
polyculture, Therefore, the present study was undersaken o develop a suitable low-cost
diet from indigenous sources for monocultone of M. reebergl in ponds.

Materdals and methods

The experiment was conducred In 12 earthen min-fed minl ponds of each 3 m’ size
situated behind the Fisheries Faculty Building, Bangladesh Agricufoural University
(BALY Campus, Mymensingh during the month from July w CcroherS8. The water
depth was maintained o maximum of 1.2 m using fine meshed PYC overflow pipe (2
inches diameter) an the bank fixed at 1.2 m above the pond bortom. All the ponds were
of similar size, depth, basin configuration and the bortom tvpe including water supply
fucilities from a deep tubewell, Undesirable species in the ponds were eradicared by
repeated netring followed by upplication of rorenone (20 g/40m®), Liming was performed
ar 1he rare of 1 kod0m’.

For formulation of experimental diets, different feed ingredients such as fish meal,
ghrimp meal, soybean mesl, mustard oil cike, sesame meal, wheat bran, rice bran, oyster
shell and vitamin premixes were collected from Dhaka and Mymensingh local markets.
The fish meal was of German origin. These ingredients were analysed for their proximate
composition (Table 1).

Tahle 1. Proximate composition of the feed ingrediens used (% dry mater basis)

Logredients Dirv martter Protein Lipid Ash Crud fibre HFE!
Fish mesl 0.12 56,0 14,52 24.10 iy 206
Shrimp meal G240 R, L) 1514 1213 2,14 248
Soy'bean mea) 81.26 48.02 L8448 T.36 7.0 18
Moustard oilcake 9.2 1205 12nal L6441 1154 133
Sesame mezl .21 .11 G4l 15.62 214l 2444
Wheat hran BG4 f4.24 340 a.24 13,26 38.b4
Five bran Ol44 12.40 BH42 1648 16.34 e

MNFE = Nirogen free axiract cadeulaied ac- 107 . ¥id motzmnd < pratiiny + (ipid + ask + crude fie}

Five experimental diets were formulated 1o contain 32% protein (Table 2.). Dies
were also formulated to be isnenergic as far as pessible fo maintzin similar energy levels.
A SABINCO shrimp diet (sturter-III) from Saundi-Bangla Fish Feed Lid. Bhalulka,
Mymensingh was used as the contral. Al the collected ingredients were ground finely
and sieved through 0.5 mm mesh. After sieving all the required amount of dry
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ingredients along with vitsmin premix were weighed secording 1 the formulae of
experimental diets, The well mixed ingredients were then put ints the peller mill for the
preparation of pelleted feed of sixe 3 mm.

Table I Formulition of experimental diets used in Monoculre experiments of M. rosenbergn

_Ingredients Thiea- 1 [igr- 2 Diier- 3 Diet- 4 Dnet- 5
Fish meal 0.0 50 Hii 5.0 100
Bhrimp meal a4 50 3.0 A0 3.0
Soyvbean meal a0 10.0 L5.0 i L 230
Musard atlake 10.0 100 120 124 1240
Sesame mas 1001 L0 L0 12 1240
Wheat bran 0.0 i Hui.i Hun 200
Rice bran (ERE L&.0 4.0 144 1410
Liyster shell .0 1. 1.0 L0 1.0
Vitamin premix! .0 1.0 1o 1.0 1.0
Toral 1HLO LCHRA 10 EHLI LU0

VB by ™ ik pevimix ohiom from Slone-Foulme | Baegfadib

Abour (.3 g size PL of M. rsenberpe were collected from Chandpur which wers
originally collected from Dhakatia river. These PLs were brought to Mymensingh in
ouvgen bags. Ponds were divided into six trestments viz,, 1,2,3,4,5 and 6 each having two
replicates, M. rosembergii PL. of 0.340.02g size were stocked at the rare of 1.5 larvae/m® in
the ponds. Prawns were fed at the rate of 0% of body weight ar the beginning. The
feeding rate was reduced to 8% of the body weight for the last two monchs. Fortaightly
tanddom sampling was done using seine ner 1w manitor growth of prawn asd e adjust the
feeding rave, Water quality parameters such as temperature, disselved oxygen and pH
were monitored forinighely and the ranges were @ emperarure 287 o 31.5°C, dizssolved
gxygen 50 to 6. Imge and pH 6.8 1o §.4.

The proximate composition of feed ingredients and experimental diets were
analvzed according to the metheds given in Association of Official Analvrical Chemisis
CACAC 1980}, One way analysis of Variance (ANOVA) was used to determine the effects
of feed on the growth of prawn. This was followed by Duncan’s New Multiple Range
Test (Duncan 1%55) at 5% level of significance to observe any difference among
tregtment means, Standard error (f SE) of treatment mesns were calculated from the
residual means square in the analysis of variance,

A simple economic analysis was performed to estimate the net profit from
moneculure system of prawn, The cost of production was based on the Mymensingh
whole sale market price {1998) for the inputs wsed. The cost of prawn larvae was @ Tk,
4PL. The cost of feed ingredients wus; (3} fish meal: Tk. 30Wkg, (b) shrimp meal: Tk.
kg, (c} sovbean meal: Tk 12%g, (d} sesame meal: Tk 7kp, () mustard oilcake: Tk,
6k, (f) rice bran: Th. 4%y, (g) wheat bran: Tk. 5'kg. {h) oyster shell: Tk. 7kg and {i)
vitamin premixes: Tk. 160Mkg. The wle price for prawm was assumed ad on average Th.
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150k, The cost of lexsing ponds was not included in the total cost. An addidonal 7.5%
ph poral cost was included as operational cost sccording o ADCE (19830

Resulis

The proximate composition of experimental diets including the control are shown in
Tabbe 3. There was slight variation in protein, crude fikre, and NFE content. The
protein content in different experimental diess varied berween 32.10% and 33.25%. The
lipid content in different diets varied berween 9.41% and 11.0%% with dier 3 showing the
highest lipid (11.09%) contear. This might be due 1o the higher soybean meal content in
diet 5 s sovbean meal originally contained high lipid content (18,48% ). The ash content
in different diete varied betwesn 13,208 and 14.31%. In the contmol diet (SABINCO) the
protein, lipid and ach content were 3510, 8.7% and 12.57% respectively.

Tahle 3. Analysed proximate compoesiton of the experimentald diets used in
M. rosenbergli moneeuliure experiment (Y dey maseer basis)

Companenis [riets
1 2 3 4 g [
[SABINCO)
Doy enatver 9.9 5112 40,49 931 9.1Y @057
Protein 33.08 32,10 3z.50 33.23 3240 3500
Lipid 941 E0.35 10154 141 11405 B.7%
Ash 14,31 14.13 14.10 13.20 1348 p L)
Crude fibre 11.10 10.80 11.08 11.2% 11.30 T
NEE! 1213 EN. 3 1151 iR 373 34.18
GE. (k]gr 1673 16.98 16,57 17.10 17.14 17.30
_Cost (TkJkg) 18,19 17.29 [6.49 15.59 14.69 2500

NFE! = Nimsgen free sxraer calodaved are 200 - Simoigure + provein & hpad o« g o crada fibe)
GE . Groe Energy.

Groweh performance of prawn in different treatments in terms of mean welght gain
(g) and weal lenarh (cm), specific growth race {3GR Soday), feed conversion catio {FCRL
survival and toral production (kgfrreatment) are shown in Table 4. The prawns fed on
diers 1.2 and 6 (SABINCO) showed significantly higher mesn total length., The
significantly lowest rotal length was found in mrearment 5. The prawns fed on diets 1, 2
and 6 (control) showed sigmificantly (P=0.05) higher weight gain among the dietary
proups, The significant]y lowest growth was found in the treatment 3.

The specific growth rate (SGR) values of prawns ranged berween 4,31 and 4.50 with
diets 1, 2 and 6 exhibiting the higher SGRs. There was no significant difference (P=0.05)
between the SGR values of diers 4 and 5. The mean feed conversion fatio (FCR) values
varied betwesn 3,11 and 4,85 The lowest FCR value (3.06] was observed with diets 1, 2
and & DHer % showed the highest FCR value (4.85). Survival (%) of prawns were
estimared after total harvesting by draining our the ponds. The survival (%) of prawns
varied berween 46.60 and 66,6 % with diers 1, 2 and 6 showing significantly the higher
survival. The lowest sureival rare (46.0%) was recorded with prawns receiving diet 3,
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Table 4, Growih performance of M, resenbergi (n monoculture fed on experimental diers

Lrigxs

Panameers L 4 & g 5 s gam
Mean dngtfal length fcm) =N .0 5.0 L0 50 50 -
Miezn fimal bength (em) LA 15.18 1434 13.8% 13.0F 15.1* +i{.28
Wiesan dustal weaghe (g) Q.3 0.3 0.3 S Ry 0.3 -
Miean finald weight i) RN EENE 5 B 2idF £ + .75
Wesigh | gan (g 315" Cid gt ny 253" i TO.TS
SGR Meday) 4.30F 448 337 437 .28 4.5 T2
FCR 308" 3,29 3,02t 414" 4,85 311° +{L13
Survdval (%) & 4" a4.P S4.6" s 46" 5.3 + .99

Productsan {kg/ireaiment | 1.pae 1.59% L2 Li . L&y + (L3
Productzon {kE"'h:l.-'II]E-dl_Is'l 553.3-' 56" 403 35,37 i R sy T2 M

* Nmperroride (o i some ron tadicare mm?ﬁrm.
SGR = Specific grom o (% day)
FCR = Food cospesiion rata,

Total production of prawn in rerms of kg'trestment mnged betwesn 0091 and 169 kg
in different treatments. Prawns fed on dies 1 and 6 resulted in significandy {F<iL.03)
higher producrion. The lowest production {0.91 kg} was obrained with trearment 5. The
production ranged hetween 3045 and 5633 kpha’105 days.

A simple cost and return analvsis was performed 1o estimate cthe ner profit derived
trom monoculoure of M. rsenberge in ponds with formulated pelleted diets (Table 50
The highest net profit (Tk. 51.443ha/105 duys) was obtuined in 1 and a loss of profit of
Tk 2B AZ5ha/I08 days was observed in trestment & Treatments 3, 4 and 5 also resuled
bn loss in profit,

Table 8, Economic analyeis of prawn producton in nionaculiere experimeant

[nvesiment Treatmenis
(Tk. I 1 I w v Vi

i) Lime, fertilizer 4,000 G40 4,00 G0 .00 4,00
and rotenene
i) Cost of fry 125010 235X) T25100 215 04 25410 1540
iii) Feed cosr W47 HE.KO 7812 7100 6483 33372
Dp:r.lrinnn]. cosr 24a0 2421 FER ! 220 2241 35,0018
Toaa] cosq 15ra? 34701 13563 337.58 32124 12 R0
Cross income 30700 477,00 0250 27500 227.50 41750
(Tle.} from sl
Met prnfiy 154.33 129,69 -3%13 - 5288 - 583,74 - 45,30
[Tk reatnuent)
et profin L1443 43330 11043 = ITR2T = 31247 - X8433
[Tkoha'l05 days)

Simle price : Avergge Th 280kg - Opsranonal cair 15 cositderad g 75%, of mael cor (AR, 198T)
o Ly coat for ponsd (5t dnsluded
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Discussion

The physico-chemical parameters observed in the present study were within the
suitable rampe tor fish culture. Only exceprion was the sudden drop of dissolved oxygen
at carly morning in the later part of the experiment causing few prawn morsslity. During
Iste Sepiember, the dissolved oxvpen level in some experimental ponds dropped w 1.0
mg/! in the early morning (at 400 o.m.} with cloudy sky, This resulted in mortalities of
few prawns. Similar type of prawn mortzlities were also reporied by Mazid and
Mahmood (19%4) and Humayun er el (19367 in M. rosenbergll in monoculmece ponds with
supplemental feed, Wulff (1982) reported thar juveniles of freshwater prawn could
velerare minitum oxypen levels of L0135 mgT and suggested oot w allow the prawns ar
such levels for long time.

The stocking densities of pruwn in the present study was Z.5/'m. Thangduza: (19%]1)
reported that 3 stocking density of 3/m’ was optimum in India feeding on 4 combination
of gproundour cake, rice bran and fish flesh. By investipating the potential of M.
rorerbergn culture in Malaysia obtained 977 kpha/l58 days ovcle with 32.4% survival,
when prawns were stocked av 10Vm® and feed 30°% protein ratien ar 20, 10 and 5% body
weight daily for the fivst, second and subsequent months respectively (Ang, 1990].

Daniels ¢r al. {1995} reported a higher survival rate of 73.7 wo BL9% with M. rosenbergi
fed a specially formulared diet in earthen ponds, The production of praswn in the present
study range berween 3045 o 363.3 kg'hs/ 105 days which are higher than thae of Mazid
and Mahmood (19%4) but lower than thar of Ang (19903

Law or al. {1990) sugpested that copra cake, sovbean meal and wheat flour (which are
low-cost ingredients in the Malaysia) were good sources of nutrents for prawn having
examined their digestibilivy in 30 or 40% peotein feeds with juveniles and adwles.
Generally, adult prawns could digest these ingredients and shrimp and fGsh meals, berer
than juveniles. Durairaj ¢r el (1992 noted an improved growth rate when prawns in
manured ponds were fed o pelleted feed containing shomp head meal (20%) and Gsh
meeal [10%) rather than o conventional feed mtio 1:2:1 groundnut oilcake, rice bran and
trash fish but rthe wial was unreplicared.

The survival rare, individual weight and feed conversion ratlo of the diet 1, 2 and 6
of the present study (63.3%, 33.6g and 3.13:]1 respectively) were more or less similar 1o
that of Tidwell ar ol {1993). Whe reported that the survival, individual weight and feed
conversion ratio of TB%, 42g and 291 respectively in the monoculure of M, rosemhergir
using formulated diet containing 32% protein.

The maxirmum vield (169 kg'trestment) in the present study was obiained in
treatment 1. A simple economic analysis also revealed that treatment | could penesate
maximum net profic of Th. 31,443 per hecrare in 105 days. The total production in
treatment & (using SABINOOD dier) was more or less similar 1o that of rreatmsenr 1, but
the net profic of reatment 6 was negative. This was due 1o the higher cost of SABINCO

diet used in treatment & The loss in profit io other treatment (3, 4, and 5) may be due o

the higher mortality of prawn or low swocking density used which decreased the 1otal
production,
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In the present study, prawns fed diets, I, 2 and 6 (SABINCOD dier) arained (he
higher weight gain. There was no significant (P=0.05) difference berween the weight
gain of prawn fed diews 1, 1 and the control dier 6. Considering, the growth performance
of prawn and the price of the cxperimental diet-] (Thk 18,19%%ksg) compared to that of
SABNCO shrimp diec (T 45/%g), dier-1 {containing 30% Fish meal, 3% Shrimp meal,
3% Hovbesn meal, [0% Mustard odlcake, 10% Sesime meal, 20% Whear bran, 18% Rice
bran, 1% Ovyster shell and 1% Viamin premix) may be recommended for monoculoure of
M, rosenbergn in ponds. However, fusther study should be carried out o find out an
optimum stocking density of M. rosertergn for monoculture in ponds,
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Domestication of an endangered fish species Nandus nandus
(Ham.): I. Laboratory rearing of young fish up to sexual
maturity
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Abstract

An experiment was conducted for rearing of Men, Noodus mesdur in laboratory
condigen for seven months with the obicctive w sclect appeopriate fosd for the gecies
and w develop a rearing technique of the species up w the stage of sexual malurstion.
Different trials were copducied using arificial feed {35.3% protein), dead frmh kachki
(Corica  oborag), dend fresh prown  (Mocrobrochive Jowearred) and  live  prawn
CMacrobraohiom  famarrsd]. The provision of borom sediment did nor significantly
influence e growth of fish. Between desd fresh kachki and dead frech prawm, che fish
preferved dead fresh prawn. The fish was found o be refuctant m wke dead fresh kachki
and prawn as ford unless they became very hungry, The Osh was ound actively feeding
on live prawn. The FCR of the prawn &s food for N mawdar was found 1o be 2.5 From the
study, it was observed that in Iaboratory rearing N, nandus prefereed live prawn 2 food
than artificial feed, dead frexh kachki and dead fresh prawm, The fish fed on live prawn
hecame sexually marwred (eges of white milt extruded by gentle pressure on the abdomen
of the fish) in che laborawory an the end of the expertment.

Koy words: Endangered species, Nandus saadus, Laboratory rearing

Introduction

Neandus ngndus (Hamilton) is a common freshwater perciform fish of Bangladesh, It
15 locally known as “Meni® or ‘veda'. It was once abundantly available in pond, canals,
beels, floodplaing and other open and closed warers of 0l over Bangladesh. Now it is
rarely found in the market. Recently, it is considered a8 an endangered or threatened
species.

Considering consumer's preference and market value and to preserve the
biodiversity, this species should be protecred from being extinct, In view of this, its
biological study and domestication is earnestly needed. For the domestication its rearing
technigue, brood maintenance, breeding, fry rearing are 10 be developed. Until recently
not so much works have been deone on this fish excepr some pamsitological studies
{Drwivedi 1978, Mukheriee ot ol 1982, Chowdhury ¢ al. 1983, Chandes of of, 1987, Golder
@ ol 1987 Mustafa & of. (1980) smdied food and feeding habits and fecundity of A
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nandis in Bangladesh, He reported that the fish was predominantly carnivorous. He
seported that the fecundity was ranged from 7341 égas for a fish with body leagth of 9.7
cm to 46222 ¢ggs for a fish with body length of 13.5¢m. The species has not been mied
vet to rear or culture sither in the laboratory or in the field condition experimentally and
therefore no information is available on its rearing rechnique. Successful rearing and
breeding of *Meni' in farm condition would be tremendously helpful in conserving the
penepeol of the fish and, at the same time, it would play a substantial rale i the averall
nutrition of the mral people of Bangladesh, Therefore, laboratory rearing of N. sandus
has heen attempted to select the sppropriate feed for the species (AN, manduy] for
laboratory rearing and develop a rearing technique in the laboratory until sexual
mEturiky.

Materials and methods

The present study was conducted from October98 1o April™® in the laboratory of
the Department of Aquaculure under the Faculty of Fisheries, Ban gladeshAgricultural
University, Mymensingh. Eight glass aquarda each having size of 60x35%30cm were used
to conduct the experiment. The aquaria were marked as number 1 to 8 for convenzence
of the study. A se1 of 4 aguaria (1 to 4) was provided with sandy layer. The rest 4 aquaria
were of bared bottom. All the aguaria were filled wich fresh mp water almost up to the
top level,

Experimental fish and acclimarion

A total of 75 experimental N. nawdus of “07 age group were collected from 3 fish
trader which were caught by using bana and scoop net from a beel called Gopadmarchar
fear by the Bhramaputra river, under Mymensingh Sadar Thana. The fish cught form
the beel were kept in a 50 liver aluminum pot and brought alive 1o the laboratory as early
as possible. Fish were placed immediately into the squaria in the laboratory. Three
gerators ( Daivo 84000 were fired to supply cxygen in the aguaria. The fish were treatad
with 1% salt solution (dip) &s a prophylactic treatment. Mo feed was supplied to the fish
an first two days of the experiment. Then the dead kachki (Conca sehorna} was supplied
as food and the Gsh were acclimatized for seven days.

Seockinyg density

A toral of eight fish were kept in exch aguarium. From the collected fish 3 total of 64
fish were used in this experiment. The average body length and weight of the fish were
6.56 £ 0.62 cm and 4.10 £ (0,88 g respectively,

Experiment- I

AD experiment with two treatments viz. artificial feed (containing 35.5% protein)
and dead fresh fish kachki (C. soborms) were used in two replicate sguaria of two types
having sandy bortom and bared bottom, In all the experiments, feed was supplied once a
day ar moming (9.00am). Feeding duration was for fifteen minutes every day. Dunng
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the experiment the water was serated by using aerstors contipwonsly . mainmin
dizsolved axvgen concentration gt saturation bevel.

Expertmrent-IF

Following the resulis of the 1" experiment another experiment with two treatments
tis, kachki (O sl and dead fresh prawn (Macrobrackiion lemarre) were supplied s
food in quadruplicate aquariz for another one month. Feeding tme and duration were
maintained a5 per 1 experiment.

Hearing

Based on the findings of the 1® and 2™ experiments, which showed thar growth of
fish was not satisfactory with armificial feed, dead fresh kachki and dead fresh prawn, a
four months rearing experiment was conducted by feeding live prawn, In rearing abour
one third of 1otal water of each of the sguariom were changed in every morning and food
{live prawn, 12 in esch squarium) was supplisd once 2 day (9,00zm) for ffteen minutes.
Uneaten remaining prawn {if anyv) were removed from the squarium, Total number of
prawn enaten in each aguarinom was counted and recorded properly. Any faeces on the
bottom of the aguarium was removed by ciphoning. Initial individual body weight (g)
undd total length (om) and their average were measured and recorded. Monthly sampling
was done to record the average body weighr (ghand toual length {om) pain, The weight
{ghof live prawn fed were also recorded for caleulation of FCR.

Maturity oheervarion

Impirical sbservations of body color and body shape of fish were made in order to
ascertain sexuul merurity formndghtly intervals starving from Ist February'®®. Mawrity of
fish were first perceived by observing the eggs or milr of fish by mesns of siripping
process during the April®. Dissections of fish were alse made in order 1o know
maturation stage and the maximum ripeness of eges ot the mid May'e?,

Analysis

Staristical analysis of growth datn in experniment -] and expenment-Il were
performed using the rwo way ANOVA and one way ANOVA respectively by using the
programme, Stategraphices (version 7). Modsture content of prawn was determined by
following the standard method (AQAC 19800 The moisture content of the prawn was
found to be 75.68%. The FCR (food conversion ratie) of prawn wes calculated for N,
randur using the following formula -

_Amountof dry food (g)
Live weight pamn ()
Faor FCR calculation, the dry maner content of prawn was determined.

FCR

3 i,
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Results and discussion

Prior 1o the start of experiment, the fish (N tandus} have been adjusted inwo the
agquacia supplied with dead fresh kachki as food, Tt was observed thar ar the beginning
period fish ook supplied food in small guantites and it was increased day by day and
sertied ar the end of 0 week,

Expernment= |

In Experiment- I, artificial feed was used in duplicate in two sers of aquaria and dead
fresh kachki was used in duplicate in two sets of aguaria also, ANOVA analysis indicared
insignificant differences (P =0.5) for difference in both bottom conditions of agquariem
and feed. Although there were insignificant differences in growth for both bottom
condidon and feed, the growth was beoter for the fish fed on kachki than the fish fed on
artificial feed.

It was also observed thart the fish supplied with artificial feed seems to be reluctant
to respanse to the supplied artificial feed, On the contrary, fish supplied with kachki
seems to be active at the time of feed supply. In the natumal environment the principal
food items of N, manduz consisis of prawn, small fish, fish fry, chironomid and insact
larvae (Mustafa ér al. 1980%. Perhaps the habit of aking fish a5 food influenced the
response after offering familiar food frem (fish) in case of kachki but not in the case of
artificial feed.

Experimaent-IT

From the Experiment-I, it was evident thar the bottom condirion does not kave any
effect. 50 hontom soil was removed and the fish were supplied with vwo oypes of food in
experiment I1. Dead fresh kachki and dead fresh prawn were supplied as food in
quadruplicare squaira. Dead fresh prawn was supplied in lew of artificial feed as it was
fonnd that fish refused to have anificial feed. Mustfa er of (1980} reported thar N
raredis was predominantly carmivere, Is food item were mainly prawns (31.76%) small
figh (22.05%) fish fry (14.22%) chironomid and insect lorva, T was observed thar Gish of
the aquaria where kachki were supplied ook their food spontanesusly. But later on i
was ohserved thar fish refused 1o ke kachki and just caught hold of kachk: and
immediately theow it our from the mouth by spindng and the fish was found  feeling
uneasy and also seemms 1o be weak, Fish of the rest aquarin where dend fresh prawn were
supplied had their food in optimum quantities o the fest spell of o few davs. As the time
progressed fish were found 1o change their feeding habie Ar the later swage of this
experiment fish reduced having prawn like the fish these fed on kochki,

A summary of the analvsis of variance of the effect of food on growth of fish
indicated significant {p- 0.03) differences in growth of fish due o the varanon of food
organisms. Higher weight gain was found in treatments where dead fresh prawn was
used, N mondur fed on prawn exhibited better growth but the growth rate was not so
satisfuctory, which may be due to the temperature decline of the snvironment and also
may be due to the other unknown factors.
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Rearing

With the hope thar live prawn will perform better than the dead fresh prown, live
prawn were supplied in each of the aguarium for rearing experiment. And ir was
ohserved that famished fish resumed aking food and improved their conditon and
subseguently, their weight was increased. The patern of increase in weight s presented
in Fig. 1. It was observed frequently that once a fish took sufficient prawn {more than
afe] in a day then remained starved for the subsequent day even somerimes days
together,

At bl W tmare o g 8
|5 e | s b e S | —— bprnend

[ ' - - P —
mmy
Flg. 1. Growth curve of & mardar dusing the rearing experiment
fromn Decenber e Marchd.

The FCR  value of prawn for M. manduz was calenlared 2.5 (Table 1) The result
indicared that live prawn, as food is very useful for the growth and rearing of N, noeredus
in the laboratory, The tamished fish became shiny in color, robust in appearince and
found more active in movement specially after feeding the live prawn as food.

From the above discussion it is evident that N. nendus preferred live prawn as food
than dead fresh kachki and prawn as well as anificial feed. Mustafa e al (1980) reported
that N, rerdus was predominantly carnivoere, [ts food item were maindy prawn (37.6%),
small fish {22.05%), fish fry (14.22%), chironomid and insect larvae. It can be said that V.
nandus is @ highly carnivorous fish which prefers live food as food and the fish can be
cultured in the laboratory up 1o the stage of sexual maturity by providing live food for
future plan of action in breeding and fry rezring.

Table 1. Growth pecformance of N, agedes during the rearing period of
4 monthe fed weth live prawn

M. of Mean Mean Mimin Dicy weight Toral weighi FCR
Fish Initial Final Weight gain of prawn Eain [
Weight(g)  Weighe (g) (£l fed (g)
4 542 737 1.75 78 LL1.5 25
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Maturity obrervarion

Muturity observarions of fish were done by means of impitical ohservarion, stripping
procesy and dissection of fish, At the swrt of being marury stage color of male fish
became brightly reddish and black striped. Abdominal region of female fish was swollen
up and the female was comparatively dull in color. Genital aperture of female fish was
found protruded in breeding season. Stripping was done for fish of both the sexes (male
and female] 1o rest the maturity. 1 2 few eges or white milt extruded by gentle pressure
on the abdomen the fish was considered matured.

Dissection of male fish as well as female fish was done. Testes and ovary of male and
female fish were found under the digestive tract in the ventral cavity. Brown eggs were
also seen inside ovary of female fish when the ovarian tissue was dissected. In male
tubular white testes and in female spindle shaped ovary were dissected out. Fish were
found fully mamred during last week of May and the eggs were found 1o be of even size,
All 64 fish were [ound sexually marured of which 42 were male and 2 were female
{Table 2). Which indicate that in the natural population the sex matio of N mrndus was
more or less 20 | (male : female]. From this study it was evident that for laboratory
vearing of &, mendus, the fish preferred live prawn as food than arificial feed, dead fresh
kachki and dead fresh prawn. Laboratory rearing of N. masdus up o the full maturation
was successfully uchieved in this experiment.

Table 2. Maturation of Nandus sandur to the laborurory by feeding live prawn

Imitial No. Stocked Total No. Male Matared Toral No. Female Matured
i 47 22
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Abstract

Studdy was conducted in six ponds esch with oo ares of ] ha in e pond complex of
Brackishwater Smuon, Patkgecha, Fhulss from February o Ocrober'®, oo find out the
variation of production rate in tao cultre system iz, single and double crap of P, monodor
with L. porsia. In crestment T ild fry of P sesmodon {0006} and L. poreia {0.208) colbecued
from meaerhy river were stocked ata rave of 40,000 and 1000 e, sespoctively, for 2 culosre
gzl af L2 days, In trentment T, the mae was 20,000ha for bagda fry in 15t end 2nd crop
cacly ard 10000 for parsia frv'ha for an cxiended period of 225 days: The highest survivality
and prowth of P asonodew and L. parsie were 37,08% (L crop of T,) and 75.26% (T, and
70y (1storop of T,) and 47.78g (T, respecrively with z significant vadations (P03}
with ather treatment. The net profit (Thk. 95,1 38] and cosg henefit meio af 1 @ 76 were alen
found higler in T,

Koy words: P morodon, L. perria, Polycualre

Introduction

The cilture of shrimp in Bangladesh has been drawing greater attention by fish
farmers, particularly in brackishwater arcas. In the coastal area of the greater Khulna
region having 4 tropical climate, productive and unpolluted sstuarine areas is considered
tix be 4 suitsble namral habitat for penaeid shrimp culoare with other brackishwater fin
fishes in polveulture system. The lagest estimate of the area of land under shrimp
cultivation bn Bangladesh is about 140,000 ha (BES 199, [n these places, shrimp has been
teaditienally produced and the vield per unit arca {1530-200 kg/ha) is very low. 5o, through
application of vanous improved aquaculture practices, production may be enbanced by
several folds

Jingran {1984) denoted some culiurable brackishwater fin fishes in India, many of
which are applicable 1o Bungladesh. Polveulure of Perdei morodon and Lizg parsia could
be one of the ideal opproaches of farming svstem while shrimp and muller would be quite
compatible having no termivorisl conflict and have littde or no food competition. The fry of
£. menodon and L. paria are also available in coastal rivers and mangrove swamps of the
greater Khulna region, In traditional shrimp farms of the country only post larvae (pls) of
£, ioviodon are stocked in the ghers but other fin fishes thar already entered into the ghers
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along with the unsieved tidal waters are harvested time to time. Among the fin fishes, L
persta 15 one of the most common and highly accepted to the local people due o it s
andd demand. This type of specics of non carnivorous naures is sleo easily culturable in
shrimp growing areas that plays 4 vital role to keep a friendly envimonmental condition for
both shrimp and fin fishes. With this consideration the study was undertaken to find oura
suitable produection technique of P morodor with L. porsiz at different stocking and
COOpPINE svstem,

Materials and methods

The study was conducted at the pond complex of Brackishwater Station, Bangladesh
Fisheries Fesearch Iostitute, Paikpachs, Khulna for a pericd of nine months from
February to October, 1996, Six ponds, each of 0.1 ha were selected for this worck with bao
tvpes of culture treatment having three replications for each treatment After the
completion of pond preparation by mid Febroary '96, tidal warer was introduced to a deprh
of about 50cm for the growth of plankion.

For treatment T, wild fry of P. meoviodoor (0,006 g3 and L, parsa (0,20 g0 were collecred
from local nvers and stocked in the 15t week of March at o rate of 40,000 and 10,000 fry/ha
respectively, Whereas for the 1 crop of treatment T, fry of P. monodon and L. parie were
stocked at a rate of 20,000 and 10,000 /ha respectively and for 2nd crop of T, the P
moncdon frv were restocked ar the same rate as earlier with L. porda those were mot
harvested with the first crop of P, monodore. After 120 days of culture P, morodor and Lo
parstg were completely harvested from T, In T, shrimp of first crop was harvested after
120 days and 2od crop after 105 davs of colrure. Whereas £ persie was barvested once after
225 days of culture. A commercial nursery feed Saudi-Bangla (starter-1) was fed vaice a day
{morming and evening) at of 100% of the body weight for the Lst week and then reduced to
&0, 40 and 20% during 2nd, 3rd and 4ch week, respectively. A portion of water {only 20% of
the pond wuter) was exchanged during the full moon and new moon. Water guality
paraeneters wis, dissolved oxygen, pH, salinity, tempersmure and mansparency were
moditored twice o week. Afier 30 days of rearing, shomps were fed with locally available
ingredients such us fish mesl, ricebran, oil cake, wheat bran, ovster shell and vitarmin
premux {30-32% protein level) at 3% of the total biomass. Inorganic fertilizers were applied
depending upon the availability of natoral feed in the pond water.

Result and discussion
Table | shows that weight gain, survival and production performance of T, is bemer
than T,. The survival rate of P. moradon in T, was found 57.08% and 53.05% in the 15t and

Ind crop, respectively which was higher than T, and for L. parsia the rate was 75.26%
which was also higher than T,

142



Proaduction performance of P moeadon with L perio

Tuble 1. Seocking, growth, sucvival and preduction performances of
P momedon and L. parsig undes different ceopping pamern

Treatments  Crap Species [hemsity Lmitaal Final Survival  Productien
parterns [Boschal  WLIE WL (g1 rame %) (kg'ha)
T, Single . monndon 41, N R ITK 237k 4733 49,37
L. parms DM 0200 3045 5507 ) B
T; eup P monsdon 20,00 RIS naE 5708 310,34
{Draialbaliz] L pariia 10,000 0201

Moeop  Pomonodon 20000 0,006 naT 5305 339
L priia - 4768 75.206 36134

Table 2 shows thar zll the physieco-chemical parameters are within the mange of
optimum production level showing g close sgreement with the results shown by Quddus e
al, (1990, Fahman snd Bhoivan (1979, The average salinity was recorded from 16,96 1o
771l ppt in T, and 16.25 1o 1.87 ppt in T, Mo remarkable difference was observed in
salinity of T, and T, in st crop from March to June bur during the Znd crop of &
marodo, & gradual decresse in salinity from 9.54 to 1.87 ppt (July to October) was observed
which might act in T, as a growth retardadon facior for £ merodor 85 mentioned by Das o
al. {19821 and Chen er af. (1988).

Table 1. Average values of physico-chemical parzmesens
al the pond water during the culure period

Pamameters  Treat Months

ments

March  April  May June Juky Aug. Sep. Lt

salinity T, 7.7 125 L& 163 - - - -
{1pl

T, T.r 125 [5.8 16,3 L a0 2 |
Temp.{"C) T, il 74 o e 1L . . . .

Ty 25.5 214 X 288 6.3 28.2 4 113
Transper- T 189 2535 123 118 - - - -
ancy [cm)

T 210 115 1.5 1.1 = .0 215 L.
pH T, 24 B3 82 1B . . .

T, B B4 2.3 18 Th R0 g5 £5
DOmgh T, 6.1 43 4. 7 A i : .

T3 6.3 Jh 54 55 44 5.2 5.2 .0

The averzge values of dissobved cxygen (DO} content of T, and T, were ranged from
363 1w 6,45 mpl and which showed no remarkable vaciation berween the (TesTmEents.
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However, comparatively lower values of DO content in T, might be co-related with the
higher stocking rates of P, monodon fry which was stuted by Chen and Fay (1990, where in
such caser other than its biolegical oxygen demand (BODY, o portion of DO may also be
urilized by organic decomposition and other metabolism.

Froem Table 1 the average weight gain of L. parme was recorded as 30.43g {for T and
47 68 (for T,) after the cultvation of 120 and 225 days, retpectively. This indicates that
higher growth of L, paris is possible because of longer culruee peried with available food
and lew stocking rate of P. morodor in T,

Toral production of L. parsia in T {17005 kgha) was lower than T, (361.36 kg'hal,
The production rate of P, monedom in T, (44937 kgha)} was also significantdy lower
(P=0.05) than T, {354.63 kgha). Average weight gain of P. morodon in T, (23.72g) and in
T, (27.03g and 22.07g) did not show any significant difference.

Finally a compamtive economic evaluation of singie and double cropping system of P
monadon with L. parsiz was done by using standard economic tools and methods of
analysis. Table 3 reveals that the total gros income per ha for T, (Th2Z15884.20) was
higher than T, (Tk. 154597.75), The total operating cost was estimated as Th. 94750.00/ha
for T, as against Tk. 122750.00'a for T The net profit of T: (Tk. 93134.20) was higher
than T, (Tk. 39847.73) and cost benefir ratio was also higher in T, (1 ; 1796 than in T, (1 ¢
1630 The economic analysis of this soudy shows clese similarioy with the results shown by
Yaha (1990) in Malaysia where the farms were mainly dependent on low cost inpurs for
this type of farming system. Findings also revealed that higher production and unit market
price of . sorodon and L. parsia enhance the culiure profitability to a consderable extend.

Table 3, Trearmens-wiss cost-benilit analysis od
P monndon and L parsia under different croppang patiem

ltems Single crop (T)) Dianhte crop (T,
Input eosts (Th'ha): Land 11,250 13,00
Sluice gare and dike repair 8,730 8,750
Liming 1,250 1,250
Oiegamic fertilizers 500 S0
[norganic fertilizers L300 2,500
Seed 42,5010 42,500
Feed 13,010 25,000
Labour 9,000 L, HH)
Mizcellaneous 5,00 L3
Giross benefit:
Productionikg'ha} monodan 449.37 544,54
prarsia 171,45 36136
Grross income [Tk monoadon 144,045 190,554
parsia 8,553 25,295
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Total gross income (' Tk) [ 54,300 215,854
Production cost (Thkha) 4, 7540 122,750
Met profit (Tk) 50 E48 3,134
Net profit as % of production cost 63.16 75,47
Cast benefir rario. 1.63 1.76
Prce of womsadon 125150 Thkyg, parsia 5070 Thity

LS = TR S50
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Monogenean infestations in Thai silver barb (Babodes
gonionotus Bleeker) and their adaptations in Bangladesh
waters

5.K. Mohanta and K.]. Chandra®*
Dreparoment of Aquacadure, Sesgladeck A gricwinme! Dsiversin Mymessingk 2502, Banpladlan

Abstract

Aniovesiftion an the infesiaton of menagenstic trematodes of Barboaas prnmmotes was
conducted during the perod foom July'ST to June @8 Host speciimens were collected from
local fish farmes and albso froan local Gsh markers of Mymensingh. Samples of Pomene and
P, zarana were alao examined. Two spocles - Dacprlygyrue lempom (Lim and Furrado
1986} and Dhceplogwrus piemensés  (Chinabur and Lim 1993] the Thal parssites wers
recorded from B pesionsrus and 0. fewipam, from our indigenoos fish P osoeana. Two
species of Coyadacerfus were also recorded from B pomivessns,  Both prevalemce and
imensity of infesmtion were moderate in B goniorones, Prevalences were recorded higher
a0 larger fishes and menn intensity in inermediate size group fishes. Infesiadions were
thur in winter manihs. Adaptations aof the I:-.'lmm parasites in Bangladesh waters, thar
mrananiEsion in lecal fishes and invasion of the Incal pamsites to this omooc fish bhave
been discussed. Supgestions have alio been made o prolec) the iotroduction of new
speCies L oor warers.

Key words: Monogenesic iremarndes, Barboder oo, Adapiations

Introduction

One of the major problems of fish culture is the parasitic infestation and disease.
Fish parasites ¢an cause mortalities of fishes in culoure operations. They antack  fishes
and destroy them or make wounds or disease on their flesh, thus making them unedible
(Cheng 1964 Moreover, the ecological peculiarities of the parssites are of grearest
significance in elaborating 8 mtional complex of central measure agsinst them [Baver o
el 195%), Hence, in order to control fish diseases caused by the parasives, it is essential to
study their mxonomy to identify them, their infeseations, as well as their effect on hoses.

The group of Monogenes are small 1o medium sized tremarodes which complete the
life eyele on one host. The chief orpan of attachiment is the hapror, which is posterior,
maesthy parasitic on the gills, some on the body and fins. Some monogenelic trematodes
are serious pests in fsh culture on oocasion. Some dacrvlogyreids couse damage o the gill
filaments of fishes and some pyrodaceelids may cause damage o skin and fn (Holffman
1967%
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COne of the most important exoric freshwater fish is That silver bach Baerbodes
pentonaris which was introduced in Bangladesh warers in 1987 and i3 gerting prioriny in
Bangladesh aquaculiure and becoming popular for s maphd growth, delicacy and
comparatively chesper price. The fish is however, known to be infested by o oumber of
manogeneans in it native Thaland (Lim and Furado 1986, Chinabut aod Lim 1993},
As the species was imporred from Thailand and oo quarantine system {5 sull inreoduced
in Bangladesh there ave possibilities that the fish carry these paresites w Bangladesh and
thus estzblish in our waner.

Considering the above facrs, the present investigation was desigoed w smdy the
monogenetic reamatndes of Thai silver barh B, gomiowores and owo other Jocal puti P,
sorer and P dces of Mymensingh, thelr infestations, establishment und transmission to
our local fishes.

Materials and methods

In woral 97 specimens of B, gomronoius were investigated out of which 73 specimens
were collected from Bangladesh Fisheries Fesearch Inmstiture (BFRI) and others were
collecred from fish farms of BAU (Bangladesh Agricultural University), Suriakhbali,
Shambhuginf snd other local fish markers of Mymensingly for examination during
July'S7 o June9d, Specimens of P ncre and P osorena were collected from different
farms of BALL and fishermen who caught them from different ponds or beels around
Mymensingh. In the laboratory fishes were killed by 2 blow oo the head and recorded s
total length by 3 measuring scale. The gills were removed into persi dishes contalning
water and gently scrapped to dislodge monogeneans. The monogeneans were removed on
w clear slides with a fine pipette in & drop of water and covered with cover slip.
Ammonium picrate solutdon was added beneath the cover slip to fix and clear the
monogeneans. Four corners of the cover slip were then sealed with sialant to prevent it
from moving. The monogeneans were measured and given average in millimeter {mm)
followed by the range in parentheses. Prevalence (%) and intensity of infestation were
studied follewing Morgolis e al {1982).

Results

Tnfestations of mowogoneans

In the present investigation ™wo species of Duendopwns and two species of
Cevndacvlus could be collected from B, gomiomatus, They ave: Dacrylogyrss kompam (Lim
and Furtsdo 1986), D. saemensit (Chinabut and Lim 1993), Gwodaawlus sp. | and

Coyndactyius sp. [ From Passiue ticee 2 species of dactylogyrids and from Punites sarene
D Lempam were recorded.
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Prevalence (%) and intensity of infestations of the menogensons in relation m
different lengrh groups of B. gomioncits, and seasons of the year were presented in Tables
1 and 2. A total of 33 specimens of . gondonatis were infested out of 97 examined. From
the infested hests 117 monogeneans were recovered where prevalence was 34.02% and the
mmean intensity was 3.5 (Table 10

The prevalence of different lenpgth groups of B. gonmionstus are 20%, 36.67% and
46.88% for <3, 3-8 and =% c¢m fish group. It was observed that larger fishes are more
infested than smaller fishes and the intensity of different length groups of B, gemmmatis
were 2,42, 4.36 and 347 for <% 5-B and =& ¢m length group of fish respectively,
Intensity of infestation were therefore heavy mmong the hosts of intermediate length
groups than smaller and larger hosts {Table 1). It was observed that smaller and
intermediate hosts are more infested than Jarger hosts and the intensity was higher in
smaller fishes and lower in intermediate length group of fishes

The iofestation in & gemerorns exhibited scasonal fluctuation during the smdy
period. Prevalence of parasitic infestation was 36.67% in winter (Movember-February],
25.00% in summer (March - June} and 32.00% in rainy sesson (July-October), Tr was
observed that hosts were more infested in winter than other seasons. Mean intensity of
the host was also recorded higher in winter months (Table 23

Table 1, Prevalence (%) and mean intensity of 117 meonogenstic rematades
in different length group of 8. ponsonoir during July 97 - Tuoe 9§

Lengeh group N of s Prevalencs Mizan
lcm} Examined Infesied % bensly

o § £ ) 20,06 24z

LT H 11 3667 4.36

=8 32 L5 4658 147

Toml o7 33 .02 31.55%

Tahle 2. Prevalence (%) and mean intensaty of monogenetc rematodes
in B gorwmarss in different seasons during July '97 - June "98

Seasom Mo of host Frevalenoe Mean
B Examined Infesred . Lnteneiny
Mav. - Feh. ] ¥ 3567 4.23
Mar. - JTun. I2 3 5.0 LAT
Jul - Cher 15 ] ALl 138
Tieal oy 33 .02 355
Descripiion of the monogeneans

Daceylopyrus fempan (Lim and Fartado 19861 {Fig. 1)
A number of specimens from B, gowionores  and only two specimens from P sarana
wers recovered.

(4%
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Body elongated and medium, 0.345 (0.290 - 0,400% = 0,080 (0.070 - 0.090). Anclhors
well developed, small outer reot with recurved point [t inner length 0,038 (0.036 -
0L.0440), cuter length 0,032 (0,030 - 0.034) inner root 0.014 {0.012 - G.016), ourer roor
(L0035 {0.003 - 0.004), point 0.013 (0,012 - 0,014} Domsal bar basin shaped and ventral bar
V-shaped. Marginal hooks with slight demarcation of handle from pivot. Dorsal bar
lengrh 00635 (0003 - 0.004), width 0.0235 (0022 - (,025), ventral bar lengrh 0.021 (0020
- 0,022} width 0.0075 (0,007 - 0,008}, hook length 0,025 (0.020 - 0.030), vapinal srmament
0.063 {0.054 - 0.072),

Fig. L Dacrplogyrus bempam. A: Anchors B: Dersal Bar C: Venwral Bar 1) & Dy Marginal hooks
E: Vaginal armumens F; Copulstosy ongan.

Comparative measurements of Thal Decvlopyrns lampam with Bangladeshi
specimens,
Thai specimen frian Bungladeshi specimens  Bangludeshi specimens
£, gonlowas {mm) from 8. gowionmns {mm) frean P, rargna (mm)
By O5470521-00573) = D345 2900400 ¢ 0.70- 0,45 500, 4 30- 0,450 =
AL 25 100, 135 0.4 0860, 110
Ianer lengrh 132 (0.030-0.034 CLOERE0, [ 3G- 0, 044 =
Cruter bength (24 (0.037-0,050% 00320 003600 14) .
Innes po 0, el PR, O 014001 20016 014
Chuner poot 1R 200, O L0, R (AMDE 50000 3-00.004 | L0804
Print G, D08 (0, D08-0, 01 0 DU SE0G0L2-0u0 L 4) 0.4
Darsal bar lengeh 00k (), 050,00 1) L0035 0003-00004 | DA D024=0.0206]
Dharsal bar width 0.025(0.024-0.027} 0.0235(0.022-0.025) 0.004
Wentral bar lengih 0023 (0.022-0.025) G021 0L00-0.027) 0004
Yentral bar width LA {0003 0,000 0007 500007 (o008
Hook length D210 B-0u02a Q02 500,02 00,0300
Vaginal Armament 0,087 L0630, 054-0,07 2
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Remarks: The present specimen agrees with the descriprion of the Decrlogyras Lampam
{Lim and Funade 1986} in all chamcters excepr in measurements of the hody size. This
difference may be due to host difference in different peographical area, The specimens
collected from B, gonionetus and . sarena were comparatively smaller than the specimens
from Thai host.

L. siamensiz Chinabut and Lim 1993 ( Fig. 2

Numerous specimens were collected from 8. gomionares,

Moderate to long worm, 0.330 (0.260 - (L4007 > 0,085 (0.70 - ¢.100). Anchors are large
with well developed inner root with shert outer root and very short recurved poin,
Anchors’ inner length 0,032 (0L030 - 0.034), outer length 0.035 (0.034 - 0.036), inner roor
00125 {0,011 - (.014), outer root (L0435 (0004 - 0.005), point 0.002, Dorsal har saddle-
shape and thin V' shaped ventral bar present, Dorsal bar lengrh 0.0035 (0003 - 0.004),
width 0225 (0,022 - 0,023}, Ventral bar length 0.002, width 0017 (0016 - 0,018, hooks
0020 (01014 - 0.026). Wing observed gt the portion of the ourer root. Sword like short
copilatory tabe observed. Copulatory tube lengrh 0.020 (0L016 - 00181,

By

Fig. . D. viamensiz. A: Anchors B: Doesal Bar C: Ventml Bar D, & D,: Murgingl hooks E:
Copulatory organ,

Comparative measurements of Thai Decrvlogyeus siemensis Chinsbut and Lim 1993
with Bangladeshi specimens

L1 sicmenzzs 1. stamarris
Chinabur & Lim 1993 (mm) Bangladeshi specimen (mm)
Eody 0,396 (0.315-500) = 0.161(0.050-00080)  0.33000, 260-0.400 = (LO70-0.1007
Inner lenpth D429 [DL0H- 0042 0,03 200, 030-0,034)
Lruter length D02 (OB GAE0) 0.03300.034-0.026)
Ianer oo AL 009 { B OUE-R AT OO 2500.00 1-0,0] 4%
Chuter soot o 0 { OIS -00007 ) D0 3000 4=, (05
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Poine Gl 00,00 3-0.006 ) LRI KR

Diarsal bar lengtlh G006 (0, 005-0, 008 W R T PES TR
Thaesal bar width CLOER (0022000357 L2300, 022-0.0023
Yenrral bar length 0,002 (00K 0,002 5 (R

Wentral bar width 0.022 (0.020-0.024 ) (L P00 G018
Haoaks (R0 9 [l L7022y, 0.02500,024-0.025] (A0 400128
Copulatoey tube leagld 0,020 (00 R-0,025 5 0L T DA LE)

Remarks: Dacrylogyrus stamensas was first repored by Chinabut and Lim (1993) from 8.
gontonctys in Thaitand. The present specimens also confirm their identity s [ mamarers
Chingbur and Lim 1993, However, the size of the specimens are smaller than Thai
specimens.

Gyrodactylies sp. L (Fig. 3)

Only ooe specimen was recovered from the gill Glament of B gonisnons,

Boedy short and cylindrical, 0,339 (0238 - 0440) = 0116 {0.084 - 0,148}, Anterior end
notched with three pair of head organ. Anchors root long and two round spot present ar
the side of the inner and outer root. Anchor: inner length 0,045 {0042 - D04E), outer
length G037 (0034 - (0400, inner roor 0.013 (001D - 0.016), outer root GLOOS (0004 -
0.006), Points nearly half of anchor length. Point 0.019 {0018 - 0.020). Ventral bar
thinner than the dorsal bar. Dorsal bar length 0.004, width 0.018 (0.016 - 0.020}, Ventral
bar length 0,001, widch 021 (0016 - 00267, morginal hooks 0021 (0.014 - 0.028).

fl
= ‘J
Fig. 3. (hredmenus sp. 1. A Anchors B: Dorsal Bar O Veniral Bar.

Remarks: Guredecrvles 15 populardy known as skin fluke. There are repors of its
infection in the fins snd opercula. Tripathi (1957) recorded three specimens of
Cvredactyls from the fins of u Rehu fry in the fish farms of Lucknow. Condition of the
single specimen recorded from the gills, was not good. S0, it could not be identified up o
species level.

Gyredactylus sp. IL (Fig 4)
Twelve specimens could be collected from the gills of B, gomionotus,

5%
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Bady short and cylindrical, 0.410 (0,400 - 0.420) = 0,128 (0.126 - 0.1300. Anchor long.
Anchors root curved pointing cutwardly and [iotle more than a guarter of ozl anchor
length. Bar short and curved. Testis post ovarian. Anchor: inner lengrh 00225 (00022 -
00231, outer length 0.021 (00020 - 0023, inner roor 0.0045 (0004 - 0051, outer root
.003, podn 0,0075 (0,007 - 0008, dorsal bar 0003, sddih 0,008, marginal hasks (00,

Fig. 4. Cpmodacius sp. 1 A: Whole parasite B: Anchor C: Bar,

Remarks: The present specimen is similar to the morphology of anchors, marginal
hooks with Cvrodaciwus slegans indicus  (Tripathi 1957) bur differs by bar and the length
of the parssite. Collecrion of more specimens is necessary to identify them up to species
level.

Driscussion

Monogenetic rematodes have been known to be a serious pest for aquaculmre
particularly to younger culturing species. Some Dactvlopyrus  species cauwse serious
dumage to the gill Glaments of fishes and thus potential threats to fish cultare (Tripathi
1357} But a0 information is available from Rangladesh on this area. Parasitological
aspects of exotic fishes are yer o be investigated, Monogenean infestations are very
commaon in Punrtes and carps in Indian farms (Gussev 1976, Tripathi 1957) and South
Euast Asian countries (Lim and Fumade 1986, Chinabut and Lim 1993} During the
investigation prevalence of this fluke in B. gowionotes was quite high and fishes of larger
size group were more susceprible. On the other hand mean intensity could be recorded
from the intermediate size group fish. Many workers reported different intensity in
different sizeé groups of various fishes, However, several suthors have noted the
correlation between outbreak of monogenean infestations and srocking density (Sarig
1971, Molnar 1971, Johnsen and Jensen 19860, It was also ohserved in our study that
moenagensiic infestations were higher in case of the fishes collected fram BFRI and BAU
fish farm. Parasitic infestations appeared to be higher in winter than summer months.
Low remperature seems to be more suitable for monogenean infestation, It could be said
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that B. gomionotws  is moderately susceptible 1o this group of parasite as 4 species of
menogeneans could be recorded from the warers of Mymensingh.

The Thai silver barb 8, gonionons  have garhered much popularity 1o Bangladesh
people among exotic species. Parasitological investigation have been done in its country
of origin {Lim and Furtada 1986, Chinabur and Lim 1993} and 7 species of monogenean
rrematodes were reported from it After twelve years of its introduction 1o Bangladesh
only rwo species of Dacrvlogyres were found 10 be established in Bangladesh siouarion
Oither species of this genus might have failed 1o adapt in the ccological conditen of our
water, On the other hand two gyrodactylid species amtacked the exotic host, where there
were no reports of gyrodacrylid infstatiens in Thailand. Hesszin (1998) and Nabar
{1997) srudied the monogeneans infestation of barbs and Indian major cups of
Mymensingh area but no dacrylogyrids were found to infest this exotic fish, Body
physiology and defence mechanism may be the barrier for these local parasites to invade,
Gyrodactylids seem 1o have a wide range of sdaptations and invasion including new
hosts breaking rheir immuniry.

On the orher hand, it is interesting to note thar the monogeneans infecting
gomigratus |n Thailand were supposed 10 be carried with the fish in Bangladesh during
its introduction and only two species could survive here, Among these two dectylogynid
species, Dactylngyrur lampam  was found o spread o our local fish P serame.  This
particular parasite might have wide range of esmablishment in our local environment.
MNane of other parasites were recorded from eight species of Pumtins and two species of
carps (Mahar 1997, Hossain 199%). This might be an indication of slow progress of
imvasion of forelgn parasites ro our indigenous fishes.

Fizh culture iz one of the fasinaring prctice becoming popular throoghout the
world. Commercial species are being intmoduced from one counery to ancther, While
importing fishes all countries of the world except few like Bangladesh have gone through
a check by gquarantine. It is therefore, essential for every country 1 have a prior check
before Introducing any new fish, otherwise local fishes may be aracked by foreign
pathogens /parssites which may cause great loss, For Bangladesh all rhese should be
taken into account and exotic fishes shonld be introduced with greac care:
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Cell types in the peripheral blood of waking catfish Clarias
batrachus (Lin.)
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*Correrpanding iather

Albmstract

Diiferent tvpes of haemaroeyies found in tee peripherad blood of walking ctfish Clarigs
batrackus, have been characterized and idenmificd wsing morpholegical, morphomeric
and evtechemical tech fiques. These cells are: eryvthrocvies, reticulocyres, large and small
Ivmphacyies, thrombaoytes, monocvies and pelymsmphonoclear lewcocvies (neutroplils).

Key words: Cloras baeraches, Peripheral Bload, Bloed celis

Introduction

Haemarological studies in fish have assumesd greater significance with the increasing
emphasis on pisciculure and even greater awareness on fish diseases, the pollution of
natural water resources as well as derermination of patho-physiological condirion of fish.
Many routine haemotological stedies already exist in human medicine 10 assist in
praviding evidence and possible identificatlon of an abnormality or disease process. Like
human and other higher verwbrates both cells and soluble factors of blood play an
important role in the defense mechanism of fish during the acute and earlier stage of
infection. Many haematological studies were conducted with different fishes in different
countmies (MeCarthy e ol 1973, Grilezle and Rogers 1976, Mahajan and Dheer 1979).
Walking catfish or magur Clarias batrachus 1s an Important food fish of Bangladesh with
high market price. Chinabut & o/, {1991} and Boombker {1951 reported on various blood
cells of walking catfish from Thailand and South Africa respectively. Bur there 15 no
repoit of any haematological work en this important fish in this country. Sardar {1999)
worked on different aspects of the hacmatology of apparently healthy and amificially
infected €, batrachus. This report includes the identification of different cell ypes found
in peripheral blood of walking catfish, C. hatrachkus with their possible classification.

Materials and motheds

Experimental fish

Clurias batrackis was selected for its hazemarological smudy, In total 78 fish were
investigated to know thelr blood cell types. Thireen fish were sampled in each month
randomly taking only one fish a day. Fish samples were bought from loca! market of
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BAU campus and Mymensingh town. Experimenial fish were wanspored (o the
laharamory from marker in bucket containing water. Average length and weight of the
fish were 200932004 cm und 790920750 respectively.

Acchimatization of fisk

Fish were acclimarized in aquaria containing tup water for 7 davs before experiment
with aerarion and feeding ar alternave day with SABINCO fishmeal pellet. Seventy per
cent of water was changed every day. The aquaria were set in & room (laboratory 11}
beside the fish disease Inboratory.

Blvod collection

Fish were caught gently in & small scoop net avoiding stress, transferred into a bowl
containing the same water where they were acclimarized. After anesthetizing the fish
with 5 ppm guinaldine (Sigma chemical Co. USA) (Hossain and Shariff 1992}, blood
samples were collecied from the caudal vein with a swerile disposable plastic syringe
coated with 3.6% sodium citrate ss an anticosgulaot (Smith & ol 1952) To aveid
contamination with mucus and water the area of insertion of syringe was wiped with
cotion sozked in 70% alcohol,

Prepararion and steiming of Blood smears
Thin blood films were prepared immediately afier collection on previously cleaned
glass slide in the following way: a drop of blood was placed on one side of the slide.
Another slide was placed in front of the drop in an inclined vertical position making 43°
angle towards the drop in such 2 way that the slide just touches the drop. This slide was
then pushed to the orher side of the flac slide to prepare a smear. [t was then air-dried,
fized in methanol and stained by Wright's and Giemsa's stain (Chinabug e al, 1991 in
the fellowing way:
# Dried smear was fived in 100% methyl alcohal for 15 minutes and was air dried
apain,
= Spained with Wright's stain for 3-5 min
s Dipped in PBDW for 5-6 min.
Seained with 1:10 dilured Giernsa's stain in distilled water for 20-30 min.
Flashed with distilled water to prevent stain-precipitation on slide
Dipped in phosphate buffer distilled water (PBDYW) for 10-20 min.
»  Rinsed well in distilled water, blotied, dried and finally mounted in Canada balsam,
Tr is remarkable thar satisfactory resull was oot obtained when only Wnght's or
Griemsa's stain wis used.
All microscopic studies were done under a compound binocular microscope ot
different magnifications as and where needed and occulomicrometer was used for
measuring the cells,
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Results

The following cells were identified from stained smear of walking catfish Closias
hatrachus penipheral blood: ervihrocyres, barge and small Iymphocytes, thrombocstes,
monocytes and polymorphonoclear lewcooyies  (neumrophilic  granulocyres). Their
descriptions are given below and they were shown in Fig, 1.

Fig. 1. Photomicrograph ol stained blood smear showing o, mature erstheocyies and a reticulocyiz (Rl
b small Ivimphaeste (SLY and largs lymphoeste (LL) with peeudopod Like formambon (arrow); o small
Iymphacyie (SL munded thrombsocye (T) and sronceyie ke cetl (93 o, ovald shapsd sheombocyte (T
e elongnied form of thronbocyle {arow), § monacyte (M) with cyioplasmic vacutes (amwl, ¢
neieophil like cell with bilobed muclews and b, neutrophil like cell with cytoplasmic granules. (armow)
and 8 monecyie Jeke cell (M) (W nght and Giemsa = 875
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Erpthrocires

The idenrified marure erythrocytes or red blood cells were oval o round in shape
with deeply stained nuclens and abundunt cytoplasm., Size of the cells wepe 9-10 = [2-13
pm and the diameter of the nuclel were 3-4 pm. Nuclei were centrally located, took an
auricula purple colour having aliernate lighter and darker area, and the crtoplism was
lightly stmined of a buff colour oo cell inclusions or wacuoles were observed in the
cyvioplasm of the ervthrocytes {Fig. lal The immature erythrocytes known as
reciculacyres were rarely found in the circulating blood (Fig. la). The size of the
reciculocytes were abour same as that of the mature ervihrocytes but the nuclel were
larger. The cyroplasm of the reticulocyres were stained a light blue with dark auricula
purple colowred nucled in Wright's and Giemsa's.

Lencocyies

Cihgerved  levcocytes or white blood  cells were divided inmo mwo groups,
agranulocyres and rthe granulocyie depending on the absence and presence of granules in
their cytoplasm respectively.

Agranulocytic leucocynes
Fallowing cells were identified as agranulocytic levcocytes.

Lymphacytes: (Observed lvmphocytes of walking catfish were smaller than the
erythrocyres and much more variable in size maaging ffom 5 o 9 micromerers. These
cells were characrerized by being round in shape with narrow band of non-granular
cyroplazm thot stained o light blue colour in Wright's and Giemsa's. The mocleus.
rending to be eccentric, ocoupied more or bess % th of the ovtoplasm and chamcrenzad
by very dark staining chromatin of dark purple colowur in Wrght's and Giemsy's,
Lymphocytes with preudopods were also observed (Fig.lb). The larpe and small
Iymphocvees (Fig 1h and ¢ were derermined on the basis of their comparative size: the
larger lymphocytes mostly had varied shape- circular to amoebaid form with psevdopod
like formation on the cyvtoplasm. They were 7 to 9 um in size, wheress the small
lymphocyoes were 4 to 5 pum in size.

Thrombocytes: Three types of thrombocytes were identified from the stained blood
smear of walking catfish: round, oval and elonguted (Fig, 1c, d and e), The round
thrombocyies resembled and were confused with small lymphocytes in blood smear, and
were characterized by a thin cm of cytoplasm around the nucleus. The oucle were
slightly lirger than those of erythrocvies, The cytoplasmic region surrounding the
nucleus was very small, stained fzintly and the cell shape was mainly provided by the
nucleus which took a variant auriculs purple colour in Wright's and Giemsa'’s stuining. It
wis very difficult to visualize the cyvieplasm of these round thrombocytes becuuse the
nucleus ocoupied almos; the whole area of the cell. They were 3-4 micrometers in
diamerer and were the major wvpe of thrombocytes in the leucooyte population that
appeared single or in groups. The average size of the oval shaped thrombocytes were 4-5
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= -8 pm. The elongated thrombocytes had pale pink cytoplasm ar one or both ends of
the cell. They were considered immarure.

Monocytes: The monocytes were found to be the largest (abour 9 1o 13 micrometers) of
the formed blood elements. The cell shape, although variable, were genenslly globular.
They were often characterized by the presence of psendopods. Vacoubes were found in
the cytoplasm ranging from few and small o many and large. Observed nucled of the
monocyies werg eccentric and irregular in shape, their cymoplasm ook livle stain of
bluish-gray colour and nucleus was stained of a varfant aurlcula purple colour which was
lighter than that of erythrocytic and thrombocytic nuclel (Flg, 10, The cells were
generally seen on the border of blood films surrcunded hy ervihrocyvies,

Grramuelocytic leucocytes

Polymorpkonuclear lewcocytes: The polymorphonuclear leucocytes thar were observad
in the peripheral blood of Clarias batreckus during the present investigation were thought
ta be the neutrophils which were found 1o be large and round in shape and 9-14 pm in
diamerer with an abundant smount of cvtoplasm containing fine granules (Fig, 1h). The
cytoplasm stained light blue, whitish or white-gray colour and nucleus, purple with
Wrights and Giemsa’s. Nuclei were eocentric and oval (Fig. 1g) or bilobed (Fig. 1h) in
shape. Basophilic and eosinophilic lewcocyts were not found.

Dhiscussion

Cell type of peripberal blood and their idenificarion is very imporant o
haematologists and immunologists for undersianding pacho-physiological condition of
fish and primary defense mechanism associated with leucocytes.

In the present investigation, the following cells of walking carfish Clariay barrachus
circulating blood were identified: erythrocytes, reticulocyies, lymphocytes (large and
small), thrombocytes, monocytes and neutrophils (polymorphoneuclear lewcocytes).
Chinabut er ol (1991) found the same types of cells in the same fish, bur they did not
classify the lymphocyres. In this study lymphocyies were divided inte two groups, large
and small, according to thelr merphology and size. This finding coincides with the
identification of Mahajan and Dheer (1979) in the snakehead fish Channa puncratus, that
is an air breathing fish. Boomker (1981) also found such type of cells in Clanas
gariepimus,

Marure erythrocytes of Clarias barrachas were oval 1o round with deeply stained
centrally located nuclei having abundant cytoplasm. The over all size of the erythrocyies
ranged from 9-10<12-13 um and the diameter of the nuclel were 3-4 pm. Similar
obscrvations were mede by Chinsbur e o (1991) in walking catfish, as 1011
micrometer cell size and 4-5 micremeter nucleus size, Blaxhall and Daisley (1973) found
erythrocyte of brown trout Salme twms ellipsoidal in shape with cenmally locazed
nucleus (cell size 10.8-18.0 % 9 um). McCarthy er al. {1973) ales observed the dismeter of
erythrocyte as 9.4-11.7 » 14.1-17.1 pm in rainbow trout Safwmo gairdnerd.
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The nucleus of mature erythrocyte teok audeula purple colour and cytoplasm took
buff colour that is similar to the observation of Blaxhall and Draisley (1973} in minbow
trout and Mahsjan and Dheer (1979) in Chenma punceens. In the present study
reticulocytes (immature ervthrocyte) were also found in the circulating blood of C.
batrackus, Tts morphology sand staining characters are same as those observed by
Chinabut « af, (1991},

Among the leucocyte population, lymphocyies, monocytes and thrombocytes are
considered us agranulocyte and the neutrophils are considered as granulocyte due to
absence and presence of granules in their cytoplism respectvely (Ellis, 1977), Similar
cells were found in the present study as also found by Chinabug er 2, [1921).

The size of lvmphocyees were much variable ranging from 5 o 9 pm, having no
granules in cyoplasm and eccentric nucleus oocupying about ¥ part of the cell. The
large lvmphocytes were circular to amoeboid with pseudopod like formation om the
cyioplasm that are in sccordance with the findings of Mabajan and Dhesr (1979).
Cyioplasm of lvmphocyies were stained light blue colour and nucleus smined dark
purple in Wright's and Gicmsa's. These results agree with the findings of Chinabut # 2l
(1991} in . batrachkies and Mzhajan and Dheer {1979} in C. punciaris.

Thrombocyres were also found in the peripheral bleed of O Axrachus that were
agranulocytic leucocytes similar 1o those observed in C. berrachus by Chinaburt e al
(19913 Avdin er al {1997) also found thrombocytes in the peripheral blood of minbow
trout Cacorkyrckus myvkiss. Blaxhall and Draisley (1973) did not find thrombocytes in the
circulating blood of Salme erutte might be due w the confusing appearance of
thrombocyte (round) with the small Ivmphocytes (Chinabut e el 1991} and decreasing
in number during blood film prepamation for their involvement in the cleting process
(Grizzle and Rogers 1974),

The thrombocytes were variable in shape - round to elongatz, the nucleus was larger
than that of ervthrocytes and cytoplasm was difficult o visualize because of the fact thar
most of the area of cyvtoplesm were occupied by neuwcleus. The wverage size of the
thrombacyte was 4-5 x 6-§ um. The average size of thrombocytes observed in other
haemotological studies on different fishes miz. C. punctans {Mohzjan and Dheer 1979},
Satrer pairdreers (MoCarthy e ol 1973 and  C, barrecis (Chinabur e af, 19917 were 1-6 pm.
Mucleus of thrombacyte ook auriculz purple colour and elongzied thromboecyte had pale
pink cytoplasm st one or both ends of the cell. These resulis were similar to thar of
Chinabur ex al. (1991) and Mahajan and Dheer (1979).

Monocvies were found to be the largest cells (9-15 pm in dizsmeter) in the peripheral
blood of O bharachus. Usually the cells were rounded to imegular haviog eccentric
nucleus and vacuoles in cyvtoplasm, a5 also found by Chinabuat o af. (1991 Grizzle and
Rogers (1976) were unable to find such cells in channel catfish forafures puncinuy blogd
but Dogen and Sullivan (1969} reported the sccurrence of monocytes in the same Gsh,

In Wrght's and Giemsa’s staining method ovtoplasm of monocyte took bluish gray
colour and nuclel were stained auricula purple colour. Mahajan and Dheer (1979) and

Chimabur & al, (1991) also found the same staiming character of monocyies in air
breathing fsh.
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The granulecviic nedtorphils, found in bloed of O barachws, were large and
rounded in shape (9-14 pm in size). Abundant fine granules were found in the cytoplasm
that stained light blue, whitish or whitish gray colour and their neuclei stained dark
purple with Wright's and Giemsa's staine. Eccentrically located, oval or bilobed nucler
were found in the present study. Similar characreristics were also found by Chinabut e
al, (1991) in €, harachui, Mahajan and Dheer {1979) in C. punctatey and Blaxhall and
Dhaisley {1973} in Salms frura.

Carton (1951} had noted that the basophils were generally absent or rarely seen in
bload film. Mahajan and Dheer {197%) reported thar eosinophils and basophils had not
been ¢learly characterized in Channa puncrans. Similardy in the present study no
bagophilic and ecsinophilic leveocyres were found in the peripheral blood of C.
batrachus,
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Pathogenicity of Aeromonas sobria to Thai silver barb
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Absiracy

Five ieolates of Acromomas sobriz, collecred from the dissased fish were selected for
detection the pathogenicty following water-born infection method on silver bachs
[Harboder gomisreome) 2t the selected exposure dose 25 % 0 CFUEn) which was
standardized by preliminary test. In the experimental condition desion and moralin
were found in fishes. Among the fsalate, Ass,, Ass,, Ass,, snd A, were successfully
infected D0-60% fishes. Anather isolate Ass, was found non-pethogenic, Drug sensfiviny
test  was  performed by sx anubletics = Owyretracycline, Owolindc seid,
Chlcramphenical, Sulphamethozazole, Sweptomyein, Ervthromycin, All the isolores
shaovwed varigble reaction pamerns to sntibiocics, Mest of e isolaves wers Found sensitive
en Uyteracycline (0T, Oxelinic acid (OA) and Chloramphenicol (C) but resistance o
Erythromycin and Sulphamethaxazale (SXT). Isolue Ass,, found resismnt 10 Oxolinie
arcid.

Key words: Aerowonar sobria, Pathogenicity, Sensitivicy, B gowiorors

Introduction

Disease is one of the most constraining factor in aquaculiure of Bangladesh, Both
farmed und wild fishes have been found to be affecred by various kinds of diseases
(Rahman 1997). Common diseases of fresh water fishes are ulcers including Epizootic
Ulcerative Syndrome {EUS}), Septicacmic disease, wail and fin rot, bacterial gill ros,
dropsy, various types of fungal, parasitic and proweean disease (Chowdhury 1997).
Bucteria, one of the major causative agents found 10 be associated with many discased
fish as primary causative sgent and secondary invaders of ulcers snd other lesions.
Among all other bacteria, Actomonads are the major pathogens with are widely
distributed in farmed fish and water in Mymensingh region (Banu 19963,

Motile members of Aeromonas are ubiguitous in fresh warer and known to cause
haemormrhagic sepiicemia in both warm and cold water fishes (Wakabavashi er . 1981).
The principal motile species of Aeromonas ave Aeramanas hydrophils, Aeromonas sobria and
Aeromonas cavies (Plumb 1994), Many works on Aeromonas hydrophilas have been done by
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the scientists all over the world including Bangladesh and recognized as pathogen o fish
{Banu 1996 and Rahman 1997). But Aeromuomas sodria was not detected as puthogen unil
this work in Bangladesh. So, the present study was underzken considering evaluation of
pathopenicity of Aeromonay sehrig 10 silver barh (Barbade: ponisncius).

Materials and methods

Isolation of bacrerial rolages

Some Aeromonad isolates were collected from the ulcer affected different fish species
of different water bodies during June to December'7. After collection the fish samples
were immediately brought to the laboratory. A selective media Aeromonas Agar Base
iOxoid) supplemented with amphecillin, SR 136 E was used for isolation of Acromonads
isolares. It was found 1o be suimhle for specific cultire of Aeromonads (Choudhury and
Inglis 1994b). Swabs were taken from the lesions kidney and liver of the the affecred fish
and stricked on the plate containing Aeromonas selective agar by sterile inoculating loop
and subsequently pure culmure were obtained on TSA mediz using conventional
separation echnigues.

Tdentification of Aeromonas sobrig

Primary characterization were carried out spon Cowan and Stweel's Manual for the
identification of medical Bacteria edited by barrow and Felthaim (1993). For species
level identification of A. sobria biochemical tests were performed according o barrow and
Felthan {1993} and finally coofirmed with the Bergesy's Manual for Sysiematic
Bacreriology (Krieg and Holr 1984).

Pathogenicity test for A. sobrig tsolanes
Five Aeromonas sobria igolates selected 1o investigate the pathogenic power w fish.
The study was performed by water born infection method. The isolates are listed below :

Aeromonds sobrig Hosr fish Location

Tzalaies

ABS, Clrrunr genepganas (Fingerling)  Wer laboratory, FF, BAU

ASS, . gariapinms Fisheries Bio. and Gen. Lab. FF, BAU
ASSy, C. parieninms Wet laboratory, FF, BAU

AR5, Parbodes gomtrmors Faculty pond, FF, BAU

AR5, . ganicpinzs Field laborarory, FF, BAU

FiF=Faculpy of Famin

The experiment was conducted in the wet laboratory of the Foculiy of Fisheries,
Bangladesh Agriculrural University, Mymensingh. Healthy young silver barb collecred
from an experimental pond under Fisheries Faculty were selected for pathogenicity rest.
These were further acclimatized to aquarium conditions before use in the experiment.
The fish was a exotic carp, Barbodes pomiorotus weighing 10-15 gm.

I
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Isolaces wers cultured on the TSA medium by spreading method and incubared at 23
'C for 24 h. The stock suspension of bacteria was prepared in sterile w@p warer with
required amount of bacteria, In 30 | capacity aquunium, 15 | of bacterial suspension was
prepared in the tap water with the stock suspension in such way that the bacierial
density became 2.5 X 10° CFU/ml This expesure dose of bacteria was selected by a
preliminary experiment. Five fishes were exposed to bucterial suspension in aquarium
under aerated condirion at reom temperamre {water temperature ranged 24-27 'C). After
24 h of exposure 20% of the bacterial suspension was exchanged with tap water and from
the following day 60%% of water was exchanged at every 24 b of experimental period. The
expenmental period was 15 days.

Two replications were set up for the same iselate and the experiments were repeated
for confirmation of infection, and thus in toral 20 fish were used for single species against
the individuzl bacrerial isolate. For cach set of experiment contrel fish were mainained
in the same way. Aeration system was controlled by air pump, No feed was applied
during the experimental period.

The appearance of lesion and mortality of experimental fsh confirmed the infecrion.
The pathogen was confirmed by reisolaton of bacteria from the exposed fish. In the
experimental condition radish zone appeared on the body surface, il reglon, lower jaw
and fin base of the fish. Then it terns in to dip hemorhagic lesion and died. Some tme
fishes were died with out appearing any lesion on the bodv surfuce. For thee cass
internal infection was found. Experimental fsh with lesion or died fishes were collected
with the stierile forcep and container, Then isolation was done by the previous way,

Arribioric senstiirily sl

sensidvity rest were performed by disc dispenser method sccording o Islam and
Chowdhury (1997). The drug discs (Oxoid Lrd.) were Oxviemacycline (30 ug/disc),
Chloramphenicol (30 pgidisc), Strepromyein {10 pgidisc) and Oxolinic acid (2 ggidisc)
were used 1o observed the resistance pattern of A, robma isolates,

Results

Amaong the five fsolates of Aeromomay sobeia, four were capable of causing lesion and
mortality in experimental fsh, But the appearance of lesion and moralicy of silver barb
varied from one isolate o another, Four iselates produced lesion in 20-30% fishes and
mortality ranged 30-60% and reisolation was positive { Table 13

Isofate Ass,; showed haemorchagic lesions and morality in fishes, Lesions were
observed at &th day but the mortality was started at the Sth day of exposire. Appearancs
of lesion and morality gradually incressed day by doy and 60% Gshes were died where
lesions appeared in 30% of fishes (Fig. 1),

When the fishes were exposed 1o the bacterial suspension with isolaes Ass, the
appearance of lesions were observed at Vih day and gradually incressed with the increass
of time. Mortallty first recorded an the 10th day of exposure. Half of the fshes (30%) wers
died where 3% found to be afected by lesion (Fig. 2} In case of isolate Ass;, 20% fishes
were died where haemorthages were observed also in 208 fishes (Fig. 30 Isolates Ass,,

LAT



M.A. Sarker oz ol

also showed lesion and monality in fish. Morality began st the 7th day of exposure.
Lesion appeared in 3% fishes and 50% mortality were cbserved (Fig. 4). However, no
lesion and mortality was recorded with Ass,,

Table L. Pathogenicity tess of some [solatcs of deromonas sobrix against silver bark

Asromonas sobric Mo, of fish Tish Fasolaton
isnlanes callenged With lesion Momality
Mo (%) Ma. %)

AS5), 20 ] 1] 12 ] +
ASS, 0 & E1)] 1l 30 =
ARS, 20 0 d 1] a Hil
ASE, 2o 4 i 1) 4 k| -
MBS, 20 i} Wy 10 k] +
Control 20 0 0 M 1] Wd

S = Mok divecand, + = Congfirmed by sidioliios
Thi dava sunirearsees 1o pepeated srial. Teasck 10 fldes Lo wied for fxdidsdeal Arromonar solirig dralaes 1 = 20,

i’_" ml:—i—nlh o
in | ma
s F ] -u."'q-— an
I o]
= iml m
®u LR i
£ L . o
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Fig. 1-4. Daily and cumualative percentage of lston and mortaliy
of silver barb exposed to different isolancs.
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The Aeromenar wobria isolares showed various sensitivity patterns 1o the six different
antibiotics tested (Table 2). Among these Ass,.. Ass, and Ass,, were highly sensitive o
Ohvtetracycline (OT), Owolinic acid (OA) and Chlommphenicol (C) and resistant 1o
Erythromytin (E) and Sulphamethoxazole (55T,

Table 2. Beaction of Aeronmenar sobria op 5ome antibiotic agents

Response o differsnt an:.il:-i:r;i::”;&nu with their zone of inhibiton (mm)

Aeromiwmns ok

Isolates OT 03 5 = E SXT
AR, 25 i 17 2 4 B
ABR, n 15 E 13 B R
ARSy =20 = 12 & 15 + If R = M
AsE, 15 24 10 17 1] il
AREL A 17 R 22 R il

OT = Creytesrecyeline 04 = Omalinicacid C= Chlommphenionl SX7T = Sulpkamerhozazole
5 = Smepomycin E = Exthronsin
= = LConliging rone B = Besiszene

Discussion

The experimental infection of five selected Asromonas sobria fsolates were performed
by bath exposure of fish host o 2.5 X 10° CFU/ml bacterial suspension. Four isolates
successfully caused infection and monality in fishes. The results of the present study was
coarelated with a number of sclentists in the world. Rogulska o al. {1994) performed
artificial subepidermal infection with Aeromonas sobria, 107 bacrerial cells in 0.2 ml of
§5% PBS in 2 year old carp fish and found it as pathogen. Xu o al. (1985 stated that
Aeromonas sobeia 15 the causal bacterinm of the caudal peduncle disease of gruss carp.
Punjagua er al. (1996) carried out an investigation on parhogenicity of deromonas strains
and found 72.02% of Aeromonas hydrophila, 63% of Asromonas cobria isolates were vimlent
for fish by intramuscular challenge. Sopinska e of. (1997 identified Aeromonas wobwia as
pathogen 10 ¢arp, Gantam & al (1992) carried out sn experiment and stared the
Avrotrasias sobria wes potentially parhogenic,

The results of drug sensitivicy tests were varlable to six antbiorics. Most of the
isolares were highly sensitive o Oxyrerracyeling, Oxolinic acid and Chloramphenical.
On the other hand, they were resistance o Eryihromycin and Sulphamethoxazole. Banu
(199) observed similar results for Aeromonade isolates, The results partially eorvelated
with the observation of Chowdhury and Bagui (1997). Bornemann (1989 observed tha
strains of Aeromongs sbrie are resiszant o Ampiciling 72% to Chlorterrscycline, 12% 1o
Eanamycin and 8% to Chloramphenicol.

In the present study, the selected deromomas sobria isolates under Aeromonad genus
were capable of producing ulcerative dizaase.
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Pathology of mixed infections of saprolegniasis-
myxosporidiosis in Indian major carp (Catla catla Ham.)

PK. Sahoo®, 5.C. Mukherjee, 5.K. Navak and 8. Dey

Aguane Animal Harld Disdsion, Corval [rnisae of Fritboaer dqaonirare
Fewadmpan e, Sindesessar 75 028, Dadia
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Abstract

An outhresk of seprolegnissis m Colz crtle in composite carp cufture ponds were
recorded during winter season, The typicd cotoom worl growths were observed on whaole
body surfaces of catls along with sporadic mortalite. The fungal invasion wes only
reswicred 1w skin and no fungel elements were vigble in any internal organs afier
perindic acid schiff statning. On histology, periporeal accumulation of monseouciesr cells
in Jiver, presence of myxosporidean cyas in antisror kidoey, essinophilic granular cells
resction in submucoss of somach and intestine, ditated and enporged blood wessels of
brain aleng with soughing of cpidermis snd hyperplasiv ar gill lamellar base were
pronounced changes. The possible rele of relesse of Saprolfognia mxin in producing
internal organs pathalogy has been discussed |

Key werds: Saprolegnlasts, Myxosporidiosis, ©, arila

Intraduction

Fungal infecrions of carp are serious problem in intensive system of aquacnlrure.
Winter saprolegniusis (Winter Kill Is a sertous disease affecting pond raised carps thar
produces clinical signs of growth of conspicuous fungal colonies growing on body
surface of the fish, These cotton-wool like lesions are normally white in colour, or
discoloured by the accumulation of debris berween the fungal hyphae (Jeney and Jeney
19%5). The fungal growths on the skin were genemlly thought 1o be secondary 1o
primary skiniscule erosion and some predisposing factors. However, recent studies have
demonstrated that winter kill of channel catfish resulied from an immunosuppression
caused by a rapid decrease in water temperature in presence of zoospores of the oomvete
Saprolegria sp. (Bly and Clem 1991, Bly & of, 1992 & 1993).

The primary sequela of uncomplicated saprolegnissis is csmoric imbalance due 1w
loss of epithelial integrity {Noga 1993). Histopathological changes described due o
saprolegniasis in  common carp wis mostly restricted o epidermis and dermis, being
chatacterised by degencration of epidermal cells, focal oedema in dermis and nltimate
sloughing of epidermis withour any inflammatory reaction a1 the site of infection (Jeney
and Jeney 1995), However, Alvarez er ol (198%) found damage to hemopoietic organs
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with Iymphioid cell degeneration, and vascular allecations with Blood vessel endargement
and  hypertrophy of sinusoidal endothelinl cells of liver in brown trour due to
saprolegniasis. Surprisingly, Duran e al. (19873 could  able 1o detect exireme increase in
liver specific enzymes with slight elevation of muscle enzvmes in brown trour infecied
wirth saprolegniasis. The above inconsistent findings prompred us to study the damage
caused due ro saprolegniasis in imternal organs of Cade cerla  obwmined from  pond
culmre sysrems during one winter outhreak,

Myxosporidia are also an important group of pathogens known w parasitize fish.
Several species of myxosporidia have been found 1w Infect cultivable fishes also in India
(Chakravarry 1939 & 1943, Tripathi 1952, Bhat and Siddiqui 1964, Chaudhun und
Chakeavarty 1970, Karamchandani 1970, Scenappa and Manohar 1980, Mishra er of,
1984, Dey or af. 1988), Sanaullah snd Ahmed (1980) from Bangladesh have reporied
number of cases of muass mortalities of the fingerlings of [ndian major carps, Cale cavla
due to Myrohofus spp. Infection. They cause grear problems in intensive fish culture end
seed resring leading w emaciation, retarded growth and even mass mortality (Hoskina
1952, Tripathi 1952, Dey er ol 1988). The enzootic namure of myxosporidiasis in Indian
major carp in Orisss, India has been reported, where the pathogen produces infections
ranging from sub-clinical and lethal. The fish that survive infecrion may become lifelong
carrier and spread rhe infection {Mishra & of 19823, Dvkova and Lom (1988} reviewed
the litersmare on myvxosporeans in intensive culture of carp and concluded that the
damage everted by rhese species may mnge from almost non w serious growth
impairment or direct momality, depending on the intensity of infection, of fish
eondition and envirenmental factors. This paper describes one of the complicated field
outbreaks of mixed infections of saprolegniasis and myxosporidiosis in Indian major
carps from one organised freshwater farm,

Materials and methods

During one winter {(November to January), it was observed thar few of the ponds
(0.1 to 0.4 ha area) stocked with three species of Indian major carps, were infested and
infiecred with Arguius and Saprofegmia. It was  also interesting 1o note thar the host
specificity of arpulosis was restricted mostly 10 rohu (Leber rohita), and saprolegniasis
was only marked in catla,  Roho with argulosis were not included in this smudy. The
affected ponds revealed =% morbidity of infection during December.

Sporadic mortality was only marked in catla in the ponds few days before netoing,
During neiting, it was observed that most of the catla  (80F%) were having the
saprolegniasis lesions. The pH  of the ponds water was vared from 6.3 w 7.7 amd
temperature was 18 to 24 “C. Disessed fish showing initial, advance lesions of skin
nlcers and fungal growths as well e succumbed fsh of about 35 numbers were collected
during the period mentioned and brought 1o the laborarory for examination, The fungal
specimens were isolated and subjected o wer mounr examinarion with lacrophenol
cotton blue stain, Subsequently, the fish were anaestherized with M5 222 (Tricant
methane sulfonate, Sandoz) and necropsy was conducted. Internal organs iz, liver,

'’



PR Sahoo el

wirth Iymphoid cell degeneration, and vascular altecations with Blood vessel endargement
and hypertrophy of sinusoidal endothelial cells of liver in brown trout due to
saprolegniasis. Surprisingly, Duran eral. (19873 could  able 1o detect exireme increase in
liver specific enzvmes with slight elevation of muscle enzvmes in brown tout infected
wirh saprolegnissis. The above inconsistent findings prompred s to study the damage
caused due ro saprolegniasis in imwernal organs of Cade cerla  obmined from  pond
culmre systems during one winter outhreak,

Myxosporidia are also an important group of pathogens known w parssitize fish.
Several species of myxosporidia have been found w infect cultivable fishes also in India
(Chakravarry 1939 & 1943, Tripathi 1952, Bhat and Siddiqui 1964, Chaudhuri and
Chakravarry 1970, Karamchandani 1970, Seenappa and Manchar 1980, Mishra e al.
1984, Dey or of. 1988), Sanaullah znd Ahmed (1980) from Bangladesh have reponied
number of cases of mass mortalities of the fingertings of Indian major carps, Cala cavta
due 1o Myxobadus spp. Infection. They cause grear problems in inensive fsh culture and
seed resring leading to emaciation, retarded growth and even mass mortality (Hoshina
1952, Tripathi 1952, Dey er al. 1988), The enzootic namre of myxosporidiasis in Indian
major carp in Orissa, India has been reported, where the pathogen produces infections
ranging from sub-clinical and lethal The fish that survive infection may become lifelong
carrier and spread the infection {Mishra & of 1982 Dvkova and Lom (1988} reviewed
the litersture on myxosporeans in intensive culture of carp and concluded that the
damage exerted by these species may munge from almost non o scrious growth
impairment or direct momality, depending on the inrensity of infection, of fish
eondition and environmental factors. This paper describes one of the complicated field
outhbreaks of mixed infections of saprolegniasis and myxosporidiosis in Indian major
carps from one orpanised freshwater farm,

Materials and methods

During one winter (November to January), it was observed thar few of the ponds
(1 to 0.4 ha area) stocked with three species of Indian major caeps, were - infested and
infected with Arpufur and Saprofegmia. [t wes  also interesting 1o note thar the host
specificity of arpulosis - was restricted mostly to rohu (Labee nienr), and saprolegniasis
was only marked in carla.  Rohu with argulosis were not included in this smedy. The
affected ponds revealed =%0% morbidity of infection duning December.

Sporadic morality was only marked in catla in the ponds few days before netting,
During netting, it was observed that most of the catla (80P were having  the
ssprolegniasis lesions. The pH  of the ponds water was vared from 6.3 to 7.7 and
temperature was 18 to 24 “C. Diseased fish showing inirial, advance lesions of skin
nloers and fungral growths as well as succumbed fish of about 35 numbers were collected
during the period mentioned and browght to the laboratory for examination. The fungal
gpecimens were isolated and subjected 1o wer mount examination with lsctophenol
¢ottan blue stain, Subsequently, the fish were anaestherized with MS 2227 (Tricane
methane sulfonate, Sandez) and necropsy was conducted. Internal organs oz, liver,
i72
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kidney stomach, intestine, spleen, pancreas, brain along with gills and saffected skin with
muscle were collected and processed for histoparhology . The tissues were fixed in 10%
phosphate buffered formalin and processed for haematoxylin and eosin staining. The
internal organs were also spained with periodic acid- schiff {PAS; Humason [972)

Resalts and discussion

The vearlings of catla [ weight eange, &0-1000g) were affected. Although, most of
rohu of the ponds were infested with argulosis, catla were almost free from louse
infestation. Bobu are more prone o argulsdiz in compesite carp colrure ponds in
comparison 10 catls which has been reported earlier (Dey [989).

The catla infecred with saprolegniasis had coton wool growth all over the body
surface (ocluding the hend region and gl sucfaces. The scales were rough and
locsened. Some. places, fungl bad invaded deep into musculaure with slooghed op
epidermis. Similar type of lesions were alss observed in common carp duee to
saprolegniasis (Fickering and Willoughby 1982 7.

U wet mownr preparanion with lactophencl comen blue staining, it was confirmed,
based on their mycella amd zoe sporangia thar the fungl belong o Seprlagaie sp. oas
described by eaclier worker (Moga 1993,

On PAS stining, the fungal elements could not be detected in any of the infernal
otgans, On histology, the degenerative changes in epidermis and dermis withowt any
inflammutory resction could be marked. Pickering snd Kichards {1980] also described
ghzence or wesk inflammatory response ar the infected site unless secondary bacterial
infections complicate  the process during saprelegnissis. There was  massive
socumulation of mononuclesr cells around the portal vessel of liver { Fig 1) with mild
depenerative chanpes of hepatocytes. The incresse in the liver-specific enzyme levels in
serum of brown twour due o saprolepnizsis as observed previgusly by Duran e ol
[1987] might have occurred due o damage to the liver. Surprisinglv, the snterior
kidney revealed myxosporidian cysts in the haemopoietic areas | Fig. 2. However, the
haemopoistic organs did not reveal any degenerative changes 35 observed in brown trout
[Alvarez o ol 1985), The inpocuous myxosporidean cysts were also observed in
apparently healthy Indisn major carps kidoeys in many instances earlier, particularly
when the fish were infeceed with other arganiams (Kumar o af, 1986, Sahoo o af, 19981
The degree of damage 1o kidney and other organs doe o myvxosporidiosis depends on
the intensity of infection in fish and envirenmental conditions, mostdy {Dykova and
Lom 1928}, Thus, the presence of myxosporidean cysts in kidnev only further confirmed
enzootic and carrier nature of the pathogen in [ndian major carp in this region as
reported earfier (Mishra or o 19821 The sobmucosa of the siomach and inrestine
revealed massive epsinophilic granulary cell reaction (Fig. 3) which mizht be indicarive of
degree of stress in fish. The pial vessels present in periphery 1o the venrricles in the
brain were profusely dilsted and engorged (Fig. 4) . Although, Alvarez o ol ( 198E)
marked enlarped bleod vessels in wour saprolegniasis, the changes could be marked in
hlood vessels of haemopoietic tissue, The hearr, spleen, pancreas and orher internal
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organs were develdd of any marked alteration. (hher than these changes, there  was
hyperplasia of epithelial cells at the base of primary lamellae in the gills. However,
neither the myxosporidean cyst nor the fungal elements could be marked in the gill. The
cause of hyperplastic reaction could not be determined.

Fig. 3. Babmucnsa oF siomach revealing massive regstion of eosinophilic granuler cells (H & EX 40010
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FigA. Dilatzen and engorgement of pial blood vessels in brain (H & E X 2000,

The changes observed in many of the organs might be adding the csmoregulatory
problems further there by cousing death of the fish ultimarely. As the fungal elements
could not be traced in any internal organs on PAS reaction, the observed chanpes may
be due o relesse of some wxic fcwes by the fungus fsell o the infection site, which
might have reached o other organs through blood Greulation, The changes in the
vasculamire as observed earlier and alse in this experiment further added to the role of
release and trunsport of some 1oxic materials by the fungi. On the contrary, according
o Pickering and Willoughby (1%82) there is no evidence that pathogenic saprolegnia
strains produce any toxins that might be transmitted systematically. However, further
studies on these aspects are warranted to confirm the cause of damage W internal
ergans due to saprolegniasis,

T the present study, the occurrence of myxosperidean oyss indicared the enzooric
parure of this pathogen in Indian major carps in this state, and saprolegniasis could
further proved o be season-specific pathogen, occurring particularly in winver due o fall
el remperature leading o immunosuppression.
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Population dynamics of the ribbon fish, Lepruracanthus
savala (Cuvier 1829) from the north-eastern part of the Bay
of Bengal
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Abstract

Population parmmeters of Lepranmcandin sovale from the crewl carches in the porth-
ecusiern part of the Bay of Besgal, Bangladesh were investigated bawed oa length
frequency da, wdog compleat ELEFAN computer pragram. The asympocic length (L
sa} and grawth consiant (K} were estimated 1o be 106,50 cm (tafal length) and 0.80vear
respectively. Based en these growth parameres, the tom] morality (F) was esdmarcd w
be 149, The estimared valwes for matral moroaline (M) and fishing mecaline (F) were
L% and 0Bl respectively. The estimared value for the exploitatien rare (E} vsing the
length converted carch curve was 043, The recruitment pattern showed mwo peake per
vear. The estimared sizes of L sensla ge 25, 50 and 7% percent probabilities of capore
were 57.4%, 60,3 and 63,28 cm respectively. The estimared length weighs relationship for
combined sex was W = O3 TL =

By words: Population dynamics, L. sorala, Bay of Bengal

Introduction

Leptwracanthes sevala (F, Tochiuridee) s the most abundane and commercially
important fish in the Bay of Bengal. It is locally known as "Chori Mach”. Ir forms aboat
2.5% of the total demersal mmuwl cutch (Lamboenf 19870 and sccount for 0.83% of the
estimated total shrimp trawl production for 198990 (Mustafa and Khan 19%2). They feed
on teleostean fishes, shrimps, other crustacean and cephalopods (Mustata and Begum
1994). Dried fish is very popular all over the country and slso exported 1o the other
countries like UK., Singapore, Middle-East and SniLanka

There is no published information on population dysamics of Lepreacanthus savala
in Bangladesh. In the present study, the population parametess of L. sevals were
cstimared to assess its stock in the north-eastern part of the Bay of Bengal
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Materials and meihods

Collection of data

Length frequency data of L. savala were collected from trawler carches in the north-
eastern purt of the Bay of Bengal during the period October 1996 1w Seprember 1997 by
making regular fortnight field visits to the major fish landing centres in Firingibazar,
Chittagong. More than elght trmawlers of Sca Resources Growp Companies Lid
Banglsdesh were sampled randomly. On cach sampling day, total lengths of 100-200 fish
obrained by random sampling were measured 10 the nearest (L1am using @ measuring
scale,

Analyziz of data

Monrhly length frequency distribution of L. savale for each month was gnalysed
using compleat ELEFAN computer program (Gyanilo et al. 1989), The program was also
used we estimate the parametens of the von Beralanfiy growth equation. The firting of
the best growth curve was based on the ELEFAN 1 program, which allows the line o
pass through the maximum number of peaks of the length frequency distributon. Witk
the uid of the best growth curve the growth constant (K and the asymprotic length (L)
were estimated. Additional estimate of Lo and Z/K value were obtained by ploting L
minus L'on L (Werherall 1986 a5 modified by Pauly 19863, ie

L-L'=a+bL'

where, L == = - a/band Z/K = - {1 + b)'h

where L is defined as the mean length, computed from L' upward, in a given
length-frequency sample while L' is the limir of the first length class used in computing o
vialue of L.

The growth performance of L sweale population in rerms of length growth was
compared using the index of Paoly and Munro {1954). ie.

¢ = Log ;y K + 2 Log, Le=. {Where L = is the asymptotic length in cm and K is the
Erowth constant per vear).

The instantaneous torzal mortality coefficient (Z) was estimated using the length
converted catch curve merhod which has been incorporated into the complear ELEFAN
computer program (Lrayanilo & ol 198%), Natural mortalisy rate (M) was cstimared using
Paulys empirical relationship (Pauly 1980) i.e.

Log;, M = - 0.0066 - 0.279 Log,, L., + 0.6543 Log,, K + 0.4634 Leg,, T

where L. is expressed in cm and T, the mean annual environmental water
temperaruee in “C (here it was 28°C),

Fishing mortality (F) was obtained by subtracting M (natural morality) from Z
(total mortality) and exploftation rste (E}) was obuined from F/Z (Gulland 19711
Becruitment pattern was ohtained by backward projection on the lengih.

Using Pauly’s empirical equation for theoretical age at lengih zero (Fauly 1979} a
very approximate estimate of theoretical age ar leagth zero was obtained. The equation
used 25 follows:

Log (-t = « 0.3922 - 0.2752 log,; L= - 1.038 log,, K
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Popisiaison dynamics of L rozais

The recruitment pattern was also derived nsing the complear ELEFAN computer
prrogram (Gayanilo e af, 19897,

The probabilities of capture by length (Pauly 1984) of L. savele were estimated by
caliulating the ration between the points of the extrapolared descending arm and the
vorresponding assending arm of the length converted carch curve.

RBelative yvield-per-recruit ¥R and biomass-per-recruit B'R were obtained from the
estimared growth parameters and probabilities of caprure by length (Pauly and Soriano
19863, The calculations were carried oot using the complést ELEFAN package
developed at ICLARM (Ingles end Pauly 19847

Length weight relationship was estimated for combined sex using simple linear
regression (Zar 1954), For this purpase 352 specimens of L. srools were messured and
varied from 12.0 ¢m 1o 32,0 cm in total lengeh and 23g 1o 340g in body weight during one
Vear samples.

Results and discussion

Giromath paramieters

The length range obtained in the fishery was 32-104 cm. In addition, the length
range, Which contributed significamly 1o the fishery, was within 56-70 cm. The length
trequency distribution of £ sevals for one vear study period are shown in Fig 1. The
best growth curves estimared by the compleat ELEFAN computer program (Gavanilo er
af. 1989) are shown in this figure. The values for asymptotic length {L=) and the von
Bertalanify growth co-efficient {K) estimated for the stock were 106.50 cm and 0.80/vear
respectively. The powell-wetherall plot is shown in Fig 2. The corresponding estimates
of Lo and Z/K for L. sevale are 106.90 ¢m und 2.38 respectively. This additional estimare
of L=< is slightly higher than the estimated through ELEFAN L

BROWTH CURVE

Ll i

e b i >
1dA FIE  mad
1"y InE?

Fig. 1. Monthly lengrh frequency dissribution of Lepruracanthur savala
during the study period with the estimated growch corves,
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Fig. 2. Powell-wetherall plat o L:-prum:nr.'m: sapgle | Loe= 106.%0cm and /K =238}

Mortality and exploiration rafe

The length converted cutch curve of L. sapals js shown in Fig. 3. The values for
instantaneous total momskity co-efficient (2}, nawral morality co-efficient (M), Fishing
mortality co-efficient (F) and the exploitation rate (E) calculated form the data points of
figure were 1.89, 1.08, 0.51 and 0.43 respectively, It appears thar the siock of L. sanala of
the investigated area is not under fishing pressure.

Ealta ([oleE

3 i
belgmmy @ pi i

Fig. 3. Lenpth-converted cach curve of Leprenacansbus rooals.

Theoretical age of length zero (1)

The esrimared value for ©p using Pauly's empirical eguation {Pauly 1979 was
0.0708 year.

Hecrwitment pattern
Recruitment pattern of L. sevale during the study period ave shown in Fig 4. The
ecruitment pattern showed two peaks, one around in March and the other around in

July. The means of two pluses of recruitment are separated by an interval of four months.
The first pulse produced 11,39% of the recruis while the wber produced 16.56%.

|82



Poginbazion dvnnmics af L. sanels

EFTALIANT FICEEY

Fig. 4. Recruitment paner of Lepruracouchus sovala.

Probablittes of caprure
The probabilities of caprure of [ sovals it shown in Fig. 5, The estimated sizes of L.
sanala gt 25%, 508 and 75% probabilities of capture were 57.49 cm, 60.3%m und 63.28 cm

respectively.
EPCAABRILITY OF CAPTLAE SHALYHNE

<

. 5 B e i

Fig. 8. Probabilities of capture patteen of Lepturacansius sonala.

The vield-per-recriir and biomass-per-recruit

The relarive vield-per-recmit and biomass-per-recruit were determined as a funcrion
of Lo/l and M/K are 0,567 and 1.35 respectively. Fig. 6 shows that the present
exploitation rate (E = 0.43) not exceeds the optimum exploimation rate (E ,,, = 0.64).

Fig. 6, Belative vield-per-recruit and bigmass- per-recrull
af L. sovada (Lo Le= 0567, MIE=1.33),
Lemgth-weight relationship
The estimated lengeh weight relationship for the species was Log W = - 3.03 + 297 Log
TL, in exponential form this equation is W = 000093TL * The log length and log
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weight of the fish lincarly refated with a co-efficient of correlation {r = 0996, p =
<000, 1t cal. = 22,08, n = 37 size rangz).
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A histological study of the spermatogenesis in Ompok
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Abstract

The present study deds with the kistologeal snalysis of testicular development in Cmjpok
pabda, For the study, male gonads were colbectad moathwise from January (o Sepleamber
at Freshwater Swckon, BFRL, Mymeosingh. From the analysis, 4 sages of sperm
formation, namely, spermaiogonia, spermatocyies, spermatids and spermatozoe, were
distinguished. The percent disteibution of spormataroa was highest in July  ahewt 92%).
Maximum G5 value was 1129 = 0271 found in July. By analysing the hiswlogy of
spermaigenasis it was sstablished thar this species breeds anoe in & wear,

Key wonds: Hiswology, Spermatagenesis, Cwepod pobda

Introduction

Chitpok pabde belopging to the family Siluridae of the order Siluriformes is 2
freshwater catfish, locally known as “ madhu pabde™ , found in beels, haors, baors,
flooded warerbodies, ponds, steams and rivers of Bangladesh. Althoogh many
researchers of our country as well as of other countries have worked on other
commercially important catfish and other weleost fishes, very linde anenton has so far
been paid to £ pabda in Bangladesh. Chaudhury (1962) worked on induced breeding and
development of O, fiwacularus, Hossain eral (19910 studied the food and feeding habits of
Ch pabda, Hossuain e al (1992} worked on the reproduction and fecundity of 3. pabda,
Khanum (19%4) studied the Helminth endoparasites in both O, pobda und O. bimacularus,
Palmer er ! (1995} studied the histology of seasonal ovarian development in freshwater
drum, and Janseen e al. (1995) examined the annual ovarian cvcle of 2 flounder, etc., but
no work has been reported on histelogy of spermatogenesis in O pabda.

Considering the economic as well 25 biological imporance of O, pabda, an amempt
was mide to define the successive marurational stages of male gonads histologically for
detecting the spawning season, o classify the gonads by measuring the percent
diszribution of different developmensal stages of spermatogenesis at successive months.

Materials and methods
To complete the experiment, stadies were conducted from Januery o Seprember,
1996, at the Freshwarer Station, Bangladesh Fisheries Research Instituie (BFRI
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Mymensingh. To study the testiculsr development histologically, the experimental fish
() pabda) which wers more or less of same year-class were collected from the same
rearing pond,

Before dissecting the fish sample in every month, total body length and body weight
were measured. After dissection, the ponads were carefully removed and were cleaned of
all sureounding tissues. Before fixing the gonsds in Bouin's fluld the gonad weight and
rhe physical features of testes were also ohserved and noted.

GSI ({ Gonado Somatic Index ) was determined by using the following formula:

Conad weight of fish
o) R b s W i = BT X 100
Total weighe of fish

For the histological investigation, permanent microscopic slides of the successively
collected gonads were prepared in the laboratory by microtechnigue method. The
prepared slides were examined and stodied by a compound microscope in luboratory and
all the saccessive stages of spermarogenesis were observed. The percentage of different
srages of sperm formation was dererrined and photomicrography was done.

Results and diseussion

General morphology of testes: The male gonad consisting of a pair of testes was situated
dorso-laterally to the gut, and these were anached o the dorsal body wall by the
mesarchivm. In immature stage the testes were thin, whitish thread-like structures, very
small and rranslucent, but they became thick, creamy white, highly coiled and opague at
the marure stage. Maximum mean gonad weight was about (.22 found in June.

GSL: Monthly variation of GSI in male is presented in Fig.l, The GS1 values increased

slowly from January 1o April and from May 1o July increased highly with a peak in July
(1.129 = 0.271). G351 values began to fall steeply from ALEUsL

. /

I

agr GRi e
-
-

Fig.1. Monthwise chanpes in mean GST values of male O pahda,
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Spermumgenesis in Chapoé pebdo

Histology of ponads

A Spermatogonia: This is the primary srage of spermatogenesis which is the largest

germ-cell in the westiv, It was spherical in shape and the cell membrane was clearly
seen (Fig. 2A). An oval, slightly basophilic nucleus was present in the centre of the cell
About 63% of this stage was observed in January and only 1-2% in July.

B, Spermatocytes; Spermatogonia transformed inm spermamocyies by meiofic
division which were also spherical in shape containing a nucleus in the centre. These
were smuller in size than the spermatogonia (Fig. 2B). The percent distribution of this
stage was 20% in Jamuary, but only 1-4% in July.

. Spermatids: These were spherical shaped in which nuclens was not clearly seen

for its dark appearance under the microscope (Fig, 200, About 13% of this smge was
oheerved in January, bot ondy 3-B% in July.

D. Spermatoroa: These were the funcrional male pametes which were the smallest
cells of all perm cells in testes. They appeared a5 small Black-coloured spots under the
microscope. Spermarids reansformed inw spermatozes by the process of spermiogenesiz
{Fig. 2Dy This stage was found from February and percent distribution in testes was
only 5%, bur 75-92% in July.

Fig. 2. Diflferent development stiges of spermatogensis: A. Sparmarogonia (5PG),
B Spermarocyies (SPCY, O Spermatids (5FT), . Spermatozaa (5P

1587
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Average frequency distnibution (%) of different developmental stages of sperm
fermation in testes is presented in the Fig 3.
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Fig. 3. Average frequency distiibution (%) of different devel oprnesnt
stapess of sperm formacion in tesees of O, pabda a1 successive months.

Tesricular developmens

A, Immarure tesres: It was very small, whirish, slightly coiled and tmanilucent in

which histologically large number of spermatogonia, 3 few spermatocyies and & very
small number of spermarids were present. The mean gonad weight was 0.0125.

B. Maruring resres: It was observed from February 1o April and histolegically it
contained 5-45% spermarozoa, 20-40% spermatids, 10-300% spermatocytes approximately.
Spermatogonia decreased gradually from 35-3%. It became opaque gradually and creamy
white in colour. The mean genad weight ranged from 0.081g w 0.07g.

. Mamre vestes: It was seen from May to July with highest mean ponad weight in
June {0.22g). Histologically, it contained 60-92% spermatozoa, sand other developmenial
stages were also geen, but very small in numbers,
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Acute toxicity of chlorpyrifos, cadusafos and diazinon to
three Indian major carps (Catla catla, Labeo rohita and
Cirrhinus mrigala) fingerlings
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Absiret

Fingerlings of three Indian major carps, viz. Cotde carls (Hamilton-Buchsnon), Laba
rohitr {Hamilion-Buchanon) and Cirhings mrigals (Hamilion-Buchanon), were exprosed
w different concentrations of chlorpyrifos (larsban 1 G, cadusafos (rughy 10 G} and
diazinon (hasudin 10 G) for a period of 96 h with a view 10 determine the median leehal
comcentrations (LCy,) values for esch of chemicals ©f the wsied concentrations,
chiospyrifes at a dose of 6,63 ppm, cadusafos &t 2.0 ppm and diazinon ar a dose of 840
ppm of above induced 0% mortalities within 96 h of expescre. The 96 b LO,, values of
chlorpyrefis, cadusafos and dizzinon were 166, 0,72 and 210 ppen for ©. cmle, 2,35, 072
and 237 for L. rohita and 233, 0.7] and 110 ppm for ©, mripols, respectively. Pesticide
induced behawioural abnormalities observed in the present smdy included erratic
WOVEREnLE, rapid operculum scuvitdes, jumping of fish out of the st media, violent
spasm and convulsian.

By words; Toxicity, Chlorpyrifos, Cadusafos, Dazinen, Indian major carp

Introduction

Fish is the most accessible animal protein for majority of the population. Therefore,
it is vitzl that the sguaric environment be used in a sussminable manner, and thag the
resource Base is not destroved. Unforiunately, presemly, fish habitat of Bangladesh is
jeopardized by pollution from different sources. Pesticides are one of the notorious
causes of envirgnmental pollution because the used pesticides drein off iato open
waterbodies through rainfall and floods and a5 a result the agquatic envirenment
obviously gers polluted,

The organcphosphorus pesticides are generally much more acutely Toxic Ta
vertebrates and are non-persistent. Tt s the latter quality that brought them orte the
agricultural scene 1o gradually replace the pemsistent organochlorine, particularly the
DT, About 280 pesticides have so far been registered in Bangladesh for markedd ng and
of them, B0% are organophosphorus.

Catla (Carla carle), rui {Labe rokita) and (Clrrkinus mrigals) are the common fishes of
south-cast Asian countries. Carps use paddy fields as their nursing and feeding grounds,
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Pesticides effects on fish mortality were observed by Kabir and Begum, 1278; Kabir and
Ahmed, 197%; Ponce, 1984; El-Basvouni, & al. 1989; Hosnoy, er of. 1989; Samudra, e af.
198%: Meding, & ol 1991 and Mohd-Zulkifli, & ol 1993, Chlorpyrefos, cadosafos and
diazinon are very imporant organophosphomus pesticide widely wsed in the paddy field,
However, no work was carried out with these pesticides on the above mentioned fish
species. Therefore, the purpose of the present study was w detesmine the LC,, values of
chlorpyrifos (lorshan 10 (G, cadusafos (rugby 10G) and diazinon (basudin 10 &) to three
Indian major carps (C. cmle, L. rohira and C. mrgale) fingerlings a1 different exposure
pirnes during a %6 b exposure period.

Materials and Methods

The insecticides; The empirical formula of chlorpyrifos is GH CLNOPE. These
are & product of O,0=diethsl O 3,5,6-trichlore-2 pyridyl) phosphorathiare, Lopban are
emulsifinble concentrite and granular product containing 150 ghkyg of chloropyrifos as
the active ingredient respectively. Chlorpyrifos has a very low solubility in water burt is
readiby soluble in most common organic solvents. These two insecticides are effective for
control of @ wide range of impomant insects and certin other arthropod pests.

The empirical formula of cadusafos is G H,,(.5,F. It is a product of §; §-di-Sec-
butyl O-ethyl Phosphorodithioate. It is a granular product conmining 100 gkg of
cadusafos as the active ingredient, It is soluble in warer and most erganic solvenes. [t is
effective to control nematodes and many o] insects,

The empirical formula of diszinon is C.H, N,04PS. It is a product of O,0-diethyl
()-2-isopropyl-6-6methyipyrimidin-4-yl Fhosphorodithioate. It is a granular product
conmzining 100 ke of dizszinon as the active ingredient. Tt is effective 1o control wide
range of important insects of rice, sugarcane and vegetables. All che pesticides were
procured from the local pesticide dealer.

Test animal: Fingerlings of C. caela, L, rohitg and C. mrigals averaging 1.95 £0.09 g,
290+ 008 g and 294 £ 0.10 g in body weight and 6.78 = 0L13 cm, 7.53% £ Q.15 cm and
7.60 £ 0.14 cm in wotal length respectively were tested in the present study. The length
and weight of the fingerlings were recorded by 3 measuring scale and a five figure digiral
electrical balance {model, JL-180, Japan). The test fingerlings were acclimarized without
feeding in 500 L fibre glats ranks at the density of 0.03 gl for 3 days ar roem
temperuttire,

Experimental procedure: The experiments were condocted in a series of glass
aquaris of size 30 cm % A0 cm ¥ 28 cm having capacity of 50 litres of water. Aquaria were
filled wirh 35 lirres pond water which was free from insecticide contaminadon. For the
1est of lorshan 15 G, rughy 10 G and basudin 10G (LE3, 1.66, 3,33, 663, 13.30 and 26.60
and, 0,125, 0.25, 0.5, 1.0, 2.0, 4.0 and 5.0 and 1.05, 2.1, 4.2, §.4, 16.5, 33.6 and 67.2 ppm
concentrarions and a control were maintzined for ©, cnle, L, robitg and C. mrigala each
having three replicates. The reguired test materials (lorshan, roghy and basudin were
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weighed by a five fipure digital electrical balance. Ten acclimatized fingerlings of
uniform size were stocked in each aguarium as soon as after mix-up of test materials,
Behaviour of test fish fingerling were observed and dead fisk were recorded and removed
a5 saon 85 they were seen. Temperamure, dissolved oxygen, carbon-di-oxide, p*, tol
alkalinity and hardness of test media were recorded everyday. Tempersture and p® were
monitored with a mode] HI-8314 pomable p* meter. Dissolved oxvgen were measured
with & oxvgen meter {model, HI %142, England), Total alkalinity and hardpoess were
determined with a Hach water quality test kit {model FF-2, USAL The LC,, values of
different concentrations and exposure times were calculated with the application of
binomial formula of Ward and Pareis (1982).

LC,, = [AR)"

where, A= Highest toxin concentrution in which none of the test organisms died,

E= Lowest toxin concentration in which all organisms died.

Resulis and discussion

Exporimeent with chlorpyrifos

The cumulative morality percentage of €, catla, L, rofira and C. mngala exposed 1o
different concenreations of chlorpyrefos are presented in Table |, Hundred percent
mortalities occured in all fish groups at the doses of 26.60, 13,30 and 6.65 ppm within
the % h exposure period, While o dose of .82 ppm <ould mot induce any moctality
within the same period, Alam et o, (1995) reported that 100 % £ mrgals frv died ac the
doses of 175 and 1.5 ppm and, 3% %, 80 % and 50 % at che doses of 1.25, 1.00 and 0.73
ppm of diazinen, respectively, Hagque (198%) also repormed thar 100 % Orecchromis
wiloticus died ar the doses of 30,0, 27.5, 25.0, 22.5, 20.0, 17.5 and 15.0 ppm of sumithion.
The results of the present experiment were very close with the findings of Hagque (1339),
In the present case, o 30% O, mrigals fingedlings died at the dose of 1.66 ppm, on the
contrury Alem er al {1995 reported thar 100 % C, mngale fry died ac the doses of 1.73
and 130 ppm of diszinon. The LG, values of chlorpyrifos for C, cala, L. rofita erd C,
sergela are shown in Table 2, The LO,, values of phosphamidon on Cherne sirars was
LoAT s %6 b (Choudhuri e al, 1984) and for Puncies gors the LS, value of malathion was
4.0 ppm (Singh and Sahag, 1984), In the current experiment, the L, for €. carla, and L.
rokica was %41 ppro at 12 h and 4.7 ppm ar 36 h and 48 b The above mentioned results
coincided with the findings of Choudhen & al, 1984 and Singh and Sahai, 1984,

Table L. Cumulative mortality percentage of C. Carla, L. mbda and C. mrgalz fingerlings
exprsed w different concentrations of chlorpyrifos

Coneentmtions Lamulatve snocealiey (95)
ippen)
bk 12k 26 h 3 h 4L h & & 2 h Bé h % h
Lacls fingerlings
Comtrol 1K L] oo [H [H} 111} LU 48} Bl
1L.83 0 ] [u i} [EH 1) M o o0 [EH
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Table 3, The median lethal concenmation (LG, values of chilerpyrifos o O Caelo, L. rodene

and £ sergal fingeelings ot different exposure tmes

Exposure time (hours) LC,, values {ppm}
G ol L o 0. marizala

f 13,30 13,30 _
12 4] 41 13.30
I LN 5,64 441
L] £ .54 .64
L] ERET 450 .64
Bl 3.32 332 3.32
12 235 3.32 1.32
i 235 235 135
S 156 235 135

Experiments wirh cadwsafos

The cumulative mortality percentages of C, catls, L. rofdee and C, mirgale exposed o
cadusafos are preseneed in Table 3. A dose 2 ppm cadusafes caused 100% mormality of
catla fingerlings by 96 b of exposure. However, concentrations of 4 ppm caudusafos and
diazinon killed 100% rui and mrigal fingerlings within 72 h of exposure. Alam e of.
{1995} found B0 %5, 50 %, 30 % and I0 % moraliey of ©. merdggals frv at the doses of 1.0,
0,75, 0,50 and .23 ppm diszinon respectively and thus agree favoursbly with the resulc
of present study, The LGy values of cadusafos for €. cadda, L. rofita and . mrigala are
shown in Table 4. The estimated LCy, values for C. mrgade were 0.72 and 1.0 ppm at 96
and 84 hours respectively, The LG, value of sumithion for ©. mileices was 0.87 ppm at

104
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24 hours (Haque, 198%. Alam er ol (1995) reported LG, values of 168 and 96 b as 0,759
and 1.002 ppm for the same fish.

Tuble 3. Cumulative morality percentage of ©. Cala, L, sakita and C, mngals Gngetlings
caposed 1w different concentrutions of cadusafos

Chnaceurannns Cumualairye snortadicy {90
{ppm)

[ I1Zh 24 h Jah +h & h i h #4 b W
Caiaki i
Contral E] il (4] L] 1] (i3 L] [H 0
0L iKl 11 (L] L1 [l o0 K [HI L H
25 1] 0 L] ] [ (51 0 1 i3
(.50 1] (] (] il i} 1 7 17 i
Lid (1] L H] L] i} I 20 &0 G} 73
2. M} 0t 10 7 Eh &0 Rl ) FLH]
ERET Lik LH &0 fill T 193 L e FLLH]
g, [ 50 ] 10 LiH} 10 110 Lk 10 10K
Bui fingedings
Canioed Lin ] 1 L E] i (1] 11 ] oo
[l s i L] 1M K] L] IHi G (4 L]
0.5 oo L1l I L H] i TH} il Id 14
(40 (X F] 1Kl 113 ] o (k1] 10 0 a3
100 i (Wi 0 e 1] m LIk 53 &7 M
i (A% i i1} 13 H bl &7 Ed a3
400 i | 17 ] 67 ar 1 L] 11HE
B 0 7 10 1K1 LI Loy JiK 1{H) LIk
Dimpal Engerfings
Coatral L] iHi [EH L] 1Hl Lia Ll 1] (Hk
0125 L1 TH ) L1} (Ml (L] (il ] I
{1.25% 1Kl (Ml L} EL] [l 00 L1} 10 oy
.50 L M (L} 1] {1 LK) ) 13 3
100 1K {Hl L1 {1} iy 10 kel 41 Gl
2400 i (1} 00 14 7 47 il 4l a7
A0 Hl L1 T & fel} o 1 LDk Lo
B Hl fHll 10 100 KR 1 100 1) oy

Table 4. “[he median lechn! concentration I:L'I.-lm'l value of cadusales for & Canla, Lo rolure and
. mmgals Angeclings al different axposione Hiees

Exposure tiime (ko) LC.; values (ppm)
C. catla L. rehita C. mripala
3 L2 i o
12 4.1k 5 .
24 283 4.00 4,000
L 283 283 283
43 200 283 283
G L.00 2.0 20
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Expariments with diazinon

The comulative morality percentages of C. corla, L. rabitg and ©, mripala exposed 1w
diazinon are shown in Table 3. Hundred percent © cola, L. rofte and C mrgala
fingerlings died at 67.2, 33.6, 16.8, 8.4, ppm disrinon within 96 h of exposune, Digzinon
was reported to cause 100 % morrality in C. mrigale at 3 concentration 1.5 ppm (Alam #
af, 1993), However, in the present studv 1Fs momalivies wore observed with 96 b of
exposure in all three species of fish tested at & dose of 8.4 ppm digzinon, The median
lethal concentrations (LC., ) values of diazinon for C, catl, L, robite and C. megale at
different exposure rimes are presented in Table 6, Bengeri er al. (1984) reported the L,
values of dimethyl pavathion on L. rojote 1o be 6,34 ppm 2t 96 b and similardy, the L.,
values of diazinon en C, mevgaly fry were 1.399, 1,308, 1.212 and 1.002 ppm at 24, 43, 71
and # h respectively (Alam ef al. 1995). In present experiments, the LG, values on ©,
mrigale were 16,80, .40, 5.94 and 2.10 ppm at 24, 48, 72 and 96 h respectively and, on L
refte the 1O value was 2.97 ppm at 96 h. The results are somewhat lower than that of
Bengeri et al, 1984 and Alam er ol 1995,

Tahle 5. Comulative moralicy pescentage of . Carle, L. rodare and © meiznla fingerlings
exposed o different concentrations of diazinon

Cnncentralions Cumulative mostalite (%)
LPpm
& h iZh Mha Ak 28 h Sh - Tih Eih 96 b
Catla fnperlings
Cantrod [E1] [ {HI Kl (K5} K] [HE 1K1 L]
105 113 111 1] i L0 F] R (H1 o1 i
LR} [EH] [H] [Hi Kl f{e 2 E{1] &) 7
4210 1] [H] [Hl (L] 30 40 7u 8l 101
HAL (W [} 20 £y Tk ik LiH} RELH 1o
el LIk 4l Ll T =1 Ly L 1K1 1480
3360 3l 50 ] 0 I[EH] (§H |THI IEL1) 106
2. 21 1 043 1iH] 17H1 1450 10 L {1 HKi 1030
Canrral 11} ] {Hi o il i} i i} (1.4
L.0G [H} (L] L} a0 {24 IH} I LLA] s
L [H) 1] L] L x} [EH] HE 14 x bk}
4.20 H L] L] i L 2 AT i T
B4 i} 0l T in 3 Bl 77 @) jiwh
168D on 14 20 40 T 7 (0] pLCH] Hi
3.60 L1} i 40 &7 [11]1] 11K 1K 10 i
.20 100 100 100 LiHp LIH) [RL] L] LK) i
Mrigal Bngorfing
Coaitral 00 o0 K1 [H} [ LA ] 1] (L] (111}
1.0% Ll o0 [EH (111 ] Kl L ] (1] [Hl
LI (i i ()] 1] Rl il Ly Lik a0
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Table 6. The median lechal concen tmvion (L0, ] values of diazinon for €. Canle, L, sl and €,
mrigele finperlings 2t different exposure times

Expesure time (hours) L, walues (ppm}

. catla 1. roliira . mripala
fi 2176 3360 ERNH
12 216 2576 2376
4 16RO 16840 1650
L] 1188 16,50 1480
48 554 540 B.40
Rl 420 4, X #40
T2 2a7 4.1 5.4
i+ 28T .97 £20
] 21 .97 2.4

Several abnormal behaviour such as rapid swimming, loss of balance, increased
aperculum activities, jumping out of the test media, violent spasm, convulsion etc, were
observed in all fish groups expesed to the pesticides. However, the extent of such
abnormalities were dependent oo the concentrations of the pestcides.

Water quality in aquaria was messured during the experiments. Temperature and p*
ranged from 24.7 10 29.8"C und 6.4 w0 7.8 respectively, menitored wicth a model HI-8314
portable p" meter. Dissolved oxygen ranged from 5.8 1o 7.6 mgl’ , messured with s
oxygen meter (model, HE 9142, England). In case of all cxperiments, dissolved oxypen
was higher in the lower concentrated tost media. Meletew er ol (19710 peported thar fish
kept in toxic concemtration {pesticides) the oxvgen reguirement increases -3 tmes.
Toral alkalinity and hardness, determined with a Hach water guality rest kit {model FF-
2, USA) were BE.3 £ 5.3 and 80.3 £ 5.1 mgl' respectively.
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Scientific Note

Distribution of Macrobrachium rosenbergii (de Man) in three
rivers of Paikgacha, Bangladesh
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Abstract

Distribution of postarvae, juveniles and adulis of Mamobrachium resenbersii was swdicd
in three rivers of Paikgachha, Khulna during November9] o Apcil9d. The adults were
found e ascend opsoesm and the motured anes AEdin reTurn bo the esiuary o breod.
Postlarvar of M, resenbargii prefir a salinity ringe in beoween 0.3 w190 ppt and juveniles
require a salinity mage in bermesn 0.0 10 2.0 ppa.

Key words: Mocrobrackiem rotenbeegii, Postlarvae, Physico- chemical pasameters

Distribution of the giant freshwater prawn, Macrobrackiion rorenbergit is limited 1o
the freshwater zone, river mouths and back waters with 4 salinity range from 0.0 1o 20.0
PPt and a temperature range form 15 to 30°C in the tropics and sup-tropics of Indo-
Pacific region(Sebastian 1990 and Rao 1991% Though the larvee grow only in brackish
water, but the juveniles and adults typically inhabit in the lower salinity and freshwater
areas (Leorge 1969). Adult M, rocenbergis migrates 1o the estuary for breeding (Sarvaiva
19301 Distriburion of different life stages of this species have been reported from India (
Rajyalakshmi and Mabeswardu 1986, Rao 1991} and from the river systems of
Bangladesh (Patra 1977, Hill and Kibria 1979, Kibria 1983). However, disidbution and
migration of this species, and their relation 1o the Physico- chemical factors of the river
systems have not been reported so far from Bungladesh. The present work was gimed o
report the abundance and distribution of postlarvae, juvenile and adults M. roserbergii in
Rangladesh,

The adult prawns were collected once in & month during the peried from November
%1 v April'®™4 from the Shibsha, Kapamakbha and Haria rivers of Patkgachhe thana
under Khulna district. The specimens were grouped according 1o size, sex and berried
females. The prawns of total length up to 70 mm were considered as juvenile (Rao 1991).
Post-larvae were collected from 2 professionsl prawn seed collector, once in g month,
mostly during the full moon. Post-larvae were collected by push nets made of nylen with
U6 mm mesh. Total number of post-larvae caught in one day was recorded. All the post-
larvae were collected from rhe river Shibsha.
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Salinity, temperature and p* of the river water were recorded during sampling of the
prawns. Occurrence of the larvae and adults M. msnbergi from different aress of
Bungladesh was recorded from personal communication with different levels of
personnel engaged in fishing, fish rading and Deparment of Fisheries.

Physico- chemiecal parameters

Salinity of the studied rivers Auctuated greatly with the influence of rainfall. During
the periods from August 16 November, calinity ranged from .0 1 1.3 ppt, and from
February o July it ranged from & 1o 19 ppe (Table 1) The lowes: and highest
temperarure and p* were recorded a5 19.3°C (January) and 30.35°C (July), 7.1 [August)
und 8.5 (May) respecrively (Table 1), Distribution af the adults, postiarvee and juvenile
of M. rosenbergti is dependent on salinity, water temperature, p" and turbidity. The
prawn breeds when all these paramerers remain high.

Tablc 1, Monthly distribution of berried, postanae and juvenibe M. roendengi
with physico-chemacal pacameters in Shibsha, Eapatakkha and Heria rivers, Khulna

Maonrhs M. rorenbergal Witler paruineters
Rerried TPostlarvae Tuwenile Halinity Temp. {("C) pH
[ppt
Maw. 9] : - w+ | 23 1.
D, - - z 4 11 R0
Jun %2 & = 5 2 g.0
Feb. ol 8 23 7.5
Mar. drdrdr % 12 26 .0
Arp. T e 1A 205 .2
May EEE EhE 18 9.5 24
jm LR LRk ]-_T. aﬂ- E
Jul i Ll - 75 s 7.5
g"l'u_g ek & - 2 3 7.3
Sep » " ik 0.5 pL) 79
O - & s [ 18 2
Nov - . wE | 4 =
Dhec. - 3 205 ]
Jan.'%3 - - 5 19.5 ]
Feb = - 9 22.5 7.9
Mar L] " 13 2 B
Apr E . - I 30 81
May i g - 19 29 8.5
Jun L bl - 14 205 B
_T'l.l.] ek e ot 5 3‘15 ':'I-:"
Aug i o = 1.5 ) 7.1
Sep - w i 0 M5 7B
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(e % - LR ] 5 1
Mo, - 3 = 1.5 2r5 8
Ihec . - - 4 i B
Jan. 94 R - . 7 2 74
Feh, . . . 0.5 215 7.9
Mar. i * - 13.5 26.5 8.1
Arp i KK - 17 M5 5.2

e (n= 5N, Treinsn (oS, T e fomiman e =800

Distribution of M, rosenbergii

The species was found to breed in studied rivers from Febmuary 1o Seprember with a
peak in April o May. The breeding season of M. sasenbergil was found 1o vary from place
o place, e.g. January to July at Bagerhar, Khulng; December to July at Hoogly estuary,
India {(Rae 19760%; Tuly 1o December ar Cochin backwsters, India (Rahan 1967), Thess
reports sugpest that the species breeds round the vear depending on che availabilicy of
the required paramerers for the maturation. During the peak breeding season salinity, p"
and temperamre of water of the study area were found ar high level. The percentage of
berried females were low during February-March and July to September (Tahle 1), The
juveniles become available from August o December, and rotally absent during the
period from April to July, This result confirms that juvenile of M. rosembergt prefer
freshwarer habitat than suline habitat, However, the berried fernales were abundant at a
wide range of salinity snd similarly, the postlarvae were alse found fo be tolerant to
salinity and temperatere fluctuation {Table 17

The adult M. msmmbergn are available throughout the vear in both the freshwater and
brackis water zones of Bangladesh, except the north. west region (Pabna w0 Dinajpur)
and Chimagong Hill tracts. The berried females descend down , only 2 few popularion
are found up to Faridpur and Comilla during the dry and rainy seasons. The berried
females need a salinity range from 5 1o 20 ppt and a tempersture rang from 26 10 33°%C w
breed, Distnbution of larvae and post- larvae of M. rosenbergti were found 10 be srictly
restricted only at the brackishwaler zome, with a few population In the Dakatia,
Chandpur and the Eapatakkha rivers during the drv and rainy seasons.

Distribution of M. rosenbergii a1 a wide mng of salinity (0.0 w0 20 pprd and
temperature tanged from 25 o 33°C was also reported by Sebastian( 19901 and Roea
(1991). Distribution of the postdarvae, juvenile and adult M. roserbergii was found in the
present study is also similar to the distribution of this species as reported hy George
(1969) and Ling (1%69). Banpladesh has a rich population of M. resenbergii throughout
her major river systems and the vast estuary.
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Abstract

Om the basis of fish culiure stetus 96 ponds of the smedy  area were classified inm 4
catcgories ke wild swock (27%) extensive culoure (24%), improved exensive culoure
(33%]) and semi-intensive culture (16%5% Percenmage of small, medium snd Jarge ponds
were 3, 44, and 18 respeciively wherens education levels below 550, below Bachelor and
ahove were 43, I8 and 19 sespectively and single owners helunged to 54% of the ponds.
Per bectare vields of exiensive, improved extensive and semi-intensive cptegories of
culisre were 1.3, 2,12 and 4.0 metric rons respectively and thelr net retiim were 46, 63
and 92 thousand taka respecwively. Considering the problems of fsh culnire, muliple
cwnership wes found 1w be the mest imporang one,

Key words; Socio-sconontic, Fond fishery

Fish and fishery resources play u vital role in improving sociceconomic conditions,
combating malnotrition, earning foreign  currency and crearing  emplovment
opportunities in Bangladesh, There are 5,277.571 hectare water bodies of which 915,506
hectare ponds which are suirable for fish culture, but most of them remain unused (BBS
1997). If the existing ponds are brought under fish culture by exact planning, proper
management and re-excavation, the presenr fish production level can easily be increased
& 10 3 times 10 reach the recommended quanity of fish for the people of Bangladesh.
Some limited survey type and related works on pond fishery resources have so far been
done in Bangladesh. Most of these studies (Rahman and All 1986, Khan 1986, Quddus
and Akbar 19%5), however, focused on socioeconomic aspects of developing pond fish
culture, Cost and returns of different management caregory is included in this study in
addition w the above investigation.

A survey of ponds was conducted in Demra area of Dhaka city during  July'$s to
June¥a through personal visits and inrerviews following a detail questionnaire. The
survey was cartied out with the help of Demara Thana Fishery Officer for idensification
of the actual area boundary and 1o derect each and every pond. A sample of % stocking
ponds (3% of the total ponds) were selected mndomly. The fish culture srams was
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categorized into four types v (L) wild stock category, (il extensive culoure category, (iii}
improved extensive culture category and (iv) semi-intensive culture caregory on the basis
of amonnt of inputs used and how inputs used. Cost and retucn of different management
categories of ponds and various problems and their solutions were recorded through
interview, Collected dats were analysed by objectives of the study. A rabulation plan was
developed and statistical messures such as frequency count, percentage dismiburion,
mean, chi-square test eic. were used o amalyse the dat. Ponds were classified ime 4
categories with less than 0,10 ha s small, 010025 ha & medium, 0.26-0.50 ha a5 large
and above 0,50 ha as very large. Educational status of pond owners were classified into
three categories: (i) below 5.5.C (i} below Bachelor's and (i) Bachelor’s degree &
above. On the basis of number of owners the ponds were classified in five caregories {1
single ownership, (i) 2-3 ownership, {i31) 4-3 ownecshig, (v above 3 ownership, aod (v)
publiciorganization ownership. Flooding condition of ponds were ws () every vear
fooding, {ii) rarely flooding and (i} never flooding, The chi-square test was done
find out the interaction of fish culture status with the size of pond, number of pond
owners, educational statas of pond owners, and flooding condition of ponds.

The toml and percemiages of the different caregories of the socioeconomic factors dre
siiown in the Table 1. Most of the ponds of Demra area were found to be small (38%) and
medivm {44%]1 (Table 1) It is a low Iyving area for which they needed to raise their
homestesd area. Similar results were also reported by Raiva (1986) after a survey of pond
fisherv resourcces in Mirzapur upazila. The very few lacger ponds found in this ares were
excavaied basically in sbandoned brick fields and for raising indusirial sites. The chi-
square test indicates that fish culure stats did noc depend on pond size.

Considering the ownership of the ponds, it was observed thar 34% of the total ponds
were under joint ownership, 54% were under single ownership and the rest 12% ponds
were public or organizational property. This result contradicts with those of Alkbar and
Rahman {1982} who reported thar 84% ponds were joint ownership and only 16% were-
under single ownership in Mymensingh diserict, Khan e el (1991 also expressed
dissimilar results thar abour 97.38% of the ponmds were under privae ownership
comprising 25.2%% under single owneeship ond 69.51% under joint owneship in Trisal
Upazila. The ponds, under public or ogmnizational property, were ool properly utilized
for fish culmre, 5o, mitltiple ownership and public ponds were the most imporiant
limiring factor o fish culture, Number of ovnership of the ponds affected remarkably
fish culmre stamns of the ponds. Multiple ownership affected intensity of fGsh culnire,
The chi-square vest showed that there wus . significant relutionship betwesn pond-
ownership and fish culoure starus (Table 1) This indicates that the fish culturee stats is
affecred by the increase in number of pond owners. Kaiya ot of (1987) pointed out thas
multiple ownership was considered az the major problem by B2.5% of the pond owmers.

A majority (%3%) of the pond owners showed their intecest in fsh culmure. Bun the
institutionsl credic facilities and other support such as training and motivaton were nog
sufficient for fish culture. Only 34% pond owners got Bank loan for fish culmire,
Majority (53%) pond owner's expenditure for fish culnire was from own sources (Tabie
1} The name of loan issuing bank are Sonali Bank, Bangladesh Krishl Bank and Agrani
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Bank. It was remarkable observation that thére was no W& belp, either maining or
credic facilities, fer fish culture in the survey area. Khan e ol (1991 observed that about
38% of the pond owners had invested their personal capital for fish coltvation while
62% of them invested money for fish cultere through obzining loans from Bank (435,
BRDE (#%0), UFOQ (3%, co-operatives (4%) and other crganization like BRAC, SARA
cic, The range of educational s1amus of pond owners of the survey area was from primacy
level 1o master’s degree. There was no illiterate pond owners whereas most of the
owner's (81%) academic qualificarion was high school o H.5.C, level In addition e
these, 19% of the owners were higher educated because the soudy area was in the capital
city. The chi-square test statistic indicates thar the different caregories of fish culure
stanus were significantly depend on educational level of the pond owners.

Table 1. Relatonship of fish culwre stats with pend size, pond ownership,
sources of fund, educarionnl status of pond ewners and flooding conditions

Faramesers Category Fisk culun: scans Toml  Valueal
whld Exsen-  Impruvsd Lemi- kL Chi-
snacking 5ive Exrtensive imremsive wUEre
Pand size ) Small 13 ] E T 16 241
b Mediinm L1 % 17 b 41 (% 1)
o) Large i 4 5 ] 14
di Very large 1 2 . 4
Pond- A} Singks 4 b 5 13 51 Gl g5 e
ownership b 23 owners L § 3 1 1E (L2d 1
€] 45 cwmers 7 - . . 9
dj Albove 3 owners 3 - - 1 &
2] Public! . 9 2 . 11
Organization
Sowroen of a) Self L5 i # & Ll 15 30me
and ) Sell+ Hank lean - 5 11 £ M (6d. L)
<] Seli+{nhers 3 1 El 1 9
Educagional  a) Below 5.5, i i 4 5 41 1E4
sladus n) Befow Bachelar's T 1 12 T av (B, f.j
&) Basdiwhor's & sbhove - 4 11 3 I
Flooding o) Every vear finnded 15 i 5 a 7 47 3w
condliriies bl Rarely fooded 2 10 7 1 Moooedl)
¢l Miever floodad 4 10 20 14 4%
1§ I 5 1% )

Zotal
* Indicens rgniftcan arp<ff
¥ e manphoes e pdl 0l

The number of ponds under fish culture decressed with the incresse of iInddence of
flooding. The Table 1 shows the distribution of ponds under different categories
considering rhe flooding condition. This table reveals that 28% of the total ponds
surveyed were found 1o become Dooded every vear and 21% were found rarely fooded,
whereas 31% of the ponds found o be never flooded. Mollah (19500 obzerved that only
o of the ponds got fiooded in the rainy season. Kaiva (1986) reported that 53.3% were
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found to become flooded every vear, It is evident from the statistical ansalysis that there
is a significant relationship between the flooding condition of ponds and the fish culure
stotus, The result indicares that the increase of flood reduces pond fish culmre.

Per hectare cost, gross and net return of fish productien of different culture
citegories are shown in the Table 2. Total cost of fish production was highest for semi-
intensive category and lowest cost for extensive category, The wble also shows thar beth
gross and pet retwrns/ha were highest for semi-intensive and lowest for extensive
category, This means thar there may be a positive correlation between production cost
and gross return, as well as production cost and ner return. Table 2 also shows that per
hectare yield by improved extensive culture is 61.5% higher than that by the extensive
culture, Furthermore, per hectare vield by semi-intensive culture is 19% higher than the
improved extensive culture and 3 times higher than the extensive culture. On the other
band, net return of improved extensive culture was 37% higher than the intensive
culture, Net return of semi- intensive culture was 46% higher than mmproved exensive
culture and double than the extensive culture. On the basis of the major Aodings of the
study, the following suggestions are made which may help incresse the pond fish
preduction and interest of scientific pond fish culture.

Table 2. Avernge per hecare coses sod returmns of dilferent management cutegory

Cultureand  HWoof A, Cost (Taka) in thowand Tats [n teousand Tk
managément  ponds  area Fey Ferpbime  Labour &  Tomwl Tield / {Grass Mg
of fish pond {hal & faed Harvesring hia retuTn return
) (e |

Extenmve pE] 128 12 o £ 1,3 fi4 40
Imiproveid 32 013 ] | 13 10 dd 21 I i
EXIEnsive

Sermi- 15 0.2 30 3 0 18 £ 20H) [
inenglve

e T povas wath pild iregk covepory are excladed here.

The multiple ownesship is a problem for fish culture because the share holders are
usually unable to arrive a1 an unified decision in respect of fish farming. This problem
can be solved by lessing ourt the pond to a person interested Ln fish culture. Khan (1986)
suggested that wiilization of joiot ownership ponds can be done by (a) co-operatives, (b
leasing to interested person{s), and (¢} village organizarion under which all ponds may
be put into productive use. In this cuse, the share holders will have the lease money
distributed among them sccording to their shares. The public ponds may be utilized by
being provided to the co-operatives of rural youths, women, landless lsbours or private
enterprise and by ensuring available funds w them with a reascnable interess. Tt is
sugpested that necessary steps o be mken by the Government te provide a minimum
level of education und training facilities 1o the fishermen on the scienrific methods of
pond fish cultivation. In order to meer the credit needs of the fishermen the commercial
and other specialized bank such as “Agriculture Bank' should offer credit to the pond
oWTers of short term at 4 reasonable rate of interest. Provision should, although, be
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made for adequate diversified and timely delivered loans with sirice supervision for their
proper utilization.

The responses of pond owners sbour the problems of fish culmure indicates thar
multiple ownership was the most important problem. Among others, lack of scientific
knowledge, scarclty of funds . non-avsilability of fish frv and incidence of flooding were
the major problems indicated by the pond owners. These problesns could be overcome,
at least in partially through proper training of the pond owners, ensunng of fish fry
supply and provision of credit facilities. The incidence of Mooding s the important
problem which is very hard to be tackled.
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