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Growth of juvenile freshwater prawn Macrobrachium
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Abamracy

An experiment was conduceed with juvenile prawns Macrobrachive rmalfoolmsmad, (0,762
000 e (R420.00 ghovo evalbuane various protein source diess. Six diers connaining 208, 25%,
3, 33%, 40 .and 45% of crude promein were formulaed, and fed i prewns in the form af
peller i evabuane their sudability. The experiment was designed for 60 davs 2nd samgling
wis made a3 every 15 days inperval. Ao the end of the study peringd growy, feed converslon
ration {FCR) specific growth rawe (SGR), feed efficiency and survval were determined foe
prawns in each diciary wearment Amwoag the shove five feeds poor FOR and higher welght
gain observed in 353%. protein dict (B4 Simitarly specific growth rate and feed efficiency
are abso highest with dict containing 35% protein.  The dictary prowcin levels above 35%
axerls 2 decrease in growth of prawn was observed in tbe present siudy, The feed efficiency
rutia and profein efficency rativ decressed with the increased dictary protein levels. 1t is
cotcluded that 33% promin diet could be sabable with optimum proein supply for
Mecrobrachiunn malolmesonii Therefore, above and below this 3%% progein level in the
tarmulated feed leads 1o meabolie stress which lowers the conversion efficlency and wastage
of putrienis.

Key words | M, maialmson, Formualased leed, FCR, Crprimal proein feed

Inrroduciion

The larger growing freshwater prawns are good candidate species for infand aquaculiure,
They fetch a high price both in domestic as well as export markers. Commencial culiure of
freshwater prawn is well esmablished in countries like Thailand, Viemam and Taiwan (New
19907, In India, interest in Penaeid shrimp culture was wiggered by the increased marker
demand coupled with inadequacy of the caprure fishery landings. One of the key factors for
the ensuring success of shrimp farming is the availsbility of good quality feeds in sufficient
quantity, Therefore, development of o suitable balanced feed is esmental for freshwater
prawn culture. Basic nutrients required for shrimps to meet out the demand of phiysiology,
growth, and reproduction are protein, Hpid, carbohydraies, minerals and vitemins
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However, it is known that the quantum requirements of these vary fom species o species,
age of development and culture conditions. Protein is the major nutrient needed for growth
of shrimps {Sadhane and Neelaksnun 1996). The primary focus of shrimp nutrition
research has o evaluae dier quality in terms of growth and feed conversion ratio (FCR) of
the culrured shramp (Akivama 1992}, Although this information is essential for proper
evaloation of feed formulation, the bio availability of the nuinents in the dier must also be
deteemined {Allen Davis and Arnold 1993), Feed forms oe of the major inputs among the
operating cost of any aquaculiere syvetem. Formulaton of efficient and cost effective feed is
therefore of prime importance {Jeyalakshmy and Nararsjan 19933 Many investigations have
been carried oul o asess the optimum protein levels for specific shrimps and prawns, both
in temperite and in ropical countries. Several researchers have reported thar prodein is an
gagential mutriene for prawns bue costlier among ingredients (Alava and Lim 1983

Therefore, dietary protein should be optimally wtilized for growth rather than for
maintensnce {Shivu and Yang peng 19910, Research in feed formulation s curnrentiy
concentrating on the investigations of varous lew cosc protein sources. Ideally, these
ghould be readily available ar low cost and have high nuricional gquality (D' Abmmo and
Lovell 19913, Although agquacolmre is a rapidly expanding industry, freshwater prawn
(. Macmbrachinm spp) farming is of recent origin. The lack of information on the rolerance
limits and oprimal conditions for better growth {Batlenr and Enkeclin 19837 siill continoes
and has motivaied their research study. Macrofrachiivm srafoodmsonl 15 @ good candidate
species for freshwater prawn culture in India and can be culured either alone or along with
other amenahle species in polvculiere. Although, there exist some informations on the
dictary requircments of M. rosenbergrs {Homen and Mensi 19910, bue comparatively very
licdde is known on the aspects of nuiriton and feeding of M et

Mamerials and methods

A feeding trial was conducted for 60 days in an indoor laboratory under o photo-period
evele L2 lighe ¢ 12k dack. The six experimencal diets constituting the six treatments were
arranged according o completely randomized design with three replications per rrearment.

Juveniles of M. mafoodmsani were obtained from the lower anacuc (1007 13W; 797 30°E)
of the River Cauwvery mear Kumbukomam, Tamiloado and were transporied o the
laboratory in double polyethylene bags, Rlled with river water and oxygenated to saturation
tevel, Prowns were acclimated for 5 days before individually weighted and sized for the
EXpETIMEnL.

Ten Prawns of mean weight (0.76=0.0g) were stocked in each wough. The prawns
were starved for 24 h before starting the expeniment in order w empiy the gut conenis.
Aerution was provided continuously but glow aeration o the experimental mnks except
during placement of feed and during collection of facces and wasted feed, Ome third of the
water in cach tank was changed daily with fresh dechlorinated tap water. Dead prawns if
any were remaved and eecorded. Prawns were fed st 5% of biomass twice a day at 10 and 1E
h. The facces were siphoned out manually as soon as they appeared in the trough in order to

)
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prevent coprophagy and its leaching ingo the water, The exocss feed that remained ap the
bowom of the trough was also siphoned out onto a boltng cloth within 3 mins after one
hour feeding. The collected vnconsumed feed were stored in peerd plates after drving at
40°C in hot air oven. Rarion was adjusted. Animals were weighed every 15 days,

INep preparition

Six diew of different protein ratios such as 2004, 25%, 309%, 35%, 40%, and 45% proiein
were formulbated according to the proximate compesition of protein sources used {Table 13
All raw materials of dey components were finely ground using an electoc grnder and
passed through & 0.5 mm mesh sieve. The dies were prepared by thoroushly mixing the
dry ingredients und then adding water until the textoure of the whole mixoure reached 2 stiff
dotigh consistency, The dowgh was stesmed ot 60°C for 10 min using an autoclave, peileced
through 8 2mm die, and then dried in an oven overnighe ar 405 C. After drving, pellets were
citt in Smm length, packed in sealed plastic baps and then stored ar moom emperamce
{Sudaryona er al 1993),

Table . Formueluions and proximace composition of five experimensal diets concsining
istmilragenous percenitage of pratein

Ingrediemn @' 100 dior Experimenial dies
[0 Tead-hatis] SEF TFEM SO SEM ECM
Stkwarm pupac el 4.0 * + : 14
Trash fish meal S SR - . -
Squwillg meal - - 50 . "
Soybean meal = e & 1% 0 -
Eicnbarein meul - B . Tidb
Prawn wasic mezal 1138]] (ELEI] KL 150 T4
Mrngrove lead meal 15.0 24 (Y] 05 [
Groundeut ail mke (i)} Rl 6L REN T Exd ]
el By ol ake Ik 540 54 i) D
Erce baun A0 bR 1 15141 nA 0.5
Whea Hour 5.0 24 50 Xip [}
Maida flowr 4.1 || 54l LD 1.5
Froximaze compsosition (%)
Lrude proein AR .21 Hidi 6 &
Pefrregen (Fed Xt 40,18 2347 2411 wmr 45,71
Crade fa A5 #.45 g 6.5 QAE
Azh X 1305 13 1w 441
Crde Ghre 453 330 482 573 4.10
Sl & B0 L HIE T4 L &8

SKF= Silkworm pupae, TEM= Tresh fish meal, SOM= Squilla meal, SHM= Sovhean meal, ECM=
Fechhormy moa!
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Analvees of dfets

Diters were analysed for crude protein, fay, ash, fiber and moisture by sandard AQAC
{19900, merthads for drymarter (oven drying an 105°C for 24h), crude protein (Kjcldhat-
nirogen X 6.25), far (solvent extraction with petroleum ether, boiling point 40-60° C for 10-
12k, ash (Muffle furnsce incineration at 630°C), and crude fiber (1.25% acid and 1.25%
alkali digestion). Nitrogen free extract was calculaied by difference (NFE = 100-% crude
procein + % crude lipid + % total ash + % crude fiber +% moisture).

Body composicres airalysis
At the end of the cxperiment, @ pooked sample of dressed prawn flesh from euch

treatment was collecied, fropen and frecee-dricd for final body proximare composition
analysis. The analyses were conducted using the same methods previousty described.

Dava calcwlsifon aod analysis

The following parameters were calculared for evaluation of prawn performance:

Weight gain (%)=[{final weight - Inigal weight) / Initial weight] x 1M

Specific growth rate (SGR) = [(Tn. Wi In, Wiy Tl 00,

where Wi is the average individual weight af prawn at tme 1, wi is the aversge individial weight

of prawn st tene O, and T is the culare period in days,

The efficiency of utilization of feed was expressed #s feed conversion ratio [FCR) -
{dry feed intake’ wer bady weight gain). Feed efficiency (FE%) = wet weight gain (gy'dry
feed consumed (gx100; Percentage of survival=Ni Ni x100, where N is the final number
of prawn in the experiment, Ni i initial number of prawn in the experiment, Protein
efficiency ratio (PER)=(WEWi) TiCP. Where Wi is the average final weight: Wi &s the
averape initial weight, T is the averaged ol weight of feed intake (g} for ench prawn, Cp
is the crude protein (g) fid. The collected prawn wese sscrificed and excised for the yield of
edible fesh. The remaining part of prawn, afier moscles were excised, was weighed (o
determine the percentage of carcass waste. Edible flesh (%)= (muscle weight/bedy weight)x
10}, Carcass waste (%) =Prawn waste weighobody weightxl 0.

Srarrsiioal amafiads

ANl daa were analysed using analysis of variance. Multiple comparisons among means
were made with the Duncan New Multiple Range Tes: (Puri and Mullen 1980), Stanstical
significance was determined at 5% for each set of momparisons.

Resulis and discussion

The proximate composition of the formulated experimental feeds, B-eries are glvenio
Table 2. The Prawis fed on feed B-4 with 35% protein showed higher weight gain (186 +
1,12 and lowest FCR (296 + 0.27). Similarly specific growth rate (3.24 4 L64) and Feed
efficiency (3399 + 297) were also highest with the diet containing 35% protwein (feed B-4).
However, protein efficiency ratio was maximum with feed B-2 (108 + 018} and minimum

4
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in feed B-6 (047 = 0.06) (Table 3). The proximare analysis of prawn fesh cxerts thar
pruown fed with feed B-4 contain highest amount of protein than those fed with ocher feeds
{Tuble 43, In this experiment, the diet wich 33% protein exhibited betier growih, FCE, and
PER when compared 1o diets vigh 2006, 25%, 304, 407 and 45% preotein levels. The present
finding in this prawn are in agreement with the seculis of Balazs and Boss (19768) who
reported maximum growth in M. resenbergr’ when fed with dices in exosss of 35% protein
level, Dietary protein requirement is reported o be 30% w408 for Penacid species {Alava
gnd Lim, 1983, Shiau e 2f, 1991). In the present stedy, protein requirement shown by B
maicolmsoniy also falls within this runge

Tabbe &, Fauy scid composition of expernimental fesds

Faliy sl [TngpE of ark
SERP TFM S0M SHM Rl

Sarurated fatly acids
Elepatacsilc acid LT b f N wh e KD
Caprylac acid LR TN W i il wI Hia
B ncmannic acid R H M1 NIn N EEE NI
Lapric acid L L83 2135 B3 XD M
Uedeancac acid s bH ] b 1.4 A% Wiy
Tawricacid ] Ly 0EY [.94 (TR 273
Trickecannic acd CL30 A% 1168 1502 298 e
Mrrisile acid L.14:0 [4 & rd L | 5.08 |68 1,41
Pentedecamsec acid L0 Lo 2447 15,23 114 14,35
Paienin g soed [ a44 4% .87 L .56
Hepimdecanoic acid CE=0 ND KD k2 T84 4,93
Srenric acid CEA=0 N N L 5060 a2
Naondecamc oad CEFD KD +ER L k14 [
Aorschidic acid [ 1| o (R 3} L K] k43 149
Heneicosenee: acd XL .25 LI M fel NI
Teehyenis ot k| TRES W (1L b I (s
Trrcsanamc acid 230 b ] bl 4] ND §.31 M
Lignecsric acid [ e 1 A bt wD M =D
Unsaturaved fazry acid
Falmirolele acid Clan Wi Wi N M ND
Dilgic acid CAE:D i35 e .31 alg a8
Cis Linodeic avid TR 43181 2544 .17 1974 ey
Linelenic scdd L L [N ki [L0E (iR LR
Lnchidoaic acid L20:0 13K nB2 f 1 nii MDD
Eisosapenmacimic deid C200 484 L0 484 EL- 1 4.30
Decns hexsen ol wcid A0 514 575 fi. 11 £ A2

SE P= Silfoworm pupes. TFM= Trash b mezl, S0M = Squﬁra menl, SEM= Soyvbean meal, ECM=
Frchdsoramia sl
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Table 3 Growth pedformance and dics willizasion of M. rmafoodmsmaid fod Sonirmeenos diss

Paramesers SKP TIM SCM SEM ECH
Lniial mean wr. (g1 LEXoh 2 | E2E0,03 L EIHLGE | ER400E FRROY
Final meen wi. (gl AATHRIH EN RS ] AEEAIR 3, 1004 3
Meun wi gain {g) 1 &5 H] W 1. 30HNTE L eene 120y e U
Weight gain (3| WL T b 5 B (). 79 Thised 12 LN T
Féad imtake 2ALHL IS nAaEn 2] 526014 5451015 4. 30018
FiiR ey (WY ST el 439+ £ 24HE 21 LRGHE 4
SEE %) LT A LorHROM R a1 R 2. 1640 2 &g
FE (%] Fsek] 4F 214551004 R TR A 13 i U Wl
FER A% 1AL LTS HI {H TR0 & [ERAECITETE
Burvival (%] i TRAHTIT B5.OME R, 36" BA&GTHR. 16 3B, 3%+ 08"

Valwes are means $513 of thaie peplicminn, Eviters in ibe same column bavisg the same soperscripe are oo
slgniBcantly diflioent (p=ILE]

Table 4. Body proximae composivion of M malcolmsond? fed with experimental dicts For 60 days

20wl wenzht harss Feeede

SEF TrM S0 SEM LM
Wane wekghe, 35,05 4233 43X 11 47.64
Edible ass, A0 %) T iR A2 16 15 54
By coanposition (on dny basis)
Maisnare, W 71,23 TH AL L7 6,58 FLEE
Faoaein, % 3773 A3 3350 HAESR §5.23
Liguied, % 300 ER L ENE 4.20
Ash, % 114 T34 353 2.0 1RE

The dietary proten levels above 35% exert 3 decrease in growrth of prawns as ohserved
in the present study. The decressed growth at protein levels greater than the oprimum may
be guributed w incressed energy expenditure on protein catabalism ind subsequent
inerease in ammaonia prodoction, which will kave a negative impact on growth {Eammarine
1995) Ahamad Ali (1994) smted thar procin contribures wwards the major portion of the
feed cost; and the determination of nitrogen balance, along with other parameters, might
greatly help in keeping protein Jevels st the minimum, eading w more economical
practical feed formulation. Colvin (1973 staed that weight gain declined with increase in
the dietary protein in & fodicus. M. sosenbergdf post larvae miy need o minimum dicwry
proein level of about 353% (Bead, 1987), In our experimental feed (B-4) contains 35%
protzin alse recorded a high growth response in M maloolmsonii The finding of Bead,
(1947} also supports the Anding that a 33% dictary protein level was more than enough o
sustain optimal growth in young' juveniles of M. makcedmsonsi, In a properly balanced dice
the level of protein must be sufficient w support optimum growth and should be minimally
utilized for energy production (Shiau e &f 19910, Optimal dictary protein levels are also
found w influence protsin 10 energy balance, the amino acid composition, digestibilioy of
the dietary proscin and the amount of non-protein energy in the test diets (Wilson 1989),

Food consumption rate of prawns did not show much vanation at different protein
levels, Many experimental smudies have shown thar food intake and conversion efficiency

fi
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strongly depend on environmental factors such as rempeniure, sulinity, quelity of food,
witer ow, s well as internal factors, such as age and size of the Gsh/pruwn, heredity and
even the enviroamental history of fish/prawn, especially in carly Life {Breft 1979, The hest
feed conversion ratie (FCR - 2.96) wus obtained in the prawn M. melkolnmsonst fed with
¥5% protein leved in this experiment. FCR was maximum a: higher as well s lower dietary
protetn feed. The feed conversion eatio in penaeid priwns wos studied by Baoyan er af
(1977}, Forster (1570) pointed oot that conversion rutio in prawns would be mather less
efficient than in fish doe o loss incurred during mouling and oaly a sio of 2-3 could be
anticipated in prawme The food consumption and wer weight gain play an imporant rde
in the incrense or decrease of food conversion ratio (Sadhana and Neclakaman 1996). Ia
most of the studies the prodein requirement was determined by measuring the growth, FCR
and in some cases, PER 32 g response w the dietery protein level, These studics were
surmmarised by (Eanarawa 1984). Sambasivamm & ol (19827 concluded that conversion will
be low due to high dietary procein.

In this experiment the highest PER was tecorded in 25% proocin dicr (Feed B-2).
Prowein efficiency ratio decreased &l most Lineardy with increasing dictary protein content up
o 36% and then reached a plaead. Generally  prometn efficency mte decreases with
increasing dictary profcin fevel and has been noted for many other species alse © Akand e
&L 1989 FCR and PER are known to decrease with increasing dictary profein contents
Jauncey 1985 PER iz also influenced by dictary protein level and vary with specics
{Dabrowski 1979} The findings of PER in the present study are in agreement with thess
observations.

The survival rare of M. sraloodarsorid in this cxperiment was found 1 be higher ar 35%
protein dizt and low in 45% protwein dict. Sorvival and growth of prawn also depends on
stocking density, water quality, wwpe of dict snd dimate {Kanaujia and Mohanoy 1996% In
suppart of this finding Das er a, (1%95) indicated that the diet containing abour 33%
protein gre considercd For satisfactory servivied snd growth of juvenile prawn M
mafcolmsonsd, The findings of Felis (1998 also support the belief that a 35% dietary
protein level was cnough o sustin geod growth in juveniles of M. msenbergil The reswlis
int the present study are in zgreement with the above findings.
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Effect of high and low cost brood feeds on gonado-somatic
index and fecundity of freshwater prawn Macrobrachium
rogenbergii de Man
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Abstract

Studies were conducted o shserve the effects of different tvpes of feeds on the
gonado-somatic index (G5 and fecundity of freshwarer prawn Macrobrachivm
mogenhergyy, Three different treasrments (T, T, and T ) were designed with three
rypes of feed as follows: (i) Saodi-Bangla Prawn feed 1068 - T, (i) Saodi-
Bangla prawn feed 3Ms+local feed 3% - T, and (i) local feed 100% - T, The
results showed thar the average value of gonado-somaric index (GST) was 14.39,
£4.35 and 14.36 and the average fecundity of M. mogembergdy was 99,741, 98,125
and #7911 in T, T. and T, respectively. No significant difference (p=00.5) was
berween gonado-somatic indices (G50 and fecundites of M rogenbengyy umong
different feeding trails. The price of Sandi-Bangla prawn feed was very high
[Tk, 23%g) than the local feed (Tk. 4%g) S0, wse of local feed was
recommended for M. rogenbeny brood rearing,

Eey words: Prawn feed, Gonado-somatic index, Fecundit, M. rogembergy

Introduction

Among the wide amray of prawn species available o Bangladesh, the long legged ginmt
freshwater prawn, Macrobrachium .FngE‘ﬂ.bﬂ'g'u (golda chingri) s the largest, most
desirable and coninbute 2 lot to the msjor share of the exported prawns. M. rosemherzil
grows faer, toberute sulinity changes and can be culured in freshwater ponds. While the
demand of this prawn has been progressively in home and abroad, the production of the
same from namural water is declining In our country day by day due to over fshing and
environmental hazards, In the fish cultore feed cost accounts abowt &0-70% of the voral
cost which is very expensive w poor farmers of Bangladesh. In the markes, there are
some commercial prawn feeds, which are also expensive. Unsuitable feed, unavailability
of fry and lack of technological know-how sre the main drewbacks for incressing prawn
production in freshwater ponds. Now-s-days Government and private hacheries are
producing large number of post-larvae of M. mogembergy for their calure in ponds
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throughoul the country, bl these kagcheries face problems due o high price of amificial
feeds for brood resring. Polvculrure of M. rogesbergii has been investigated with
Chinese and Indian carps (Hog & &) 1996, NFEP 2001, Alam er &f 2001% but no
scientific study has been conducted to find out the suitable low cost feed S AL
rogemberggi biood reaning, 3o, the present experiment wis designed to derermine the
effect of high cost and fow cost feed oo the gonado-somatic index and fecundity of A
regemherl,

Materials and methods

Observation of the effects of high and low cost feeds of Mecrobmobium rogenberyit
broeds on thelr genado-somaric index and fecundity was carried out in the backyard
hatchery (Pramanik and Mshmod 1995) of Bangladesh Fisheries Reszarch Imstituse,
Riverine Station, Chandpur. Three Treamments were designed for feading with theee
replications as follows: T, =Sandi-Bangla prawn feed 1%, T = Saudi-Bangla prawn feed
50% und Local feed 30% and T,=Local feed 100%. Local feed was prepared by wsing
local ingredients such as fsh meal, mustard oil cake, rice-bran, wheat fHower and
vitamin-mineral premix by maintaining the protein level 30% (Fable 1) which was eguzl
to thar of the Ssudi-Bangla prawn feed (Table 21 An earthen pond of 135 m' ares way
chesen for the experiment. The water of the pond was completely drained owut and
remained expossd o the sun for 15 days uniil the bortom cracked. After complere drying,
the pond was tilled o improve the soil guality by exposing sub-sail o the atmospheare
there by speeding up the exidarion process and the relessed of nutrients that were Iocked
in the soil. Lime was applied to the soil an the raze of 1 kp/dm. After liming the pond was
divided into nine plots of 15 m° size each. These plots were divided by using nylan nets,
They were of 4 feet height from ground level so thay the prawns, stocked in one plot
cannos move owards the orher plor Bamboo poles were used to fix the net vertcatly,
Afiver complene netting the pond was filled with water. The nets were cleaned penodically
during the experiment to maintiin the water guality of esch plw egual, Organic and
inorganic ferilizers were applied in the pond. Oeganic fenilizer of cowdung was
broadcasted over the pond ac-a ratio of 10 kg/dm, After 6-7 days of erganic feralimtion,
the chemical fertilizers were applied at the rate of urea Wg/'dm and TSP Pigidm. The
juveniles were stocked at a density of Xm'. The average length and weighe of the
juveniles weee L3 cm and 20,3 g respecrively. Feeds were supplied to the prawns st 3-3%
of their bedy weight, Thiee types of foeds were supplied to cach three replicates of the
nine experimentsl ponds, The physico-chemical parameters of the plots were recorded
fortnightly, Temperature was recorded by a Celsius thermometer. The p¥, DO and
ammonia were messured by g portable water test kit (HACH Company, love lend,
Colorado
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Tahle 1. Percentapge compesitian of bocal feed

Ingredicns Fercentige (%) Pracein [%)
Fish meal 2E0 2. 83
Musiard ofl caks £ L3565
Rice-hran 5.0 03.33
Whean ewer .0 0.5
Vitamin-mineral premix (LD -

T ovtal 100,00 00
Suizrey: RER]

Tabbe 2. Feed unalysis of Sandi-Bangls prawn fesd (finisher pellet)

Fooad veius Perceniage (%)
Moismre 11
Protein 30

Fat 4

Fiter fi

Ash 17
Carbohydran S

ESgoree: Szudi-Rangls Fish Feed Lid

Dererminacion of Gopado-Somenc fodex

izonado-somatic index (G8I) of prawn is the percentage of ponadal weight in
refation to the potal weight of prown, GSI wes derermined fir cach prawn by the
fullowing formula:

Weight of gonads (g
;51 = = 100
Wetpht of prawn (g)

Dherprminarion of fecundicg

Fecundity was determined using gravimetric method (Lokman Ali 20023 Mother
prawns were collected from different expenmental plots, The prawns were trapspotted 1o
the backyird hatchery with plastic drum, The ool weight of individoal prawn was
maken by an electronic balance, A porion of ovary was sampled from the mother prawn
im 3 clean pewridish with the help of forceps. The mother prawns wers then relessed in
the sguarivm with & ppt saline water for hatching of the eggs. The water from sampled
egpEs was blotted by a blot paper and then dred at room temperamire, Number of egs in
the sampled portdon was counted. After harching, the weight of each mother prawn was
taken, The welght of voal eggs Le the weight of the ponad was caloulated trom the
following formula;

13
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Weight of gonad {total eggs) = Weight of mother prawn before harching - Wedght of
mother prawn after butching,

Finally, the toral no. of eges e the fecondity of esch individual prawn was
colculated wich the help of the following formula;
Welphr of 1o} epgs * Moo of sge in the sampled portien

Toml no. of eggs (fecundity] =
Weight of the sampled epgs

One way smalysis of vearsoce (ANOYA) was performed on the viedd data o

determine treamment effects. Significant differences between treatments wers isolated
wring Duncan's muldple venge test (DMET) at 5% level of significance,

Besulis

Waeer guality paramerers

Respective values of water quality parumeters duning the expenmental period were
sarme Inall the trepvnents becouse one pond was divided lore nine plors by fine mesh
ver. The values wiz, warer temperarure, diszolved oxvgen (DO, pH. transparency and
smmonia {MH} under different treatmenrs are shown in Table 3. Avernge value of
dissolved oxyoen was 5.71 mg/L, temperature, 26.8"C, p™, 7.68 and NH, , 0.31 mg/L,

Teble 3. Average walues of water quality parameters io each [orinight during the experimental e
from Februany o May

5 m—

Parameters Feh ; March Apil May

1 15 " 15! = iy " [
Trmpermis 22 2440 3.3 26,9 T4 i ] M
Dissodved  Omygen 45 5.4 il fi.d 4.3 fi.0 54 fl
(el
o T3 h aa 7.2 14 L 1.8 )
Ammania  (NH .2 3 25 k23 lh33 03T 5 0
(mzL)
7 o5 i Fondh

The gonade-somatic indices (G50 of M. rosesbergi of different trestments are
shown in Table 4. The average value of G5I for T, was 14.3%, for T, was 1435 gnd for T,
wis 14,36, There were no significant differences (P=0005) between the gonado-somaric
indices of M. Fogenbergrd of diffesent feeding wrails.

1=



Effecis of foeds on GELand Feoanding of prawn

Table £ WVilaes of gonado-somaric bdex and fecundity ol Macrobmchicm mossnhargrsi of
different ireatments

Treamenis Crngmho-samatic indey Freiundiny
Bange of (5] Averape of G Fange of fecundiey  Averige of feoundiny
I 13.35- 15.3% L G0L525-1,3065.502 T
I 13.36- 15,15 14.25° GL024-1.79,355 e, 125"
I 13,73« 15.50 LNy AT S0 1 S0 A2 L

Yalugs in the saew oolumi wi (B Sime supeiseips did ned difler significaay (=005

Fecundity

The estimared results of fecundity of M. rogenbergdi are presented in Table 4.
Average fecundivy of M. rogenbergiiin T, was 99,741, in T, was 98,125 and in T, was
Y7011, Swristical analysis indicated that there were no significant differences (P>0.05)
between the fecundity of M, rogenben’ of different feeding trails,

Diiscuesion

The water quality parameters were ranging from 4.3 to 69 mg/l for dissolved
oxygen, 22°C to 30°C for temperature, 7.2 to B.1 for p', and 0.2 w 037 mg/'l. for
ammonia. Mew and Singholla (198%) reported that the temperature below 1470 or above
3570 s lethal For freshwater pruwn and maximum growth occured near 3170 Generally,
winier 15 ool the breeding season for M mogenbergy due fo some environmental
disadvantage (Rao 1965), Wolff (1982} repored chat juveniles of freshwater prawn could
tolerate dissolved oxygen levels of 1.0 to 1.5 mg/L at escly moming and suggesied not (o
albow the prawn at such level for extended period. Cohen er &l (1983) observed thar
dissolved oxvgen level should always be maintained above 4.0 mg/L for prawn culture.
Michael {1969 described that the best p® level for culouring fisheries organisms is
around 7.5 w §.5

The aversge gponado-somatic index was 14,39, 14.35 and 1436 for T, T, and T,
respectively, The lowest GS1 vulue being 13,33 and highest being 13.50, The differences
were 0ol statstcally sigmificant (p=0.05" Patra { 1976) observed the average 51 value of
M rogenbersf w be 1488, ranging from L2810 wo 17.78. Similar resulis were found in
the present experiment.

The fecundity of the freshwater prawn, M. rogenbergil was found to be 99,741 in T,
98,125 in T, and 97911 in T, There were no significant differences beiween the
fecundities of M rogenbeny in different feeding tmils at the 5% level of stgnificance.
Patzra (1976) found mean fecundity of M. rogenbengis from namral brood o be 1,30,000.
Ling and Mercan [1961) found average fecundity of M. rogesbergid to be 200000, Costz
and Wanninavake (19B6) reported that the fecundity of M sogesbersy moged from
19,000 o 1, 37000, Sursshkumar and Kurup (1998) found thay the mean Fecundity of AL
rogeabergllwes 35,687 ranging from 30,666 1o 2,27, 161, The fecundity found during the
present study wes wirthin the above range of hatchery broods, The deviation in fecundity
may be artribuced o the differences in size of gravid females. As the average size of the

15
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prawn ik generally higher in case of wild steck, the fecundity also incresses exponentially
due 10 the size of the prawn. The differences in fecundity may also be due 1w the
differences in the habitar of the stock or may be due to their genelic variations.
Actording w Bromage er 2f (1992) fecundity varies with season, climsric condirions,
environment snd nutritionsl seatus.

Similar googdo-somatic index and fecundity of AL rogenPerss larvae st thoee
different feeding tratks indicates that ponado-somaric index 2ad fecundity of larvie were
not significantly affecred by three types of brood feed. Cost of fieed is a major factor in
the Hnzncial management of brood rearing. During the present ezperiment, 3 lacal fesd
consisting of 21% fish meal, 43% mustard ol coke, M8.0% rice-bran, 5.0 whear flower
iund 1.0% vitamin-mineral premix, was prepared the cost of which was Th. 14ke Tt wus
apparent that this feed was substanmially cheaper than the Saudi-Bangla prawn feed, the
cost of which was Tk, 23/kg. Though the difference of price of the feeds was remarkable
but there were no significant differences berween the gonado-somatic index and
fecundity from these two types of feeding trails. Considering all the abave Bcrs, the local
feed was recommended for the brood rearing of M. mgembengifin ponds.
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Abstract

A study was conducied o evaluate the effect of phosphoros supplementatbon in the
formubated fish dict on carcass quality of Nile tilapia in net-cages suspended in fereilized
earthen ponde. In the expedment 3% di-cabdum phosphate (CF), 3% triple supper
phosphate (TSP} and 7% 16:20 inorganic fervilizer were added a5 phosphorons sousoes o
thres diets containing fish mezl @ muin protein ingredient. Feeding tilapia in net-cages
with these dies significantly (p=0.05) fmproved the Grcms qoality and bone
phosphoroos content of Mile tlapia over fish fed with sume dict withour phosplerous
supplementation and fish given no fesd. The final body composition and bome
phosphorous comfent of Nile dlapia fed wath DCP, TSP and 16:30 grade fertifizer
supplemented diers were comparahble,

ey words : Phosphorus, [H-calelom plospleate, Triple super phosphaie, Carcass quality,
Bone phosphorus

Introduction

Phosphorus is one of the most cssentizl mineeals for fish growth and  bone
mineralization which function primarily as scructural component of hard visswes e,
bone, exoskeleton, scale and teeth, Effects of dictary phosphorous deficiency in fish have
been found mainly w be bos of appetce, redoced growth and head and skeletal
deformities and under exireme circumstances affect bone formarion and lead 1o death of
fish (Lall 1979, In semi-intensive culoure sysiem the nzmresl food alone wseally may
satisfy all phosphorous requirements of fish o suppont slow growth rate and o avoid
gross phosphorous deficiency sympioms. However, in intensive and semi-intensive
aguaculiure system farmers uses supplementary dicts o obtain berter fsh growth, which
may be deficient in phosphorus or conezin in an unavailable form o fish. Then addition
of phesphorus in supplementary dicts may be more appropriate w obin improve
carcass guality and better fish growth,

The aim of the present study was 1o evaluate the effect of supplementation of di-
calcium phosphate (DCF), inorganic fertilizer triple super phosphate (T5P), and
inorganic fertilizer 16:20 (16:20 grade fectilizer contsing 16 percent N and 20 percent
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F,0.) 2= phosphons sources in the formulated fish feed on carcass guality of Nile tilapia
{ Oreochromis niloficns).

Marerials and methods

The study was conducted for a period 60 davs in 13 net-cages esch measuring 2.0 m
w2.0mx]l Om suspended in theee ferrilized earthen ponds each measuring 200 m’ at the
campus of Asian Institure of Technology, Bangkok, Thailand. Five treamments including
one non-feed treatment with three replicates cach were tested in @ randomized complete
block design (RUBD). Four iso-nitrogenous snd iso-caloric experimental diets were
formulated and prepared. Di-calcium phosphate (DCF, Triple supper phosphate (TSF)
and grade 16:20 fertilizer were supplemented ar rates 3, 3 and ™% respecrively in three
diers as phosphorus sources. In treatment 3, 4 and 5 fish were fed with 3% DCFP 3% TSP
and 7% grade 16:20 fertilizer supplemented diets respectively. In treatment 2 fish were
fed with phosphorous non-supplemented diet and in treatment 1 fsh were given no feed.
All sex reversed male Nile tlapia were used in the experiment and siocked with 23 fish
per net-cage. The inirzl and the final individual length and weight of fishes wers
measured and recorded, For the analysis of initial carcass proximate composition and
bone phosphorus thirty fishes were sacrificed and for the analysis of fisal carcass
proximate composition and bone phosphorus Ofieen fishes per replicate were also
sacrificed at the end of the experiment. Earthen ponds were fertilized one weck before
stocking of fish and after thar regulardy weekly basis with inorganic ferdlizer at the rate
of 4-kg Urea-N/h/day and 2 kg TSP-F/h/day. Composition, nutrient and energy content
of diets used in the experiment are given in Table 1.

Table 1. Compasition, nitrient and energy content of expersmental diet (g/'100g dry weiglic basis)

Ingredients DIETS
1 2 3 4
Soybean meal Al &0 B il
Fish meal 5 5 - -]
Crussava stnrch 29 2 6 i
Corm atl 4 4 4 4
Vitamin premix P 2 2 2
P! ] i ] 1
T i i 3 ]
1620 ] ] i 7
_Taxal 16 1 L0 106
Prozimare composiion
% Diry mater 9l A2.A2 iz 363
% Protein L5 3l.E3 1244 31566
% Lipad 5.02 497 511 507
“h Crade fiber 4.9% 1.E% 153 buhd
% Axh 5.7R 65 03 B.5R
% NFE 129 4665 4589 4797
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‘Corcoss quaolsty of Mde 1ilagin
% Plosphorus 057 1.14 1.18 115
Gaross energy (ki'g) 15.68 1765 1774 1791
P.E ratio (mgkj) 1687 18411 12,18 17467

'ICF = DH-calchum phesphare ¥ TSP = Triple super phosphaees '18:020= A Li: 30 grade teeellizer contmims |6
perient M oand 20 percent FOn,

In the experiment fish were fed at the rate 3% of body weight {dry feed/wer fizsh
weight) twice in a day (50% in the morning between 9,00 - 1000 pm. and rest of the 500
in the evening berween 3.00- 6,00 pom.) The feed was given in feeding reavs suspended
iy water column, The ration wes adjusted biweekly intervals according to batch weight
after every sampling.

Waer samples were aken ar weekly and biweekly intervals and analyeed for
aseossing temperature, dissolved oxppen, pH, ammonia, nitrogen, towal alkalininy, toral
phosphate, nitrite, total suspended solid (TS5} chlomophvil-s phacophytin-g and
plankton hiomes,

Progimare comiposition of ingredients, dies end fish carcoss were  analyzed
according o the analyrical methods of AQAC (1984} and phosphoroos were analyzed by
molvbdate—vandate and spectrophotometric (420nm) method.

To test significance of treatments at 0,05 confidence level (p<0.05) on the mesn
final carcass composition and bone phosphorous, the muli-facter analysis of variance
CANOWA] and paired r-test was used. The Mstaie stavisrical software package was used
fur this purpose.

Fesults

Froximare composition of G5k body carcess

The initial and fingd proximate composition of fish carcass 0 different trestmens
reflected the significance alieration in proximate composition. The initial and final
mean proximate compositions of fish carcass are given in Table 2.

Table 2, The indual and final mean proximaie compesition of Osh carcass (£ 5. E n=3)

Composition | lnizial Fizal compasision |n creamment

L 2 3 4 ]
t Minisre TEETELLA | 7RI0h2R | 7SAA046 | TETTALA3 | 7SSl El 76, L0 83
B probein SO IEHD 55 A 15HLET B, 25 H)L 33 AT IH149 b PSR SY R e
% Lipid P86a04) | 600 | LEIBRSL | D5AER02E | 15.225HRA0 (0 e
% Ash 1750062 | JUSSHOG0 | 15458037 | I666H05E | 1eE1S0ET 1920036

=2 Figures |n the same row haviag the same superseripn ere gaot segnbiflcsndly ddfterent {;:-ﬁ-l}.l.f:_l
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Final carcass crude protein content of fish in different treatments ranged from 62.61
o 66.30% with means of 6261%+0.22, 65.23%20.33, 67.12%+0.49, 66.18%+0.59 and
6. 30%20.56 in T,, T,, T, T, and T, respectively. Carcass protein difference among the
redtments were significant (p-=0.05). The highest carcass protein content was in
reatment 3 (DCF) and the lowest was in trestment 1{Non-feed). Final carcass protein
content of fish fed with DCP, TSP and 16:20 supplemented diets were comparable,
Carcass crude lipid content ranged from 9.60 to 16.12% and the lowest crude lipid
comient was in fish given no feed. Carcase lipid contenr differed significantly (p<0.05)
imong the treatments. Ash content in fsh carcass ranged from 1545 o 2155 & in
different treatment the highest ssh content was in non fed fish. Comparison berween
initial and final carcass protein and lipid level in different treatment is shown in Fig. 1

B lrmnad Carcaps
B Funal Cpreaas

= Fh
=
&

Tocuimment

O Imitisl ¢ arcass
B Finul 4 'arcmnss

L RS

I = T3 Ta TA

T i nreei

Fig, 1. Comparison berween initial and final carcass protein and ligid level in diffsrent rreamments

FPhospharows level in fish carcass and vertebrae boge

The mean value of phosphorous content in inital and final fish carcass and bone sre
summarized in Table 3,

1
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Table 3, The inial and final mean phosphoroes content of fish carcass and bone (£ 5.E)

[nivial Firal compasiziva in e@ment
i 2 3 4 ]

Carcass

% Axh 17334016 IN55E006 | 15454007 18 En044 16 EIHLET 126 HN 46
wlhosphormes | Ls003 L34 G | ZoesbsODG | LeSHe | 2RSS | ZA108
Eane

"fl fzh HOTH0 43 SE 7L G b fdil 1% S0 S 0 S LTI+ B 50, 284051
WPhosphorous | 5 70005 SAFHLOE | TAHEIR | TETHLIY TIEHLG | 7T

** Flgures in (e sime mw having the same superscripe are not slgndtcanily difennl (P<kD5)

Carcass phosphorous content of fishes ranged from 2.54 % w 2.95% in different
reatments. The highest phosphorous content was in carcass of fish fed with DCP
supplemented dier and the lowest was in fish given no feed. Phosphorous content in
veriebra bone of fishes ranged from 6.19% o 7,87 % and meal values of verichra bone
differed significandy (p=0.03) among the treatments. The highest phosphorous content
was in carcass of fish fed DCP supplemented diet and lowest was in fish given no feed.
Czrcass phosphorous and vertebrae boae phosphorous content of fishes fed DCP, TSP
and [6:20 fertalizer supplemenced diet were comparable. Comparison between initial and
final carcass and bone phosphorous are shown in Fig 2.

e LLaT]

nininl Carcmes
Bl L drm s

Travraig

B3 rvinem| bcna

& - -
PR RTRIE EETR

=

B Fnnl bons

Fig. 2. Comparison between initial and final carcass and bone phosphorous
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Warer gualicy parameters

The water quality parameterss analyzed @t the st of the experdimeant and doudng the
whaole experimental period are summarized in Table 4. Warer quality parameters in
different ponds was almost uniform aod within suitsble range for fish coloure

Tabie 4. Menn value of wazer quality pammetsrs during whole experimental period

Posul [0 |r' rH Temp NH,-N PSR T8S Chio-a
|mE-'|I -::nE,'I:- |ru.5.|l I_nlE.'|l [Tl
268203 | 7400 9221 435 b2t kK2 Iz IR | 43912 1643 | 64385 0,75
2 I5%=02 | T3ix0l Pt N 1 L ikl (02 Mo L1 | 51531 15X | SN0 2T
i 1M e | 7308 i R L T RIN 230+ 1521 | 3464 1583 B HE L, 5]
Dscussion

In the present study Nile tilapia fed diets, supplemented with 3% di-calcium
phosphate {DCP3, 3% triple super phosphate (T5F), 7% inonganic fertilizer 16:20 as
Phosphorus sources. The supplementation of phosphorus in diets reflected the
significant alreration in proximare compositdon of floal fish carcass of ulapia. The
highest body prowein level was in fish fed with DCP supplemented dier and rhe lowest
body protein level was in phosphomes pon-supplemented dier. Body prorein and lipid
coneent of fish in DCP, TAP and 16:20 supplemented diess were resembling. The highest
lipid content was in phosphoms non-supplemented diet, Murakami (1%, cired in Lall
19791, Hung (198%) and Wee and Shu (1989) found that supplementstion of phosphoms
in the diet causes decrease in the Lipid comtent of the muscle und viscera and increase in
muescle profein of fshes. Phosphorus sapplementation in diets influenced the carcass
and bome ash content and phosphorus level of fishes. The lowest ssh contene amd
phosphoras level in body carcass and wemebrae bone was found in fishes fed with
phosphorus non-supplemented diet, Higher and coinciding ash content and phosphons
level were found in carcass and bone of fish fed with DCP, TSP and 16: 20 supplementad
diets respecrively. It indicates thar there was a positive velamionship between dierary
phosphorus level and ash content in carcass and bone as well as phosphoras level in
carcuss and bone, Similar results also found by Robinson ec al, (1987) snd Haylor e af
(1988}, Phosphomus supplementation alse affected the phosphorus deposition in fish
body carcass. The lowest phosphoras deposition was in fish fed with phesphomes non-
supplemented diet. Higher and alike body phosphorus depesition observed in fish fed
with DCP, TSP and 16:20 supplemented diets. It also iodicates that phosphorus
avatlability from DCP, TSP and 16 20 1o tilapia were almosr same.

Conclasions

In view of the above stady it may be concluded that, phosphorus sapplementation in
the formulated fish feed play significant role on fish carcass quality and bone
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phesphorows content. Body composition and bone phesphorous coment of Nike ulapia
Ied with di-calcium phosphare (MG, triple super phosphare (T3P and a 16:20 grade
fertilizer supplemented dicts were comparable,
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Food habits of Oxygaster bacails (Ham.) from Kaptai Lake,
Bangladesh

A Mamun and M. A. Azadi*
Leparrment of Zoology, University of Charsgong, Chirmgang 4331, Banglaesh
*Carimsponding authar

Absrrace

Gut comients of V0 Opgester focadly from Kaprei Lake were studied. Index of
prepeiiderance (IF) indicated thar ¢ dacwl consumes) highess smouant of Inseces
(35090 and thus ccoupied the first positon among the food items. Zooplankon
(Rodfern and crustscen 31.79%) and the other food frems found In the guts were algae
(Chlorophycear, Bacillariophyesae, Euglenophveese and Cyanophycess 24.51%), From
the analyveis of gur contents, this fish might be congidered 49 omnivare as i consamed
both animal and plant foods with higher preference for animal foeod. The feeding
iniensity of this fish is fitly high. Tousl lengrh (TL) versus gut length (GL) relatinnship
and their o were foand o be GL = 057663 TL'™ (p = {.9063) 2ad TL: GL = 1:
0. 7086 respectively,

Key words ; Food halin, Qxvasior becails, Kapi Lake

Inreoducron

There are sbout 58 fish species in Kaptai Lake (Hafizuddin er al. 19891 Oxpgaster bacails
is one of them. It is a common fresh water indigenous small fish of Bangladesh, Tt is
locally known us chelp. This fish is very much popular and less cosily, lis found available
in the rivers, canals, beels, ponds, lake etc, of Bangladesh (Rahman 1989, Islam and
Hossain 1984). Small indigenous fish is not only as 2 source of animal protein bur also as
& source of vitamin, iron, calciom, phosphorus ete. (INF3 1977). It also containg 14.60g
protein, 4.33g fat, |.5g carbohydrate, 5%0mg calcium and 2.0g vitamin per 100 g of fish
{Tripathi er &l 1997). 8o, this fsh should be considered as a good source of minerals and
protein.

Proper knowledge abour the fiod and feeding habis of fish are very important facior
for increasing fish production. The food habits of fishes vary with time of the day, size of
the fish, season of the year. locality and availability of various foodstuffe. Many workers
made sidies on the food and feeding habits of different Hshes, but so Far literatore
reviewed no published report was found on food and feeding habiss of Ovigssrer bacails
from Kapuai Lake, Bangladesh. S0 the present work was undertaken 1o determine the
food and feeding habits of . Ascarls from Kapiai Lake which might be helpful to the
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fish management policy for the increase of prodocton of fish in the Koapon Lake and
oiher water hodies,

Miuterials and methods

One hundred twenty specimens of (2. Aacaifa were collected for examination from
Bangladesh Fisheries Development Corporadon (BFDC) fish landing cenger an
Bangamiti, Chirzgong HIll Trcs from July'?? o June'0D, The fish samples were
preserved in 3% buiTered formalin bmmedinely atter collection and carried w0 the
laberatory, Upon coblection the kength and weight of the Gshes were recorded o nesrest
mitllimeter and 0.01g respectively. The fishes were dissecoed by & sharp scissoes, then the
citire alimentary canal of the fishes were taken out immediately. After dissection of fish
toral gut length were recorded 1o nearest millimeter, The lood items were identified up
to generic level following Waed and Whipple (1952), Davis (1955) and Needham and
Meedham (1962,

For the analysis of gut contents two metheds samely oconrrence gnd poinm methods
were used.

Oecurrence method ; The number of stomech containing voe or mure food ftems was

recorded (Hyslop 1980). The number was then expressed as o percentage of o)l ssomach
(Hunt and Carbine 1951 and Frose 12540,

Polnts method ; In this method, each of the food item was alloved of poings on the basls
of quantity and all the points gained by different food items were summed up snd scaled
down (o percentage to express them in perventige composition of the gut contenis of all
the fish examined [(Hynes 19507
The relative importance of various food items was caloulated wing index of
preponderance (IP) with the following formula:
' e of total occurrence =% of total points
Et% of wotal securrence x Y of total pomnts)
0, =V,
E ;ﬂlvl
Belationship berween wual length and gut leogeh of the Gsh was culoulaned by légs
auare mechosl,

# 10

=10 (Naargjan and Thingram 1961 )

Hesults

The gut contents were anslyzed and carcgorized into different food groups and so far
identified up to genenic levels. Following are the food srganisms that were recorded
under cach group.

Insecta :Red and black ant and smoll water bugs.
Crustaces Cyvclops, Daphaia, Noaplivs
Bustifesa : Keratells, Brachionus, Trichocercs
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Chlorophyceas Chforella, Cosmanum, Gogaieevgon, Ankistrodesimgs,
Fedigsrum, Stagrastrum, Spirogyia

Bacilfariophyocas cAcimelle, Crolonslla, Navicwlfa, Fregilarns

Euglenophyceas Englend, Phaces, Trachelomonas

Cryanophyiceae :Microcyses, Anabaens, Oscillarorrs, Apbhanocapss,

Cromphospherta, Merismopodia

Semidigesied food Phyroplankion, Zooplankion and Plant parts,

Debrnis and mud iThese are the compenenss of plant matier; sand and clay

puriicles.

Moreowver, abundance of each of the foed group present in the et was analyzed by
birh the ecourrence and poineg mechod.

Insects : This group of food ftem wes most sbundant and occurred regularly in the gor of
). bacwifa, Monthly observation indicated that the highest quantity of this food iiem was
pre=nl o June (32.87%) and the lowest in Apnl (5. 764 Thiz food trem appesred o be
225R% of the todal percentage of occusrence (Table 1), According e Poinm method the
samme food item was alao found o be the highest in Jume (32.25%) but the lowest in Apnl
(17 53%). This group formed 22.85% of the wtal percencage of points (Table 21

Crustaces : The crustacean food item was appeured [3.65% of the wial percenmge of
verurrence, The highest quantity (1 8.43%) was foond in Ocober aod the lowest (8 97%)
i Jume (Table 1) On the other hand sccording to poinm mechod this kind of fesd pem
was aico found o be the kighest in October (17 42%) bai the content was lowest (8.35%)
i Julyv. This group was formed 13.49% of the toial percentage of points {Table 23,

Rotifers ¢ This foeod item was found o appesr D6.60% of the mual percentage of
wccurrence, [ he amount of this item was found 1o be the highest in June (23.91%) and
ik boweest bn July (5.98%) (Tabiel . Points method also indicated that this food iem wis
ihe Righest in June (25.79%) bt che lowest in July (6.67%) and comprises 16.41% of the
izl percentage of points (Table 20,

Chiorophyceas - This groop of food item was appeared [3.54% of the ozl perceniege of
pecurrence and 165 quantiey was found w ke the highest in July (22.36%) and the lowest
in December (8.27%) (Table 17, On the basis of pein method the sme food fwm was
uppearcd 14.34% of the total percentage of points and its availability in the gur of the fish
was found to be the highest in July (25795 and the lowest in Seprember (8.27%) (Table
2}

Bacillariopbyceae ; This group of od item was appeored 7.06% of the ol percentage
of occurrence, The highest quantity of this food wes found in July (10.25%) and the
lowest in February (5.33%) (Table 1), While the Bacillariophyosie comprises 6.88% of
the toind perceniage of poinis with  maximum of 9.08% in July and 8 minimum of 5.11%
found in October (Table 2). In the moenth of November no representatve of distoms wiss
found in the gut of chis fish,
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Euglenophyceae : This food formed 7.09% of the wonal percentuge of scourrence, The
amnount of this food iem was found to be the highest in April (9.1 2%) and the lowese
(4.33%) in August (Table 11, According w Points method this food item was found o be
the highest in April (8.3%%) and the lowest in August (3.62%). This geoup was formed
6.88% of the toal percentage of poines (Table 2). This food item gronp was found in all
scason except February, June and Oowber

Cyanophyceae : This food group formed 8.16% of the sl percentage of occurrence. In
this method the highest quantity of food ftem was found in May (12.729%) and the lowest
(£75%} in March, (Table 1). Poinis method exhibited the highest content of this fooed
itern that prevailed in the gut of the fish in May (1 1.27%) and the lowest in June (5.09%).
It was formed 7.39% of the total perceniage of poines (Table 20, This blue green algae was
found all season except in Seprember.

Semi-digested food : This fvem was comprised different pers of the phyto and
zooplankian. It wis appeared 5.3% of the ol percentage of occurrence. The highest
quantity of semi-digested food was found in December (B.79%) and the lowest in May
(3.21%) (Tablel). Poine method also indicated that the highest amoune of this kind of
food was present in December (B17%) and the lowest in May (2.87%). This group
vocupied 5374 of the oty percentage of points [Table2

Debris with mod : The highest amount of this item was found in Decemnber (15.51%)
and the lowest in May [2.20%). It was comprised of plant matter, sands and clay
particles. It wag appeared §.95% of the total percentsge of occurrence (Table 1), But
points method estimared this item 9.28% of the total percentage of points. The highest
amount was found in September (11.68%) and the lowest in May (4.94%) (Table 25

dndex of prepogdersnce (TP}

Preference for food item by the fish was evaluated by calculating iz preponderance
index. The index of preponderance for Insecta was 35.89%, Roifers 18.979%,
Chlerophycess 13.51% and Crustacea |282% thus ocoupied the first, second, third and
fourth position in the gut contents of O hacaids. (Table 3).

Relatfonshiip beoween toral feagrh (TL ) and gur fength (L)

Relarionship beoween total length (TL) and gut length (GL) of the fish was ssdstically
snalyzed by least square and was found wo be significanily correlated (r=0,9963, t=32.87)
at 0.0 level. Rato berween average wotal length and gut length was 1: 0.7086.

The relanonship berween toral length and gut length can be expressed by the
following equation;
GL = 57663 TL'"™" or Log GL = 0.2391 + 1.04801 Log TL (Tabde-4 ).
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Feand habiis of Oymmsrer bacel from Bapeai Lake

Discussion

Index of preponderance (IF) indicated thar € fecadle consumed the highess amoumns
of insects (35.8%%) thus occupied the first position among the food items while Roifers
(18.97%), Chlorophycese {13.51%), Crustaceans [12.82%) respectively occupied the
second, third and fourth posiion. The fish fed mainly on aquatic insects (mostly
coleoprerans and dipteran larvae and small water bugs) and Zooplankson (Rotifers and
Crustaced). The other items found in the guis were algae (Chlorophyiens,
Euglenophyceie, Cyanophoeae and Bacillariophyceae) and some debris with mud.

Alikunhi and Chaudhuri (1954.) have stated thar € phafo generally subsists on g
predomingrely Zoo-plankuon diet but also feeds on non-plankronic bomom living forms
like Spirogyre, aquatic insects e1c, in the zbsence or pawcity of Taooplinkion,
Parameswaran er 2 (1969 have stated that % Pecarly subsiats predominantly on
Zopplankion in all stages of s life. Dewan (1973) reported that the food of Chela plifs
of & lake of Bangladesh Agriculmral University consisted of green algse, higher aquatic
plants, Botifera, Crustaces and orgenic debris. Matarajan er a/, (197%) found chat the food
of Chela fswbuca (Ham,) appeared to be insect feeder snd the fnsect were mainly
coleopterans and dipreran farvae. These results parally ssree with the present
observation,

Considering  Nikolosky's (1963) assumrion and sccording to our index of
prependerance insects (35.89%) and Zooplankcon {31.79%) (Roufers and Crustacea)
should be teeated a5 the busic food. Phyioplan
kron (24.51%) which composed of Chlorophyeeae, Euglenophycese, Cyanophoeae and
Bacillariophycene should be considered a5 secondary food. Debris with mud and Semi
digested food (7.76%) should be considered as an incidenal food.

The relationship berween wotal length (TL) and comal gur length  was
GL = 057663 TLY™, {r = 0.9%3, t = 3LETY) which was highly significant ar (.01
level. The ratio of TL: GL was 1: (L7086, As per toral length versus gur lengrh, o, bacadl
should be grouped under the camivorous type of fish (Das and Moitra 1956, 1963}, They
stated thar the gut length of carnivorous fish is shorter or of equal w the body length.
This result fully agreed with the present findings. Because in the present smady although
the gut length was shorter then the body lengrh. About 68% of the gut contents of the
fish occupied by animal fosds which indicated the carnivorous mature of the fish.

From the present study i should be claimed thar O facails vaainly depend on insects
(Ked and black ant snd small warer buge), Zooplankion (Rotifers and Crusaceans) and
Phytoplankton [Chlorophycese, Bacilladophycene, Euglenophyceae and Cvanophyeeae)
which rightly indicated thar the fish is a planktivere omnivorous with preference for
animzl namre plankion like insecis and Zooplankon.
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Abstract

A L 2-day bong experiment was conducesd to find ot the effecs of wres plus triple super
phosphate (U1}, cow manire [(CM) and poaliry manore (PM) having [so-nloogen
content on pond productivity and fish vield, Three fertlizer trestments, with three
replicates each, were fandomly assigned inte nine earthen ponds of 100 m' each. The
slacking fish were  mohu (Labee rabie, catla (Ceole cadlay and mrigal (o
rigals) i cack trenment pond at chie rate of 1B000vha with the mato of  1:1;1. All ponds
were fertilized fornightly ar the rawe of 125 kg'ha ores plus L0 kg TSP, 7000 kg'ka
con maniure snd 1300 kgtha pouliry manure for the rreatment of UT, CM and PM,
respectively, having an iso-nitrogen concent of 56 kg in esch, Though the physica-
chemical water quality paramesers were mose of bess similar in gl treniment ponds, the
chiorophyll-# content and abundance of ol plankwon were significandy higher (P =
005} in the ponds recciving the reatment PM.  Final growth s well a3 per unke
production of fish was significantdy higher {p<0.05) with the treatment of PM (2067
kghad monchs) followed by UT (1639 kgthad months) and CW (1246 kg'had months),
The over all resules showed than the poulicy manure proved to be superior w urea plus
TEP and cow manwree, even when nitregen content is similar, in cirp polvenlmre system
under prevailing conditions,

Eey words : Iso-nitrogenoos fertllizer, Water quality, Fish produoction

Inrrodwction
Fertilizarion is the cheapest and simplest mesns of increasing aguatic productivity, The
matural productivity of a pond n be gready enhanced by the use of fertilizer, which
may make up or provide the essentinlly needed nutrients for the production of aquatic
biota serving as, either directly or indirectly, the food of fishes. Several workers have
obgerved direct correlation between plankion and fish yield (Olah 1986). While
tertilization is considered for increasing the pond productivity, nitrogen and phosphorus
are the major key factors playing the most dominant role 1o this regards {Hepher 1962
and Saha er 2l 1968),

In terms of nitrogen, urea is considered more economical than other nitcogenous
tertilizers, becsuse it is a bicomponent physiologically neutral fertilizer, containing
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approsimately 46% of pure nitrogen, as squanic plant assimilawe both ammenis and
carbon dioxide being released out by urcase hydrolysis (Wolny 1%67). Pond fertilization
practices using animal wastes are also widely wsed in many countries o susain pond
productivity at low cost {Perker and (Hah 19900, Cow and poulory manuree are the best
among the commonly wsed organic muanures in Bangladesh. However, cow manure
containg bess amount of nitrogen over that of poultry manure, The differences in
nitrogen content in cow and poultry manure could be an imporiant factor in case of
manure standardizacon for maintaining optimum level of pond productivity.

Although a number of studies have been conducted on effects of fertilization on
plankion production and growth of fish (Wahab et af 1994, Ahmed er 2l 1997, Wahid
e @l 1997, studies oo the effect of cow and poultry manure having o similar quantioy of
nitrogen are still very limited or scanty. Thos, the present siady was anderaken o
determine the effect of three iso-mitrogencas fermlizers viz, ured pfis riple super
phoaphate, cow manure and pouliey manuee on water quality, pond productivity and fish
pEoduction.

Material and methods

The experiment was conducted for a period of 4 months from July w© October™® a1
the Field Laboratory of the Faculty of Fisheries, Bangladesh Agricultural Universinyg
Mymensingh. Nine earthen ponds with an ares of 100 m each and average muximumn
depth of 1.5 m were weed for this study. Ponds were min fed and well exposed w
sunlight,

Expermental design

The cxperimental ponds were randomly divided inio three resment groups. for
three levels of iso-nitrogenous fertilizers, e, urea plus triple super phosphate (UT), cow
manure (CM) and poultry-manure (PM) with theee replications for cach, The rate of
urea and riple super phosphate for the wearment UT was fixed o the standard inorganic
ferpilization rate of 125 kg and 100 kghe per application, respectively, in Bangladesh
aquaculwre conditions, As the UT, f.e., 123 kg urea plus 1040 kg eriple super phosphaie
contains 56 kg N, the loading rates of CM and PM were calculsted equivalent o 56 kg N
as 7000 kg and 3500 kgha, respectvely. The iso-nitrogenous fertiliztion rales were
calculared on the basis of nitrogen content in respective fertilizers and mznures. The
rotal nitrogen content in poultry manure, cow manure and urea, used during the course
of experiment, was analyzed {on oven dry basis) as 16%, 0.8% and 45%, respectively
pecording o the methods given by APHA (1992,

Pond preparation, stocking and fertilization
Refore suarting the experiment, ponds weee drained out, renovated and made free of
any unwanted agquaric organisms, Lime (Ca0) was applied at the rate of 230 kg'ha and

lefi over for 5 days to sundey. After 5 days of liming, the ponds were filled op with
underground water and fertilized with respective fertilizer at selective dosages.

El
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Seven dave after fertilization, each pond was stocked wich  rohu (Labeo robiss),
catla { Cets cadls) and mrigal [ Cimbinus mrigals) at the rate of 10000 Angerlingsha with
the ravie of 1:1:1. The stocking size of fish 15 given in Table 3, During the entire period
of the experiment, fertilizers were applied twice in 2 month, while both CM and PM
were applied into the ponds as slurry on wer basis and UT was diluved with water and
sprayed over the pond wanee.

Monrfrorng of waner qualing

Physicochemical parameters, viz, [Emperature, transparency, dissolved oxygen
(D), pH, ammonia-nirogen (NH-XN1, nitriie-nitrogen (NOL-N), nicrate-nimrogen (NC--
W) phoesphate-phosphorus (PO-P) and  chlorophyll-2 of each pond water wers
manitared a1 ten days interval berween 9000 10.00 hoors. Temperature was measured by
digiral thermometer (precision = £0,1°C) and DO by a digital PO micier (Y5 model
581 Transparency was medsured by a Secchi dise and pH by a digil pH meter (Jenway
mrodel 30200, Analyses of NH,-N, NO N, NO-N was dene by using a HACH kit (mosel
DREL  2000). Phosphate-phosphorus  concentrations  were  determined by a
spectrophotometer (Milion Roy Spectronic, mode 1001 plus) according 1o methods of
Suirling (1985, Chilorophyll-n was determined specirophotometrically at 664 nm and 730
nm of absorbance after acetone extraction [Boyd, 19793,

Plankron enuimersiom

Quantitative and qualitative samples of phytoplankion and zeoplankion were wken
fortnightly throughout the experimental period. To enwmerate plankion populacon, U0
sumples (5 liters of water in each sample] of water were collected from different areas and
depths from each pond and were fileered through a fine mesh (25u) plankion ner. Then
the filtered samples were taken in 3 messunng cylinder carefully and made up w 3
smndard volume of 10K ml with desalled warer. Samples were then preserved in small
sealed plastic bottkes containing 5% buffered formalin. Plankton were enumerated using
2 Sedgewick-Rafter counting cell (5-R cell]. A lml sample was transferred to the
counting chamber of the 5-R cell {providing LMK fizlds) and left to stand for 15
minutes 1o allow the plankton to sertle, Using a binoculur microscope {Swift M-4000), all
cells/colony-forming units scourring in randomly selected 10 fields of the 53-RK cell were
counted. Flankion density was estimated vsing the following formuoala:

M= (PxCx [yL
Where, W is the number of plankon cells or units per litre of original waier
F iz the number of plankion counted in 10 fields
C iz the volume of final comcentrate of the sample {(mil)
L s the volume Cliorest of the pond warer sample.
Idenrification of plankion 1o genus level was carried out using keys from Wand &
Whipple (1959, Prescote {1962), Belcher & Swale (1976), Palmer {1980 and Bellinger
(1992

3
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Fich sampiing and hervesting

Flah of sach species (n= 16 from each pond were caughe ot esch fortnight sampling
day using a cast net, To determine growth gain, roeal length (cm) und weight (g) of each
fish were measured using @ centimeter scale and an electronic balance ((haus model
CT1 200). Az the end of the experiment, the pond water was pumped out and all fish
were harvested, messured nd weighed. Weight gain per fish was calculated by
deducting rhe aversge initinl weight from the average final weight, Specific growth e
130R; % body welght'day) was estimaited using the formula;

Log, (final weight) - Log, {initial weight)

CalGre peniod [davs) x 100

Datw anaiysis

For statistical analyses of data, o one-way ANOVA was carried our using
STATGRAPHICS Version-7sratistical package for the PC.

Kesalts and discussion

The mean valoes of water quality parameters monitored during the period of
experiment are given in Table 1. The values of water remperutire, trunsparency, ph,
0, woral alkalindy, POP, NO-N, NO.-N, NH,-N and chlotophivll-# eanges from 28.0
io 337, B8 ro 26 cmy, 6,35 1o 8,90, 4.15 1o 6,10 mgl, 7441 to 96.55 mg/1, 0.23 o 2.45 mol,
0.035 to 0.063 mal, L9 w 2.54 mgl, (.35 o 0.63 mgl and 10274 o 29976 ugil
tespectively. Variations in water remperature, rransparency. DO, pH, NO-N, NO.-N
and NH,-N among trestment ponds were found similar, However, significant differences
(P = 003) in izl alkalinity, phosphage-phosphorus and chlerophyil-# values were
vierved among the weauments (Table 1), The water qualicy parameters measured in
different (reatments throughout the experimental period were found to be within the
ecocptable rmuges For fish cultare ( Lakshmanan er &f 1971, Dewan er 2l 1985, Dewan er
af 1991, Abmed 1993, Wahid eral 1997},

Table 1. Mean value (£ 500 of water qualivy paramerers in different rearmenss

W mer quality paametery Tremmets i

UT [ oM [ PM
Warer Tetiperature (%01 e = 033 HE3 = 27 W93 = 024
Transgarency (cm ) Irf4 = .13 I78% & |84 TRET o+ 1.4
A rssndved crygen (me) S0z Gt 455 = (s 30 =
™ &0 - KT BAS - BAS 635 - B
Uontal alsalindny {mg} i Tial & 19 9232 © 4234
PP (mg) LA% = OL.05 122 =0 0 = (e
MM imgd) el = 602 L1410 0035 = 04K
Bl kM dmpl s 150+ 0l Ligz e L =112
MH- imgl) 3,48 = bl 0AL = (08 B8 =011
LEleruph o fag 1t L1611 155 idd53 = |7, 16" 5316 = df 3 1°

*WValaes in the wine fow baving no o 1he same supersenipt are nez sigmifcanidy differene
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Though the nitrogenons nurrient content in treatment ponds were similar, it is
ineresting to note that the phosphorus content was significantly higher (P = (L05) in
the pond water receiving UT (169 £ 0,09 mg1} comparved wo 122 £ 0,12 my] and (173
* 0% mgl in pond receiving CM and PM, respectively (Table 11 The [lowest levels of
phosphorus in the pond receiving CM and PM might be due to that the primary
producers utilized the phosphorus in organic form more efficiently than that in
inorganic form for their luxorious growth. This is being suppomed by the significantly
highest {F <0.03) chlorophyil-a content of 233 = 51 pgd in the ponds received poulory
manure {FM) followed by tharof 122.52 £17.16 ugd (Table 1) in the ponds received cow
manure (CMY It has further been observed thar the chlorophyll-a content had an
inverse relationship with the phosphorus concentration, The absence of direct
relationship between phosphorus and chlomophyll-g concentration was alsp evident in
the fermilization studies of Metzzer and Bowd (19807,

Plankion populadon indicates the productive status of a witer body, because these
are the direct and basic source of food for most of the animals in aguatc habitat The
abundzoce of plankion with their different groups has been shown in Table 2.

Table 2 Mean abundance of plankton (x 10" cellsA) in pond water under different treamments

Mankron grougs Trealmiis
: [ LA | M
Hacilkaricphyceas jadr=2.11" 20,5053, |4 48,29+ 1951°
Chlorophyess IL3A=RAS 45305 07" TR EEST
Cranophyosse MM 11.71=4.26" ThAd= 1993
Fusgiennphiyreie 607 +2.21" L3148 3.054 250 = by
Taml phyroplankin i e B 106,79+ L8P 24495 44, 29"
Crasoaces diL93x | 4,53 71 =6l1" 53,21 =02 *
Rotifers 74,97 31413 Hl4=6 3
Tomal zooplankien LLL3x 3.5 BIL43+ T8 A28 N 29"
Toml plankson 19757 = A 191 0% 7.0 341 202 0078

Walmes with samuilar ar ng supersesipl in the same row are not signidfican ty different (p = 00576

Phywoplankron  population  was  mainly  composed of  Bacillariophyceae,
Chlorophyceae, Cyanophyceae and Eonglenophycese  Chlorophycese  showed  the
quantitative dominance over other groups and Euglenophyceae was the least abundant
phytoplankion growp in all treatments, Zeoplankton population consisted of only two
plankion groups sfz, Crostaceans and Rotifers, The mean abundance of ol
phytoplankton of 244.93x 10" cells] was significanty higher (p<0.03) with the treatment
PM followed by that of 105.79%10° cells’]l with CM and 76.71x10" cells1 with UT.
However, though the concentration of rxal zooplankion in all restment ponds was
similor (p=0.05}, the total plankton was significantly abundant with the mean
concentration of 341.29x10°1 in the ponds fermilized with poultry manure (Table 2.
Dhawan {1986), Dhawan and Toor (1989 reported & higher total phytoplankion and
zseoplankton concentration in pomds treated with poulry droppings alone and in
combination with cow dung, mainly due o the content of phosphates and nitrares. As

k)
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the fertilizers used in the present experiment had a similar content of nitrogen, the
highest concentration of chlorephyll-a (Tablel) and total plankion (Table 27 with
poulery manure suggests thut the phosphote along with the organic crbon in manure
has a significant regularory eole over the nitrate in primary production. Begides 400 of
total nitregen, the poultry manore releases S0% of it toral carbon snd 209 of votcal
phosphorus through lesching and decomnposition (Knud-Hansen eraf 19930

The growth performunce of fish in rermy of initial weight, final weight, weighr gain,
specific growrh rare (SGR), survival retes and torel production are shown in Tahle 3. The
growth of different fish in rheee trearments was significancdy different when increase in
biomass was tzken into considerstion. Growth and production daca were extrapolated in
onder to express net yields on a per hectare basis over the 12-day culture period. &
significantly higher (p<0.05) net fish wield of 2067 kgha was obrained with the
reeatiedit PM followed by 1630 kgha with UT and 1246 kgtha with CM. The survival
rates of different species in three trearments at harvest dme were fairly high and ranged
from 92% to 98%. There were regular increase in weight of fish in gl trestments:
however, the weight gain was much higher in the pouliry manure received ponds
followed by urea plus TSP and cow manure received ponds (Fig. 13
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This shows the supederity of poaliry manure over cow manure due 1o the ot that
poultry manure creste more favourable limits of physico-chemics] fectors and nutrients
which in turn incresse the plankion production (Sandhuy 1982, Dhawan 19860
Functionally, manure might also have acted as o direct food source, but Schroeder (1978)
reported that fish fed directly on manure showed poor growth and thar the major
contrbution of the manure is 1o incresse the population of microoeganisms, Laha and
Mitru (1987) evaluated the effect of pouliry manure snd cow dang slurty at the mie of
5,000 kp'ha and 8,000 kg'ha, respectively, on the growth of three Indisn mapor Cirps,
viz, rohu, cetla and meigal and observed the significant growth of fsh in ponds
fertitized with chicken manure than the cow dung slurry. While Mima er af (1957}
evalugted the effect of poultry manure alone and in combination with pig or cow dung
on the growth of production of catla, robu 2nd mrigal in four ponds, they found that the
poultry manure alone or in combination with pig manore showed potentially in boosting
up the productivity at compararively cheaper rate,

Enhancement of fish yields by applying manure and fertilizers in composite fsh
culture ponds (s sn established phenomenon in many countries. However, siudics on
howw water qualities and fish yield is related to the various iso-nitrogeneus femilizers amd
manures are very limited and there is none in Bangladesh. The present study on effects
of different iso-nitrgenous fertilization on water guality and growth of fishes in
composite carp culture is & part of sedes of experiments on the development of
fertilization techniques for the composite carp culmare in Bungladesh. Based on the
results discussed above it could be concluded that even the aitrogen content in inorganic
fertilizer and organic manure is similar, poultry manure seems to be superior than the
commenly wsed urea plus TSP and cow menure for betrer yield under the prevoiling
carp polyculoure sysoem,
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A mixed culture trail of mud crab (Scyfls serrara Forskal) with
tilapia ( Oreocromis niloticus L.)

S. Rahman, M.E. Hoq' and 5.U. Ahmed*

Frackishwater Stasion, Bangladiesh Froherio Bescarch Inaninee, Khuaing 5280 Hangladesh
"Freshwaier station, BFRL Myrzeosingh
*Cormespondding sifior

Absirsct

A wen-month siody on mixed culiwre of mud orsb Sonlls sermaie with  tilapio
{ reochmomis milonices) was performed in bmckishwater ensthen penads using live tilapka
Iry & the puly feed far crab, The monthly growih rae vared from 2,07-19.11§ among
foar tretments. Treatment T, cw: OubBcm (=072 and bw; 1211 gm (28297} showed
highest performence which was followed by Te ew: Q83em {20607 and oz 1342 pm
PEI0SE) T, cw: 0.65cm (40647 and bw 1220 g (2089) and T, ow: b3em (& 0.15) sad
bz 907 wm (28,020, Highest survlvability of crabs was also recorded in T, (21.5%) which
was followed by T, (1565%), T, (1495%) and T, (14.15%% In wrms of surivabliioy,
significant dilferancss (p=<0.05) were abserved amoeng the treamsens whereas these wers
recorded &5 insignificant difference [p<0.05) in final weight, weight gain and production
ol crabs and tlapia. Mixed culiure of msd crab with dlapia could make more pewarding
than crab monecalere boi the sudy supgests that only tkepia fry can not faifill the beed
requirement of oabs in respecis of suceivability, fnel body weight and welgho gain
Besides, exbsted salinity level of 4-12 ppr during experimental period might be the
anather key factor for low sucvivebility and weight gain.

Koy words : Muad crab, Thepia, Mized culvore, Sslinicy

I -
Mud crab [ Sl serrta) cun soon be atsined the level of aguaculore of the important
cuiltivuble aquatic organisms [Fortes 1999, Culrure of the species has been wried io India
{Marichamy eral 1986, Srinivasagam 2r al 198E), the Philippines (Baliao er ai 1981}, S
Lanka {Raphael 19730, Taiwan (Chen 1990), Thailand {Varikul et 28 1973} and Malaysia
[Subramaniam and Liong 1994}, In Bangladesh, techniques for the culiure of mud cab
are vet o be developed though mud crub is being harvested from shrimp gher where the
lnrvae enter the pond along with the tidal waters, but the Barmers de not ke any special
care of them. In 1987, a group of fisherman ried wo culture juvenile mud crab {2-4 cm} 1o
marketable size in the Matsmubury estuary at Chokoria, Cox's Bazar, But due to lack of
previons experience, technical know how and financal censirmnis they could mor
continue the experiment (Ahmed 1992). Considering the crab as a potential aguadic
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resoiteee, the government of Bangladesh introduced crab fshing in Sundarban  duning
12KT-BE,

Usually feed cost of mud crab constitutes more than 40% of production {Uama and
Orthenan 1994). As crabs 15 carmivere and  prefers live organism, so its culture &5 very
expensive. To develop an appropriste economically viable culture technology of mud
creb the present study sceme o be cessential. Thoogh no research work is gvailable on
mud crab, but mixed culture of dlapia with Lares calearifer was studied (Mazid 1994,
Tilapis 1z alse found o be wused for mix culture with other predatory fish such as
snakehend Channg siriets (Litde o 2l 1994), Polveulture of mud crab with shnmp,
milkfish, and sea grass is being pracriced in different county of Sowtheast Asia. The sim
of the study was o identily the efficiency of live rilapia fev as feed for muad ceab culiure.

Methodology

The study was conducted in brackishwater sarthen ponds of Bangladesh Fisherzes
Besearch Instimue, Brackishwarter Suoon ot Paikgicha, Kholma from May'00 o
March'Ml. The experiment was designed with four rreatmenis having two replications
for each treatment viz 10,000 crabstha (T -control), 6,000 alapia+ 10,000 crabsha (T,),
B0 il 10,000 crabs'ha (T,) and 10,000 tilapia+ 106,000 crabs/ha (T.) CTable 13,

Fond preparaion

Among cight selected ponds, six were of (L1 bz and two of 005 ha cach, First ponds
were repaired and then ferilized wrea and TSP at a rate of 40 kg'hz (ureg:Ts5P=2;1].
EBamboo fences were fived on the embankment of the experimental ponds ons meter
awiy Trom the edge of water, It was done 1o prevent the crabs from burrowing and
escaping and 1w provide shelee o them.

Srockiog feeding and managenent

After three davs of pond femilization ilapia, (30.5-35.2g, 61 I male:3 female ravio)
were siocked prior to ap least one month of crabling stocking w ensure tilapia fry as feed
for the crablings. But due to nonavuilability of desired number of crablings 8 wide range
of 53-Tihe was stocked ar different dme. Rice bran was given (o tlapea as supplementary
feed @ &3 % bw of tilapia in trearments T,-T,. Shaughterhouse waste, as a feed for
crabling, i@ L0-3% bw was given o rreatment T, Water was cxchanged ar 3 rate of 45-
45% during cvery new and full moon.

Growth was recorded by wking the carapace width and body weight of crab and
body weight of tilapia in every fortnight, The presence of tilapin wos also recorded
forinightly by using push net. Physico-chernical parameters of water such a5 water
Lemperaiune, waler ransparency, pH and salinity were moniteded foetnighnly.

Crabe and tilapis were harvested by completely draining owr the pond water.
Comparison of the tresiments was carmied out using ong way analysis of variance
ANOVA)
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Table 1. Salicnr festures of the mixed culture of mod crab, Scwlle serree with cilapia,

Clmenchnnmis niforics
Conditions Becorded data
Water source Kapatakhya [Shihsa) river
[mitial average weight of make and female crab (g 11384935
Imitlal average weighe of male tilapiaz (g} 5
Imirial average weight of female tilapia (g) 35.2
Feedipg rate for tilapia B 3% kg body weight'per dey
Fecding mee for crah PO-5% kg body weiphu'per day
Fesding frequeicy Twice daily
Salinity range 2S5 pp
pH 7320
Bange of waner iemperaiore 1934
Water depth 08-1.1 m
W ateT rransparency (om} I9.5.3hcm

Riesuln

The monthly growth responses, initial and final carzpace width of crablings , inital
gnd final weight, weight gain, survival rate, and production of both crab and tilapia are
presented in Tables | & 2.

Differences in the initial and final weight (g1 of crabs in foor rrearments were found
insignificant {p=0.03) (Table 2}, Initial carapace width was found significany diffcrence
(<0453 bur final carapace width was insignificant (p=<0.05) {Table 1. An irregular
growth trend of crabs was observed during the experimental period. Monthly growth
rate vared from 9.07-19.11 g among the rearments {Table 21.Best growth performance
was found in T, {cw: 0.68cmt0.72 and bw: 19.11 g£12.97) which was followed by T, {ow:
Gh2em 060 and b 1342 gt 1051, T, (con D65cmet 0064 and bw; 13.20 g+ 989 and T,
row: 0u3semd (. 25 and bw: .07 g= 8.03).

The highest survivability of crabs was also recorded in T, (21.5%) followed by T,
(15.6%) T, (14.75% and T, (14.15%). Significant difference (p< 0,05) was found among
the four trearmenis (Table 2},

For uilapia, mean of the initial mean weight for all che rreammenis was same, bur
during en-going experiment, the difference in the final weight was observed o be
insignificant {p-<0.05) both for male and female (Table 2). The percentage of male tilapia
gt harvest was higher than stocking in treatments T, (1532%) and T, {117.21%) basc in was
reduced to 90.54% in T,. The survival rate of female was recorded as 98.75% (T.) and
93.7 % (T, and 78.14% (T, (Table 2).

Among the four treatments, production was highest in T, (344.7 7kg/ha) followed by
T, (187.0%kg'ha), T, (175.42kgha) and T, (155.16kgha). Besides, tilapia production was
also recorded as 1056.9kg'ha, 893.92kg'ha and 1156.70kg'ha in T,, T, and T, trentments,
respectively. Individually male tilapis production was higher (383.5-744 85kg/ha) than
that of female (310.42-337 88kg'ha) in all the trestments though the stocking ratio of
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male and female was 223 (Tabie 2). The weight gain of male rilapia (162.84-202.35g) was
almost 3-4 fimes higher than females (39.64-51.42g) (Tablc 1.

The abundance of tlapia iry was recorded g5 165 gin T, 1.65g in T, and £.31 g in
T, Besides tilapia fry, other weed fishes such as Onvalas mefastipma, Glosogofios gorts,
some caridian hrimps and macrozooplankion were also caughn as 8.35, 11.73 and 13.40g
m' during checking of dlapia fry in T, T, and T, respectively. The sbundance of lapia
fry showed & strong negative relationship (r=09887Y) with the abundance of other
CTEAnisms.

Among the water paramercrs (Table 1), water cemperature was found fom 19-34°C
without any significant difference in all treatments. A suitable pH ranges of 7.7-9.0 was
noted during the experimental period. The average water pransparcocy for found in
berween 19.5-30cm, The variation of salinity noted as 2-11.5 ppt, with highest as 7.0-11.5
ppe in June July and lowest of 2-5 ppt in remaining penod, The average water depth
recorded as 0.6 - L lm in the experimental ponds during the study peried.

D:i.h:l:ll.l.inn

In experimental earthen pond culmce of mud crab with milkfsh { Chamos clianios
and mullet [ Lize mecrofepis), Srinivasagam and Earhievel (1991) recorded 8 survival
rate of 26-30% and monthly growth rate of 10-23 mm and 48-62g. In the present study,
survival rate of 21.5%, T, was almost similar to the above findings. However, lower
survival rate [14.15-15.65%) and very low monthly growth e (0.36-0.68mm, 207
1%.11g) were recorded for other rreatments. Apparently, T, showed 3 higher monthly
growth raee, final weighn gzin, a2 well @2 crab production than other teeatments. These
might be dus to application of slangheer housewaste as feed in the control treatment (17,0
In case of other treatments only rice bran was applied as a supplementary feed for tlagia
i keep the tilapia breeding performance. Food ivems in the wild 5 seresrs included the
remains of cruswacean (44.3%), fish (22.3%), moliusk (143%) and others (19.1%)

iRathicvel 1951, Parasad er af 1983), Crabs are omnivorous and like fleshy feed (Shab e
ol 1999) .

The towl biomass'density in specific volume of water might have an effect on
survivability, final weight gain and production. Aldon {1997} obtained crab production
of 600kgha/crop cultured with milk fish (5,000 crablings+ L300 fingerlingshal. In the
present study, stocking density of both crabs and dlapta were higher, Besides, female
iilapia can breed within every 40- %) days which could increase the mocal biomass in a
specific arca of water bedy. During the experimenial period of 10 months dlapia should
have spawned 2-6 times and observation alsoe indicated dlapia breed normally bat net
sufficientdy, Guerrero and Gracics [1983) mentioned potential outputs of tilapia ranged
from IB6 o 614'm’ ‘month, with an average of 414 for a period of four month. In an
another study, Sipe (19817 found 400/m’ /per month in 1D breeders, with 2 ratio of one
male for two females dlapia. In the present soudy, estimated weight and number of
tilapia fry were lmost lower than their studies (T, L63g, 4.13 nos; T; 65g, 5.84nos. and
T,, 1.31lgm, 4.33 nes.). Perhaps, 8 major portion of tikapia was taken by crabs and some
might have been preyed by male rilapia due o size vardation, Gilbert (1996 expressed
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that if the ape distribution is above 1.5 month, than larger males of vilapia can berome
cannibals, Besides, a portion should recruited bur it is seemed to be thar mazimum were
male vilapia, Females were also recruited in experimental ponds otherwise it would ot
be poasible to ger around 100% survival rate of female tlapia,

Gurvival mte of crab in present smudy was low, Highly stresed condition during
stocking due to poor bandling aand coansponation could be the one of rthe ressons for
low survival rate of crub, Due to nonavailabilicy of reguired size crabling in naural
environment a4 time, o wide range varation in weight during stocking  was ocourmed
which led vo mamral mortality and cannibalism. Besides, stocking of required number of
crabling in each pond of the experiment had taken much time resalting in increased
monality rate due to size variation of crabs. Samarasinghe er al (1992} had similar
observation.

A significant differences (p<0.05) was recorded only in survival rate of crabs among
different treatments. On the other hand, in the case of monthly growth rate, final body
welght and production no significance differences was observed in T, T, T, and T,
(p=0.05). Mud crabs are likely to be babitusted in curvhaline nature. Lower salinity
existed during experimental periods might be the another factor for lower survival rate,
growth, final body weight and production, Utema and Faazaz (1994) obrained
significantly higher (p=0.05) differences in final body weight and weight gain of mud
crabe reared in 20 ppr than those reared in 10ppt, but no significant differences recorded
between reared in 20-30ppe In the similar envivonment, Shab o &l {199%) and {1996)
found better monthly growth (24.46 g and 30.22g), survival rate (28-31% and 58-69%))
and production (158.4-338kg'ha and 66%.19-720.35kpha) than present study.

Crub juveniles could not survive at 2 sslinity of 6-48ppt withour scclimation and at
dppt even with scclimation (Sriniveasgam snd Kathirvel 1991), Shahs er af (1995 and
19%6) had acclimatized the crablings in laboratory conditions for 7 days prior to stocking
und they also stated thar the fncruation of salinity hampered the growth of mud crabs
In the present study it was not possible o acclimatize crablings prior o stocking due o
the nonavailabilitg of crublings at 2 time,

Amificial substrates/shelvers 1o be effective in reducing cannibalism. Subramaniam
and Liong 199 mentiened thar providing plastic pipes a5 shelter can prevent
cannibalism during molting. Rock islands along the edge of the pond can prevent the
matural tendency of the crab to fight and to burrow. Mangrove trees and shrubs within
the periphery of the pond were retained to provide hiding grounds for the suscepribde
sofi peelers. In the present smdy, only bamboo fences were constructed on the
cmbankment of the experimental ponds one-merer far from the edge of water in order
prevent escaping and burrowing of crabs,

To evaluare the growth and survival of crabling, further stody on mixed culre of
crab with tilapia may be carried out during higher salinity period of March-June/Tuly, at
the brackishwater enviroment in south-east-west coastal region of Bungladesh with
providing supplernentary feed, And also polyculmure of crab with other brackishwater
finfish may be tried to further asses mono and poly culture of mud crab.
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Ahstract

The impacts of shrimp ferming on water quality and effluent loading of shrimp farms in
southwest {Khulss) snd southenst (Cox's Bazar) regions of Bangladesh was investigated
during March-Auguse and August-Ociober season, respectively. Waner salinily Nucruared
From 2.0 1o 150 ppt in the sowthwess, whiereas it wes between 2.5 1o 20.0 ppr, in sputheast
region, Total ammonin nitrsgen as recorded in most farms of Cox's Bazr rewion was
higher (0. 1160438 mgL) than the recommenided level of shrimp Grming. Mean valwes
of 1otal ammonia nitrogen and total nitrogen a1 the outlet of shrimp farms were higher
than those of inlet in bath regions. Mesn values of phosphare phosphorus and toral
phosphorus ai outlet were lower than inlet except in harvest fime al Femacis momed.
Total suspended solids were deposlied on the bottom of shrimp farms in both regians,
which resulted in higher concentrasion in inlets than outles in both regions.

Key words ; Penweny momades, Shrimp farm, TSS, Towl niragen, Tl phosphorus

Introduoction

Shrimp farming in Bangiadesh has rapidly developed due 1o an increase in demand of
eultured marine shrimp in the [nternational markets. Shrimp alone eamed aboul US§3s0
million foreign exchange from its export of more than 29,713 mt processed products in
2001 and ranked second export item contributing 5.77% to the total export carning (Dol
Z002,

Diespite the apparent econemic success of shrmp farming, the question of
sustainability has @ great issue in recent years, Shomp farming docs not enly generate
significant benefits, but also contribuies to degradation of coastal environment and muy
threaten sostainahility of shrimp production. Water quality problems resulting from
high stocking, increased feeding rates and intke of polluted water are increasingly
common in shrimp farming. Good warer quality direcdy influences shrimp growrh,
survival and overall production, Poor water quality causes disease, moraliy, slow
growth and low production of shrimp. The discharge of pond water effluent is another
petivity associated with eavironmenial degradotion in the receiving waters,
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EfMluent from sheimp pond is a source of nutrient enrichment and eutrophication of
natural water bodics and its impacts on ¢oastal environment has caused greater concern
(Phillips er & 1993). An incressing currophication in nawmesl water can lead 1o
ecologically undesirable comsequence. The water quality issues of the aguaculiure
systems @5 well as environmental impacts associated with shrimp farms have o he
carefully evaluated in this counwry for future policy formulation. Very litlle works have
s far been done on environmental vadables of shrimp farms in Bangladesh. There is no
detailed study on the water quality parameters and extent of effluent loading from
shrimp farms in the environment. In view of the above, the present swudy has been
undertaken to determine the water quality variables of some shrimp ponds and quantify
the effluent discharge from the shrimp ponds in beth Seutheast and Southwest regions o
undersiand the nature of changes 1ake place in water quality ever time and the quantity
of effluent dischurge especially total N, total P and T3S inte the cavironment,

Marerials and methods

Study area

Five shrimp farms such as Saral, Alamdanga, Roadanga, Charmulai and Soladsna in
Southwest Khulna and farm nos. 1, 2, 3, 4 and Beximco in Southeast Cox's Bazar areas
were selected for this sudy. All shrimp farms in Khulns area are fed by the Shibsa river
and in Cox's Bazar areas by the Bakkhali rver. The farms were all different 10 wreas and
most of these have only one channel for both inezke and drainage.

Water quality pammerers analviis

Water samples were collected monthly from 4 selected ghers [impoundment’ of esch
region to estimate the water quality parameters. Four ghers were used to conduct routine
sampling. The routine sampling invelved collection of water samples from three SPOLE
mside each farm along with those aken from inlet. The water quality parameters
recorded and methods wsed for this study are shown in the following Table.

Farameicrs Methods weed

Tempersture (") Grraduated Celsins thermometer
Salimity (ppt] Refractomeier, mod, 4200REV A/S.95
H pH meter, Hach EC 10 pormble pH meter,
Dvissalved oxygen {mg/L) DO metee- VEI mod. 58

Alkaliniy {mgT.) Titrimereic

T55 (mg/L} Seandand procedure and method

NO,-N (gL Mazetization method

NO,-N (mg'L) Coadminm reduction

TAM (mg'l) Mesler

Pik-I {mgfL) FhosWer 3 {Ascarhic acid)

Total-M (mg/L} Persulfate digestion

Total-P (me/L) PhosVer 3 with acid persulfae digestion
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Resulis

Water quality paramerers of shrimp farms
Sowthwest regron

The results of water quality parameters of the shrimp {arms are shown in Table 1.
Mean values of warter iemperamre at inler and within farms varied from 31,5-33.33 and
32.5-33.5"C, respectively. Salinity ranged from 2.83-10.83 and 2.83-10.67 pp and pH
varied from 7.3-7.4 and 7.4-7.5, respectively, Dissolved oxygen contents were found to
vary from 4.50-5.3 and 4.46-5.42 mg/L, respectively. Toral alkalinity valoes ot intet and
within were between 120,67-132.33 and 127.5-131.33 mg/L, respectively.

Tabbe §. Mean valves of warer qoalite purametess of shrimp farms in Paikgacha

" Pammesers Sampling Mame of ghers
1
- Saral | _Almdangs | Tundangs | Charmuili
Tesmperaure (0] ller skl 1267 =413 315235 32.33+3.72
Within 330405 33,5339 J2Ex4.02 25108
Iniler 1042459 1067+ 156 DRI+ L6 14L0+2,514
Falindry {ppi) Wirthin 1033=463 B3Iz LTH LR RN AT =326
1 T.a2 Ti 74 73
rH Wirhin 75 T4 T4 A
D searivond coongen Inkt LE0+0,57 45 k=0 b = S e 4.08=012
rmasly Wirhin Lkl dl e 511008 52100
Enben | 20AT+ 1041 1373351483 132552154 128, 331938
Mlkatisiny dmgl- Wirhén 129 G AR 1FEA =k 1] [27.5+LL5 FiL33+10.0%
Inkex R e B 2517=T315 HE R b A PR TES S
TES fmg'L) Wirhin 12817 20404 (45 5= 43T 14383 =T 07 138,33=59.3
Inle [ (W1 =1k 141 2 03 =007 LY =100 L = {10
W10 (L Within (18] [EEAEACIE] L0 2 (1K Q02 =L LS = DL
It 0, 100 00E 42 g =nar ixr Lk
WM (L) Within [HANR = O] LIRS T GG =002 W0 +00T
Inlet 014+ LA EES ] 0 =401 00 iz
TAN mpl) Within (050002 W00 003=041 005 4413
Imloi LAS+05e 15320001 e L 1. adi 20
Toinl ¥ (el Withim 133054 1.52+084 102045 1.3=022
Tmlet (RIS R K L %E-=002 L s 100 D% 002
PO-PimEl) Withim Ol | =02 ILUET 0.0 Q03e=00) (LAE = A2
Imlet Gl =052 LAk Al fhils 0% 14
Toml-F (mgl.) Within [ E R M5Ex0ud (LF<(.0E 05I+0,12

Mean walues of TSS ar inler and within farms varied berween 147.5-213.17 and
128.17-14983 mg/L, respecrively. Nitrite nitrogen concentrations varied from (LO03-
0004 and DO0Z-0.005 mg/L, respectively, and nitrate nitrogen (NO-N) was found o
range between QO7-0,10 and 006-000 mg/L, respectively. Significant vanations in
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nitraie nitrogen were not found ar inler and within the different ghere TAN wis found
to range from (.03-0.05 and 0.03-0.06 mg'L, respectively.

Megn values of total nitrogen (TN 2t infer and within varied berween 1.2-1.85 and
1.02-1.33 mg'L, respectively, and phosphate-phosphorus (P04-F) concentrations ranged
berween 0.035-0,058 and 0.039-0.057 mg/L., respectvely. The range of tofl phosphors
(TP a5 recorded was 044081 and 039077 me'T., respectively. Comparatively high
concentration of wmal phosphorus was recorded a inler than those of inside the ghers,
Yartations in total phosphorus between inler and inside the ghers a5 well as monchiy
vartations did not follow any definite pattern,

Sowrledst reETon

The results of water quality parameters of the shrimp ponds are presented in Table
2. In Cox's Buazar region, mean values of water temperature at inlet and within shrimp
ponds varied from 29.17-30.83 and 29.67-30.67°C, and salinity ranged from 1.83-10.50
and 2.0-10.30 ppt, reapectively among the shomp ponds. pH values were alkaling and
almost similar in both inler (7.3-B0) and within [7.5-7.8). Dissolved oxvgen
concenteation varded from $.85-5,10 and 4.74-5.22 mg/L, respectively, Alkalinity ot inlet
and inside the farms varied feom 62.33-122.0 and &60.3-127.7 me/L., respectively.

Table 2. Mesn values) of warer quality paramecers of Gher B, 3, £ and Beximeo ponds, Cox's Bazar

Feramerers Sampling Name of ghere
P
Gher 1 | Gihar 3 i Giher 4 | Heuimon
Temperamre (*C;}  Inler LTS ] IIT20T6 HIv=104 IR
Withim R ] Hubh=1.0 AT =058 BT s 1%
Inler 4 EA+T.TH 105+ 8RS EO=57T 1 E%+0,ZE
Falinity (ppry Fitkim 10Dx". 54 FLEES ] 1032 R 74 pA R S| %]
Tealwi 746 TEE T LA
pH Within 704 Tal 7 TE
[rissodved cxvgen  Imle 4. B5:41haT 510020 45520140 4AZE0L13
(gL} Within 500235 R TN 4Tl LR LI1+L
Inlet 34,232 10,54 G020 6131222 RS 122G 500
Alkalimity impl]  Within R ol | T1.8=4% a5 71.15 137745102
Imilet TROEZEN EE33=3403 BHAT = 2R ED B3 1da2E BT
TEE (eng ) Within BAAT=32,15 EL 3= 2R ET E133=%7 T4 11667 = 75,58
Ipiez LI 410 L0 =000k QL0 =000] O {101
MM Img'L) Within 003 = ) 00 L0 LR CLONT = L0 0003 =001
Inies (L5 =003 007 =004 (008 = {105 0224117
BN {mgL) Withdn Ad=i.4d QL = L0 = {LCH GLiA={.50
Imlea OIS +0.07 QLI =00% Bl =0k 0,05 =154
Tak{mgL) Within GELEES (R Qo =iz =00k 0ig=022
Inles 137 +0E7 Li3=038 LE3=q2s 143048
Taml N g Within LIT {145 137 =047 1.73=0145 1A=L
Indes PI1E3Z 24110 QLOT] =0 LRI =0y A 20=01,1 50
PO-Pimgl) Within O0eF =021} CLOWE = (L0075 CL0RE =005 ] (1508 =0 %38
Indes L7000 3 051 =044 PRTETR T L2 =144
Tonl-P -:rnE'T.] with!'n_ 0.5640,17 DY =0uns A5 =00 Ll =0.T4
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Mean values of TSS ranged from 66.67-88.33 and 83.33-116.67 mg/L, respectively.
Nitrite nitrogen ranged from 0.002-0.004 and 0.003-0.004 mg'L ameng the farms, and
nitrute nitrogen varied from (0.05-0.12 and 0.05-0.30 mg/L, respectively. The range of
TAN recorded was 0.05-0.11 and 0.08-0.18 mg/L ar inlet and inside different shrimp
pomids.

Mean values of total nitrogen were found to range from 1.13-2.43 and 1.37.2.73
mg'L, respectively. Phosphate-phosphorus concentrations varied from 0.071-0.520 and
0.0%6-0.598 mgL., respectively at inlet and inside different ghers. Toral phosphorus
varied berween 0.50- 162 and 0.45-1.61 mg/L, respectively.

Drigcussion

Discernible variation in water iemperature among the ghers within the region was
ot observed. Swress inducing temperature levels up o 33.003%0°C during the soady
pertod was found in all 5 shrimp farms in Khulna region, which might be due o lower
water depth. But this alarming level was not found in Cox's Bazar region. Inlet water
wmperature was lower than thar of within the farms might be due o evaporation of
water from the shallow farms. The oprimal level of water temperature for £ nronodon
culture is 25-30°C as suggested by Bovd and Fast (1992).

Tiger shrimp can wlerate freshwater for sbout one month (Chakraborti er 2 1986).
Predalumpaburt and Chaivakam {1994) reporied that the salinity should be in the range
of 5-32 ppt for sheimp production. Salinity dropped w 39 ppt after June in Khulna
region and it was 2.5-9 ppt before October in Cox's Bazar area, exceptional salinity range
of 1.5-2.3 ppt wver the study period was recorded in Beximeo farm. Higher salinity was
found in Cox's Bazur compared te Khulna region, In this regard, the salinigy of farms wes
found unfavourable for shrimp culiore, which might have resulted in poor production.
The pH values did not show any definite monthly varistions among the farms in both
regions. Boyd and Fast (1992} and Chanrarchakool er ) (199%) reported that the
optimum pH range for F. monedon is 8.0-8.% and 7.5-8.5, respecuively, The obtained pH
values 7.3-7.5 in Khulna and 7.3-8.0 in Cox's Bazar were, therefore in oprimum level for
shrimp growih.

Dissolved oxygen content did not follow any definite pattern during the study
period. Chin and Ong (1994) pointed out @ DO concentration of 3.8 w =50 mg'L is
gemerally found favourable for shrimp culture, which suppores the present findings (4.5-
and 4.46-5.42 mg/L. in Khulna and 4.48-5.10 and 4.74-5.22 mg/L in Cox's Bazar). Islam er
&L (1998) reported the ranges of DO in Mongls and Paikgacha area of Bagerhat and
Khulna disiricts were 5.1-8.7 and 5.7-8.1 mg/L, respectively. Dissolved oxvgen conrent as
recorded from the investigated farms is therefore suitable for shrimp culture.

Natural fertility of pond water increases with increase in total alkalinity up 1o at lesst
150 mg/l. (Boyd 1998). Ahmed er al (1997 found the range of alkalinity in
semiintensive larms of Cox's Bazar district was 44.0-195 mg/L, and Islam er al {1998)
alser found 130.0-217.5 and 118.0-187.5 mg'L toral alkalinity in Mongls and Paikgacha
area of Bagerhat and Khulna distrier, respectively. These are more or less similar with
the present findings (120.67-132.33 and 127.5-131.33 mg/'L in Khulna and 62.33-122.0
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and 60.5-127.7 mg/L in Cox's Bazar region). Moticeable variations in alkalinity were not
found in either region. The lower values of rotal alkalinity mighe be due to rainfall and
cloudy weather. Larking (1995) suggested thar the alkslinity range from 60-140 mg/L. is
suitable for shrimp culture,

The higher valoes of T55 weres found in Kholma fiems compared o Cox's Bazar
farm=. Mo definite pattern of TS5 concentrations between inlet and ingide the ghers and
within the months was observed. Lin er & (1991) stated that 30-19%0 meg'l. TS5 was
found in intensive shrimp ponds, and Deb (19980 reported 11902230 mg'l. TS5 in
effluent warer of semi-intensive shoimp firm in Cox's Bazsr area. The findings reported
by Dich {1998) arc more or less similar with the findings from Khulna (147-213 and
128.17-149.83 mg'L) and higher than those of findings of Cox's Bazar [66.67-88.33 and
§3.33-116.67 mg'L).

Remarkable variations in NO-N were oot found in any gher in any region. The
ranges of nitne nitrogen concentration O04-0000 and D.002-0.00 mg'L recorded by
Warisara (20 in vwo shrimp ponds in Thailand, respectively are quite similar o the
present findings (0U003-0.004 and O002-(005 mg'l. in Khulna and 0.002-00004 and
0.003-0,004 mg/L in Cox's Bazar). According to Chien (1992}, the favourable level of
mitrite concentration for penacid shnmp s 1.3 mg'l, 0.25 mg'l, and L0 mg'L,
respectively.

The ranges of nitrate concenrration ebhiained in the presenn study weee maoee or less
similar o the ranges 0.00-0.20 and 0.00-0.21 mg'L with mean walue 0003 me' L reporied
by Warisara (2000 in Thailand, The ranges of nitrate 0.O10-0,040 and 0.0 0-0.020 mg/L
reported by Islam er ol (1998) were also more or similar wo the Andings of present spedy
(007-0 10 and 0.06-0.08 mg'l in Ehulpa and 0L05-0.12 and 0.05-0.3 mgL in Cox's
Bazar). Boyd (1998) stared that the acceprable concentration of nitrate nirregen in pond
waters 15 (L.2- 1.0 mg/L.

TAM concentration al inlet snd inside the ghes did oot show any sgnifcant
differenice in bl.jl]'l I"Eg;il.'m-!.. Highe; mmt&mH[iun uf TAH Wil ﬁ:'ll.l.nd 'm |:I:I:I;IH Hu:.-:u.r Hix=H
compared o Khulna ares. Concentrations of wnionized ammonia above I megfl. are
potentially lethal, concentrutions greater than 0.1 mg/L may adversely affect the growth
of marine sheimp (Boyd and Fast 1921 The optimal level of ammonia for & mosodan
culture is <0.] mgl (Chien 1992, Boyd %98 According to them the ranges of
ummonia nitrogen (0.03-0.05 and 0.03-0.06 me/L in Ehulna and 0.05-0.11 and 0.08-0.18
gL in Cox's Bazac) obtained in the present study were within acceptable range.

Toral nitrogen (TN) content berween inler and inside the ghers did not show any
signiGcent difference in both regions. Lin er & (1991 reported the range of TN in
shrimp ponds in Thailand was 0.5-5.0 mg/L, which is more or less similar with the
present findings (1.2-1.85 and 1.02-1.52 mg/L in Khulna and 1.13-2.43 and [.37.2.73
mg L in Cox's Bazar). According to Bovd and Green (2002) the TH concentrations of @, 1
to 0.75 mg/L in coastal warters can cause plankion blooms and they sugeested thar the
level of TN should exceed 10 mg/L in effluents of shrimp farms.

Variations in the phosphate congent between inler and inside the ghers as well as
monthly vardations did not follow any well-defined pattern in both regions. The mnges
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ol phinsphate for lower and higher stocking densities reporied by NACA (1993) were 0.0-
and 000, 18 mel., respectively, and Islam o & (1998) found ®.04-0.12 and 0.030- 12
mg1. phosphate-phosphorus, respectively, which support the present findings from
Khulna region ((L0353-0.058 and 0.039-0.057 mg/L), bun higher than the findings from
Cox's Bazar (0.071-0.520 and 0.056-0.5%8 mg/'L) According to Bovd (1998) che suitable
range of phosphate phosphorus in pond waters is 0.005-0.2 mg/T.

Toml phospherus in dischanged water of inensively managed shrimp ponds with
stocking density of 30 PLYm2 and 60 PL/m2 was &, 18 mg'L and 0,49 mg/L, respeceively
(Tunvilai cr af 1993a), and Lin er &l (1991) found 0.05-040 mg/l. TP in intensive
shrimp pends. These are comparatively lower than the presenr findings {0.44-0.81 and
039077 mgl. in Ehulog, and 00L50-1.62 and 0.45-1.61 mgTl. in Cox's Bazar), which
might be awributed w the sgricultural farm runcff, as source of phosphorus. A high
concentration was observed in the last harvest time when sludge and seditmenis were
telensed into the sutlel for catching the last sheimp by deaining the ghers, The higher
values of TS5 were found in Khuloa farms compared 1o Cox's Bazar farme. No definite
pattern of TSS concentearions berween inlet and inside the ghery and among the months
was ohserved, TW content between inlet and inside the ghevs did nor show any
significant difference in both regions. Compuratively high concentradion of voeal
phosphorus was recorded at inler than thar of inside the ghers. Variations in total
phosphorus between inlet and inside the ghers as well a8 monthly variations did not
follow any definite pattern in bath regions. The effluent loading is strongly affecred by
the water exchange rae throughout the growth cvele. Low or no water exchange race
from stocking to harvest reduces the potential for environmicnial impacts (Hopkins of 21
s,
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Abgract

A1 Kakinadas along the asi cozst of ledia, cephalopods were exploited by wawls, Fishery
occurted round the year with peak during Auguar-October. Peak abundance and fshery
of cuttlefishes colncides with this perind, whereas for squids it is during March-May.
Cephalopod production contimued o Increase inttially with fshing =fort, uniil 1985, b
dedised thereatter despite increased fishing effort and expansion of flshing 10 deeper
waters, Fishery, growth, morwality, recruitment pastern and exploiation raies of Lot
dirvaicedf were studied. Mearly 97% of their carch was by zero yveur groups. They attain
sexudl mansrity and spawn during the first vear irs2lf, Spawning oocareed round the vear
with peak during December-February, Explodtation mie of the species is large, 0,741
compared to E__ (0.44), This indicated that their stock is ander heavy Gahing pressure
and subjected to vwer-exploimation. Swck alse exhibited declining trend over the years
during 1995-"99, Thege mecessitane immediale attention o avaid collapse of the siock and

fighery.
Foey words : Cephalopods, Lolipo devewceli; Stock assessment

Introduction

Cephalopads are the highly developed group of invertebrates and occupy 2 lending place
among the exploited marne fshery resource of the world because of their sbundance
and high nutrirional quality. They constinie 4-5% of the total marine fish production
from Indian waters (Meiyappan er 20 2000). Their report suggested that the resource in
general @8 either under exploited or optimally  exploited From  Indian  wagers.,
Cephalopods, though share commen environment with other marine fishes, they often
adopt different life hisory strategies. In recent vears several studies were conducted
aimed ar understanding the biology and behaviour of commercially impoetant species
and their response v exploiration. However, knowledge on many crucial aspects of
several specics remains Hmited.

Cephulopod fishery ar Kakinada was supporied by squids {Order: Teuthoides) and
curtlefishes (Order: Sepioidea). Increased fshing cffort and inwroduoction of large deep
going multi-day trawlers along the coast though initally improved the carch, it sured
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declining after 199495, These necessitated proper understanding on the population
characterisrics of species supporting (shery for developing management siralegics.
Presene smedy was almed o updae such information on Lofige dovancelf along the cast
CORSL,

Marerialz and methods

Fishing cffort, catch and catch compesition of cephalopods in fishery were
monitored at weekly intervals during 1995-1999, Biology of Lolige duvauce/s was also
studied simultaneously. Random samples of the species were collected and analyzed for
sex ratio, gonadal maturity e Cach and effort data documented by the institute for the
period 1985-"95 were aleo uged o analvee behaviowr of the fishery to increasing fishing
preseare over the vears,

Monthly length freguency data of the species in the catch was wsed o estimate
growih parameters, mortality rates, exploitation rates and recruitment patterm. Growih
parameters, L= and K were estimated throvgh surface response analysis of restructured
lengrh frequency histogeam by TCLARM s FiSAT software (Gavanilo e &) 1995). Size an
first capiure (L) was estimated following Pauly (19847 and age 3t zero length (1,) from
von Bertalan(fy plot (Bermalanffy 1934)

MNariral mortality (M) was estimared from the empinical formuola proposed by Pauly
[1980), by making mean sea surface temperature as 29°C and toml monaliy (£) and
exploiration ratios from cach curve as per Pauly (1983). Exploimation rate (E) was
estimared from the equation; E = F/Z: where, F = Z-M is the fishing mormality rate.
Tosal stock (P was computed from the relation; P = YU where, Y 83 the vield and U
exploitation eatip U=FE x {I- ¢ 7). Maximum sustzinable vield (MSY) was cstimared
graphically as per Corten [1974]

Besulis

Fishery

Cephalopoeds were exploited almost exclusively by prawls. Annual efMor imcreased
gradually and seeadily from 45,002 units during 198586 to 63,989 units by 1 %98-"95
During the same period, duration of active fishing alse increased from 317,284 hours o
DONELD howrs. Active fishing time was increased sharply during nineties afeer the
introduction of vovage fshing. With increase in effort, fishing activity was further
extended to far deep seas,

Cephalopoed landings increased during this peried, with wide annoal fluctuation
[Fig. 1} Carch inceeased from 289 wns during [985-'86 o 1,029 tons during 1994-'95, It
declined steadily thereafier o 515 tong by 1997.08. Catch was the lowest during 1990-
"91. Carch rate also registened similar flucouation berween 3.6 kglunit effort during 1990

#1 and 201 kg doring 199405 (Fig. 2} Catch/hour of trawling Auctusred berween 0.4
kg during 1'%#n-"91 and 126 kg during 1986.'87.
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Fig. I Fluctuation in ihe catch rate of cephalopeds by srawls during 198595

Carch composition and seasonsl sbondsnce

Fishery was supporied by four species each of squids (25.9%) and curtlefishes
74.1%) (Fig. 3. Among squids, Lolgo devance’ dominated (78.1%) the catch. Other
species supporting fishery are L. upll, Dorpreurhes sppe and Lofioles spp. Sopia
plhzronis ($1.6%), 5 sculeia (22.0%) and & Srovimany and Sepwells Soermns (31.4%)
supported cuttlefish fishery. Fishery occurred mund the vear, with nearly 30% of the
catches during August-Ocrober (Fig 4). Peak fishery and sbundence of coulefishes
oogurred during this period, whereas that of squids during March-May (Table 1), Peak
abundance and fishery of L. duvaucelf followed their peak period of spawning.
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Table I. Sessonsl fuctuation in catch mte (kgthour) of different species af cephalopods in trawls
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Fopulation charscrerisiics of L. dovaucelf

Growth : Growth parameters, L= and K were estimared as 211mm and 1.68/vear
respectively and 't,’ as 0.0083 years. Their growth agrinst time can be described by von-
Bertalunffy growth eguartion as;
L-t = 111 |'I_ :_-I.l'rlll -LLI.IlJ'!ISli
Length ar age data obtained from the above relation shows thar they grow o 70.4,
L1866, 150.3 and ITLL mm respectively by 3, 6, Y and [2 months. They atain 20356 and
2096 mm by the end of 2™ and 3™ vear respectively.

Size composition : Their fishery in trawl was supported by 102170 mm animals wich 710
mm a5 mean {Table 2). Zero-year group formed more than 97% of the catch, Juveniles
entered trawl fishery ar [0-20 mm size almost round the year with peak during Januury-
March. They were caught in large numbers along with Aceres and other prawns. Their
age at this stage was between 0,45 and 0.8 months. Size and age of the species at first
capture was cerimared a5 38,9 mm and 1.6 months respectively.

Sexual marurity : Species show sexusl mamrity from 65 mm size onwards. However,
their size ar firse marurity was estimated from probability curve as 6.5 mm for males
and 94.5 mm for females and age as 3.9 and 4.3 months. These estimates indicate that
they spawn during the firse year iself.

Spawning and recruliment pattern : Recruitment pattern showing time of origin of the
stock representing fishery (Fig. 5) and presence of animals with matored and spent
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gotiads and small juveniles in the cach indicares thar they spawn round the year with
peak acrivity during December-February,

Table L Annual size range, modal classes, mezn size and commercial size of L. davapcel? in the
trawl caich at Kakinada daring 1593-9%

Period Size range Muides Mean size Comimencial
(i1} fcm) size (cm)
149596 20160 T-B0, 30140 Tl.d 4110
1995- 197 2-150 Sl B1-54), 6.3 S 1400
15497-"98 10-E50 E10-320, 6O-70 6.6 S0-1400
150y al 2170 40-50, T-80 fia ) Hl-110
15395 95 10-170 -8 700 S0-110
e

Loo = 211, K = L.&8

ia

Reorul teent {20

Jul fiug Gep Oot How Dec Jan Feh Man Ape Mas

Fig. 5 Recruimment parern of L. divisce
Mortality rates @ Estimates of wial morality raees ranged between 10,26 and 13,37
during 199599 with 11.05 as mean {Table 3). Watural mortality was 286, Fishing
mortality during the period was 8.19 and it vaned betwesn 7.4 and 101.5.

Table 3, Tyvpes and extent of morwlie operating In the exploded population of L, dvveweel

doring 159598
Period Total mmctality (£ MWatural murialiy (M) Fishking moriality [F)
| 55 13,37 285 151
| S99 F 10.26 186 T.40
| 9E 1X.3% 186 Q.46
| 5989 11.65 186 B
Mean 1145 .86 E.19




Cephainpod fishery of Kakinada, [ndin

Exploitation eates and maximum gostainable yield @ Exploitation me (B} vasied
between 1L72 and 0.79, wicth 0.74 a8 mean during 199599 [Table 4]. E . is small, 3441,
when compared o present levels of cxploitation indicaring excessive fishing pressurc
over the stock {Fig. 6). Maximum susminable vield (M5Y) of the specics from the
present fishing ground is 279 ons/vear,

Tahle 4. (asch, =xplaitation rate and sinck of [ domapcedi during 1995- 249,

Period Catch [toms] Exploltation race (E) Swock (nops)
1949596 2l 0. 78 275
1996-497 a5 0721 132
10879 126 LT68 16
199R- 9% 156 L7353 2107
Avemge 184 (74l 2iH

Ral. yisld/recruit (18722
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Fig. 6. Relative vieddirecruit of £ drvancel at different bevels of exploiiation,
saper imposed with vield bar showing MEY,

Spock @ Tomal stock of L. divawcedi in the present fishing grounds flocmared during
19959 (Table 4). Average stock during the period was 248 tons. Stock was 275 tons
during 1995.%6, It declined sharply to the lowest level of 132 wons during 199697, It

showed signs of recovery during the subsequent yvears,

Diiscussion

Catch and catch rae of cephalopods continued to increase, with increased fshing
efiort over the vears during 1985-'95 and thereafter it declined sharply, Catch and stock
of the major species also showed similar Nuetwations with declining rend afrer 1995,
Grroweh in carch and eatch rate was more pronounced during mid-nineties, afier the
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introduction of vovage fishing, which resuled in the extension of fshing activity 1o
decper waters bevond 30 m depih.

Estimates of Le- and growth co-efficient (K) of £ duvancelf were comparable to the
carlier estimares from cast coast (Silas eral 1985, Melvappan eral 19930, whereas Lo
wits very smmall and K was larpe compared to thar from west coast (Kasim 1985, Kao 1988,
Mcivappan and Snnath 198%, Vidyasagar and Deshmukh 1992, Meivappan eral 1993,
Mohamed 199, Mohamed and Rao 1997 The relatively small size of the specics in
catch along the east coast and the sbove vardations observed on their estmaed growth
paramelers between cost and west coast, suggested cither size over-fishing of the resource
along the cast coust or existence iwo scparate stocks on cast and west coast

Mainly zero year groups supported the fishery and their size and age at first capture
wis very small, Morcover, present level of exploitation is at a higher side compared o
Emax. These suggested heawy fishing pressure on the stock, Species being spawning in
shallow inshore waters and yvoung ones feed on shrimps and small fishes in the shelf
urea, they are vulnerable to trawls from their early juvenile stage onwards. This {ssue will
be more severe for the stocks along the cast coast where extent of shallow shelf arca is
fimited compared 1o west coast, thus forcing the young ones w concencrare oo relatively
narrow belt. Trawls being aimed primarily for resources like shrimps, mesh size of the
gear 15 expecied to be very small. So mesh size regulation o conserve this resource ulons
is nid @ practically viable proposal. The only alternative is regularing the effort 1o reduce
fishing pressure in constal waters especially during peak period of their abundance
Fishing pressure o the stock can also be reduced by diverting large trawlers to deeper
waters, for exploitation of orther under-explodted resources,

Since they atwain full sexual marurity at an age of around 4 months and spawn round
the vear, large proportion of the stock may ger a-least a chance o spawn before being
caughe. 5o the present level of exploitation, though high, may not have immedisie
adverse effect on recruimment. This assumprion is further supported by the rapid
mprovement in the stock zfver & sharp decline during 1996-"97. However, core must be
taken (o regulare the fishery to aveid further incresse in efforc
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Absarsct

FisAT program wes used 1o ciimate population parameters of Dpenaeus swlphorens
from leoph frequency dawa, Le and K owere found w be 227 cm oand (L9 yeir'!
rempectively, The Wetheral] plot provided an cstimane of Le= aind £/K were 21505 cmoand
4759 respectively. The annual rate of oamrel and fishing morwalitg were estimaed a5
L9 and 186 respoctvely. The explodtation rute was D66E, The selection pattern Lo was
LLE24 cen, Recruitment pattern suggest of nvo useve: seasonal pulsss in March-Aprl
and Augast-Ocober, Peaks appaired in AvgostOviobes. Maximum yield could be
achieved simulmneously increasing lengrh ar firsy caprure 1o 1000 con, The length weight
r:lauuﬂshn.p was foind o be W=0030&5 177 Highest vield and price could be
achieved by decressing the fAshing mormality 1o 0.9 coefficient Fane

Eey worda : Population dynamics, Elpemaeus salphorens, Bay of Bengal

Introduction

perraens solfphuress is the most abundant among the goar fish species available in the
northern Bay of Bengal of Bangladesh. This species usually moves in school. It forms a
considerable part of the demersal fishery and accounts for 3% of the ol biomass.
Significance of this fish in the fishery of Bangladesh coast has been indicared by several
authors (Chowdhory er s 1979, Ehan er al 1989, Lambocul 1987, Mohiuddin er al
980, Mustafa er 2 1987, Muosoafs and Khan 1993, Quddus and Shafi 1983, Saetre 1981
They conmributed 24% in 10-20m. 47.58% in 20-50m, 35.7% io 50-80m and 14.2% in 80-
1Mm depth zone (Lamboewl 1987} This study deals with the growth parameters (L=, E)
of the von Bertalanffy equation, insmantaneous mortality rtes {(Z, M and F), selection
partern (Le), recruitment patterns and the application of the vield-per-recruit, biomass-
per recruirn, vield-per-recruit-isopleths, length cohorr analysis and vield-siock predicrion
with a view 1o identifying appropriate management policy.

Marerizls and methods

The study was conducted from April'95 o March™9?. Length-frequency and length-
weight daa were collected for present study from commercial fishing trawlers
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tmmediately after return from trips and research vessels B'V Anusandhani within the
continental shelf of Bangladesh Sampling were done monthly and all length-frequency
data for eich month were pooled and pooled dats were entered in computer through
FiSAT program. The gear used was a fish rrawl, The mesh size of cod end was 120 mm.
Trawling deprh varving from 20m o %m. Toral length from che tip of the notch o the
tip of the rail a1 rwo centimeter intervals for a toral of 16,888 specimen were measured on
board immediarely afier the carch as well 2 in the landing center. Length frequency dara
used for population dynamics analysis are given in Tablel.

FiSAT (FAOQ-ICLARM Swck Assessment Tools) as explained in deeail by Gayanilo
ef &l [1994] is the software resulted from the merging of its predecessors, the complera
ELEFAN package developed st ICLARM and LFSA developed by FAD were used 1o
anafyzed the length frequency data. FiSAT was developed mainly for the detsiled
analysis of lkength frequency data. Length-frequency based compurer programs ELEFAN
[ and ELEFAN II were used w estimate population paramerers. Lo and K values were
estimared by ELEFAN I (Pauly and David 1981, Saeger and Gayanilo 198580, Additdonal
estimate of Lo and Z/K value was obtained by plotting L - L” on L {Werherall 1986 as
modified by Pauly 1986).

The growth performance of L7 sufphirers population in rerms of lengrh growth was
performed based on the o index of Pauly and Muonro (1984).

F=Llog +og L e e ————a A (1
where K and Lo (von Bertalanffy growth parameters) were used.
The ELEFAN II estimare Z from catch curve based on equarion as :

S QI R N LS EP, =P EH LD i i T2
L. L

where L is the mean length in the sample, computed from L° (upper) and L (lower)
limit of the smallest length class used in the compumation of L (Beverton and Holt
1956). The parameter £ of equation 2 estimated using the routine ELEFAN 11
{Pauly |983, Saeger and Gavanilo 1986) which bused on the methods of carch curve
analysis (Robson and Chapman 1961) and an extract solution found using the
recursive model. be,
I (N T g o TP sl e L Y|
where dti is the time peeded o0 grow through class i, o the relative age
corresponding w the lower limit of class i, zj is an initial value of Z and Ni is the
sumber of fishes (Pauly 1984). The parameter M was estimated using the empirical
relstionskip derived by Pauly (1980), ..
Logl0M = 0.0066-0.279Logl0L = + 0.6543Logl 0+ 0.463L0gI0T eroremeemencane (4)
whese L is expressed in cm, T("C} is the mean annuel environment temperature
(here it was taken as 28°C ). The estimate of F was taken by subtraction of M from Z.
An additionsl estimate of Z valus was obeained by ELEFAN II {Jones and van
Lalinge 1981). The exploltation ratio E was then computed from expression:
E= FZ = FiF+M).
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“Selection puttern” was determined using the routine ELEFAN 11 i.e., plots of
probability of capure by length (Pauly 1984} by extrupolating the carch cuorve and
calculating the number of fish thar would have been caught, Recruitment patiern is
obtained by backward projection of the length axiz of 2 set of length frequency dara
iseasonslly growth curve) according w0 the routine ELEFAN [ The separation of
normal disiributon (NOBRMSEP) program for the separation of mixiore of mormal
disteibutions into their components have been accessed within ELEFAN 1L

Relative yield-per-recruit (YYR7D and relative biomass-per-recrnit (BVR) was
obtained from the estimared growth paramerer and probabilities of capiure by length
(Pauly and Soriano 1986), Here, vield () per recruin (R} was caleulated as relative yield-
per-recriit Y R and relative biomass-per-recruin (BYR,

The analysis provide estimates of YYR' and BVR' for specified values of the
exploitation ratio (E=F/Z) and size ar entry to the fishery (Lo) in % of BYR' in the
unfished populzrion; thus a value of (BYR} = 100% implics that the population is
unfished. Values of BYE' <= 100% imply thar the biswss-per-recruit hes decreased
because of fishing,

Yield-per-recruit analysis provide o series of biomass-per-receuit for specified values
of the natura] morality (M) Yield-per-recruit isopleths were studied using this biomass.
per-recruit of ssme value against exploitation race and sebectivity (Le'L=) to get isopleths
line of maximum yicld-per-recrudr,

Lengrh-wedghe relavionship

Toml lengrh in centimeter and wotal weight in gram were recorded. The relationship
between length-weight was calculaed by a computer program followed afier Sparre
(1983} The intercepr (a) and sloge (b) of regression line were calcutared by using the
following formula;

Log weight = log a + b log length,
Wo=p, L%

Virrwal population analysis (VPA)

The wial landing were distributed over length groups. The predictive counter par
of VPA and cohortr analysis published by Thompson and Bell (1934) and applied by
Gulland (1965}, It is reviewed by Jones (1984) and Paoly (1984). An estimared length
structured Viemual Populstion Analvsis of L7 sefpbosews was corried out,

Yield and stock predicrion

Thompson and Bell (1934) routine were used to analyzed yield and stock prediction
for [0 sufphurens. This model combines features of Beverton and Holt's {1957) YR
model with those of VPA, and wsed to analyzed single or several species for single or
several fleet.
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Besul and dizcussion

Lrrowth prrameters

Extreme valug theory was applied to predict L= from extreme values, Predicred
extremne feagth was found 22,64 cm. At 93% confidence inrerval predicred extreme length
fies Derween 20,74 cm and 14.33 cm. Scan of K valoe was performed o predict growth
constant K {vear ", Predicted growth constant K (vear") was found o be 098

The growth parameters, L= and K of the [Dsplphioreus have been estimared for
199597, L~ and K were found to be 2.7 cm and 098 per vear respectively, For these
estimates through FiSAT the response surface (ESPYASE) was 0,199 for main line (solid
lime) and 0,14 for secondary line (dotted line), The growth carves with these paramerers
are shown over s restroctured length distelburion in Fig 1. The t, value was maken as (1
Lo and K {vear') has been reported for {lswfphorens were 220 cm and 1.1 (year')
repectively by Muostafa (1993).

Fig 1. Growth murve supsrimposed over the rsstmuctered lenprh-frequency data
af Ly safriireny rom the Bay af Bengal

Esrigracion of Lo and /K

The modificd Wetherall plot (1986) analyvsis vielded the regresston line ¥ = 375 +
(= B174*K and r = 0975 Based on these poines from 115 cm show a good linear
relationship and that points of lengths below 20.5 cm smeothly spproach the extended
line from which Le = 21,585 cm and Z'E. = 4.759 were obtained (Fig. 20
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(rroweh performance

Urowth performance index obtained here are L== 20,7 cm and K= 98 year ' giving
6= logld 0.98 4+ 2% jogld 22,7 = 270, The nine oiher pairs of growth parameters in Table-
2 give a mean & value of 2571 15 well within 8 5% confidence interval of &' based on
literature date. The results obuiined here are therefore not in disagreement with other
prowth studies of LD sodpbureins

Morzality

The mortality rates M, F and Z computed e 1o
for the £ sufphurens were 1.91, 3.86 and 5.77
respectively, Fig. 3 presents the caich curve -
utitized in the esrimation of Z. The darkened “ =
circle represent the podos wsed in caleulatdon
£ wvia least sguares lincar regreszion. The
correlation co-efficient for the regression was
0,999 (a = 15363 and b = - 5.72). Right hand *
limb of the catch curve was considered. The ‘
fishing momality raves wken by subrraciion of " g I i E
M from Z and was found w be 386 These helanive e CHM
catimates  generally sgree with what licde  Flg. 3. Lengihconveried catch curve of {7,
information is availzble in the lerure (Kh seipburens
vitrarus (Leiglar 19790, The Jones and van Zalinge plot {1981 ) vielded the regression line
Y =413 + (5741) * X and r = 0.9%9. Based on these points from 12.2% cm show a good

linear relationship and that poings of lengths below 18.25 cm smoothing approach the
cxtended line from which £ = 5.741 was obtained.
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Expiorfation rate

The expioimaton rate E has been estimated from the Guiland's (1971 egianisn
Ew=FF+M. Thus from the range of values F and F+M it can be shown thar the rare of
exploitation, E is 0067, Muostafa {1993) have staged thar the rare of exploitation fir the
stock of [0 suipfureus in Bangladesh merine water was found o be 0.582 on the basis of
length freguency date. From these value, the stock of £ swiphareus of Bangladesh coast
epprears 1o be over fishing,

selection patterm

The length at first capours (Lo) from “Selection curve™ were found o be 9085, 10.824
and 11798 for escupement factor Lo, Le; and Ly, respectively, Mustata (1993) reported
that the selection (L) was 11.073 cm on the basis of the net used by the research vessel
{Anusandhani) from the Bay of Bengal, Bungladesh,

Kecruirment patterm

Recruitment pustern suggestive of two uneven seasonal pulses in March-April and
August-Ocrober. Peals appeared in Aogust-Oxtober. [t appesrs from originsl pattemn of
recruimment with superimposed mormal disteibuton thar 47.01% this species & recruled
during March- April and 52.99% recruited during August-Seprember.
¥ield-per-recruit and Biomass-per-recruit
The vield-per-recruit and biomass-per-recruit were determined as o hinction of the
cxploitation rate sssuming Lol =0.4768 and MK = 1.948%, The present exploitation
rate 0.67 which was exceeded the optimum exploitition (E,) (L57. Fig. 4 shows the
vield-per-recruit isopleths disgrams of the varous lenprh a1 enrry for [0 spiphurens
species into the fishery based on different values of E and 3 constant value of M = 191,
The discontinued curves indicate the range which produced the maximum vield-pes-
recriit. The mastmum value of relative-deld-per-recrunt ot the mesting point of the
eumetric yvield curve with the maximum sustainable vield (MSY) curve ar E = (.36 and
Lo = 10.0 o im the vield-per-recruit diagram was so called potential vield-per-recruit.
Hence, the value of Le = 10,0 cm for 0095 year should be considensd as rhe optimum age
of exploittion 2t which the biomass (standing stock) amains s maximum size. The
curve suggests that the maximum yield-per-recrulc could be achieved simultineously
decreasing both Lo and F. However this might cause # significant depletton of spawning
siock, Hence, about 17.37% of the species envered in to the fishery less then sustainahle
kength (TL=10.0 cm). Present fength ot ficst entry was 5.0 cm. It is thercfore
recoammended that maximum yield could be sttended by simultaneously increasing the
length ar first caprure 1o length st MSY 1000 cm,

.
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Fig. 4, Yeild per recruit ssoplechs disgram of L0 sufphureas.

Lengtir-weight refarionship

From the regression analysis of the length and weight the relationship was found 10
be W = 0.03065 L =,

Virmwal population aoulysis

An wverage value of F{L> 5.0 cm) and E was obtained 0.969 and 0.337 respectively.
Lee = 227, K = 098, M = 191, F = 386, a = 0.03065 and b = LE32W were vsed a5
inputs toa VPA. The 1, value was taken 3 0. The virwal population analysis produced for
£/ sulpfurgus with those perameters are shown in Fig. 5. Highest exploitation was
phserved berween 10,0 and 190 cm length class,

Yield and stock prediction

Yield, Biomass and Value were determined as a function of the growth parameters
L= snd K), morwlity rates (M and F), recruited size, length-weight relationship
{intercept and siope) and price (class length} respectively. Yield and Stock Prediction
snalysis showed thar highest vield and price could be sttended by simuluancously
decreasing the fishing moriality o 0.9 coefficient rate (Fig. 6).
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Table 1. Length-lrequency data used for estimating population parameters in goat fish ( Dpenacus
sufpherress canght in the Banpladesh EEX (April'9s - March®97)
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Table 2. Growth parameters of Cpendesy stipdarcus in various areas of the Inde Pacific region

Area L= (cm) K 9 Fleference

Eam Miguel Ray 153 1.0 L% Trmelies and Fauly 14984)

REnar Sea R L.20 L s Ingeles and Tauly (1965)

Kamar Sea 125 130 S Coepaz er o {19855

Burtas Pass 25% [T I RS Corpuz er e (1983)

Ragay Gulf 170 .32 58 Corpnz orad (1585)

Worth Java Coss 15.% 1.74 E i Hedk amd Sadmjat (1978

Murth Java Coast 17.5 (L5 Z Drwiponggo vl (1988}

Marth Java Cioast 6.5 T 2R Drwipanggn eral (19RG)

Java Sea 199 0.E73 25 Suhendro, B, (1956

B ool Bungal 2T oy .70 This srudy.
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Short Note
Prevalence of ectoparasites in farmed Pangasius
hypothalamus

M. Z, Haque, M.H. Khap* and M.G. Hussain
Hangladesh Fisheries Besearch Insriouse, Freshwarer $wmion, Mymensingh 2201, Basgledeh
"Lorrespornding auilor

Absiract

O the woral 240 Pesgasios hypotfialimus (5 - 8. 7om) fry examined dunng September’ll]
b Febrogry'D2, 80 (35.35%) were found w0 be infesied with one or more ecioparasiies
irrespeciive of gener or groups. Seven parasitic groups were identified with the highest
wvenage prevalence of Trichodinlbds (55%) followed by Decerdogyroes spp. (42%), Epevadin
app. (3%}, Aprosoms spp. (7% Argwlas spp. (3%, Grrodaceles spp. (4%) and Piscionls
spp. (2%} the lowest prevalent group irrespective of months. Trichadinid and
Mecvfogymos spp, were recorded o be the deminadng pasasihide growps among the seven
bath in terms of monthly prevalence snd severity of infestation throoghour the period of
i:l'l'l.'l’.*'.l-ll',g;l.u'nn. The h‘iEh.E“ prevalence (B0%) of ectoparasite was recorded in December
and the boweesy (10%) In February itrespective af groups.

Key words ; Ecooparasiies, Pongeiius Byparhalsies

Introduction

Intensified fish culture and ectoparssitic prevalence are koown 1o be closely refated @
cach other. Fish mortaliny due to parasitis infestations was reported by several authors in
virious fish culoure syseems in different cowntrics (Banu er al 1993, Physical presence of
ectoparasite might demage fin, skin and gill, and thus open portal of entry for sccondary
invaders (Kabam 1985}, During the epidemiological studics in Bangladesh, Khan (2001}
and Khan ot 2l {2002) identified the ectoparssitic infestation oz 3 significant nisk factor
for epizootic ulcerative syndrome (EUS). Therefore, present siudy aempted the
preliminary investigation of ectoparasites in Pangasius hypothalamus ar high density
farms in order 1w predict the possible nisk of ulcer type disease facilitated by ectoparasitic
infestation.

Marerinls and methods

The investigation was carried oul from Septembec'0l o February'D? in and around
Freshwater Station, Bangladesh Fisheries Hesearch Institute (BFRI), Mymensiogh,
Bangladesh. Twelve monoculture based Pangssius ponds were selected for the
investigation without any bizs. Twenty live P hyporbalarmis were capiered once lrom
each of the ponds during the samapling period using & cast ner. Fish were capiired
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mndomly during each sampling period irrespective of clinical signe or symproms and
carried to BFRI fish disease laboratory using plastic buckets as soon as possible in arder
10 prevent the ecoparasitic deformity due to death Kahara 1985 Macroscopic ecoparasites
were detected with naked eye bur scrapings of skin slime and gills were tharsughly
cxamined under compound microscope in order to identify the macroscopic ones. Fish
size were recorded s owell during fish examination. Parasitic idencification was
accomplished using the keys of Kabaw (1985). Parasitic loadings for each type was
categorised as Tow, medium and high based on wisual examination and estimation

Rcsulis

Total 240 P. hypothalamus (3-8.7cm) fry were examined during the investigation. OF
the toral fish, 80 (33.33%) were found w be infesied with one or more parasies
irrespective of genera or groups during the sampling period. Seven parasitic groups were
identified with the highest prevalence of Trichodinids (35%) followed by Dactylogyms
spp. (42%). Epistylis spp, (8%), Apiosoma spp. (7%) Argulus spp. (3%), Gvrodacivlus spp.
(4%} and Piscicola spp. (2%) the lowest prevalent group (Fig. 1),
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Fig. 1. Average prevalence of ecooparasing in respect o the fotl number of fish cxamined.

During the investigation period staried from Scpember to February, the highes:
prevalence (50%) of cctoparasite was recorded in December and the lowest {10%) in
Febiuary irrespective of groups (Table 1.

Table |. Average monthly prevalence of ectoparssites [rrespoctive of species im Mo
Fripeithalamres

Sampling month Totzl na. of fish M of fish inlesied Prevakence of
examined with any ectoparasiie ECErirasites ()
Seprember 4} i1 273
Clgrohier 4 iy 47,5
Nivemher ] 5 215

L2
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Decembier 4 24 ik
January i 13 125
Febraary i 4 100
Toeal 24 i} 1333

Trichodinid was found as the most dominating ectoparasitic group among the seven
theoughour the investigated months excepr the total absence of parasites in February,
with the highest prevalence (40%) in December and followed by (35%) in Orober,
(22.5%) November and (17.5%]) September respectively. Second dominating parasifc
group, Dactylogyras spp. showed the highest prevalence (#7.5%) in December and
followed by (30%) Ocrober, (15%) January and (125%) Seprember. Episiylis spp.
Apiosoma spp. Argulus spp. Gyrodactylus spp. and Piscicola spp. were the lesst
dominant parasitic groups. Gill was identified as the main sire of parasitic atachment for
most of the parssites. High parssitic loading was shown by Trichodinids oaly in
Diecember and medium in October and November, Dactylogyrus spp. exhibited medium
loading in December. Remaining ectoparasitic infestations were found a8 low level
loadings (Table 2).

Table 2. Prevalence of sctoparasiies in Pemgssioy Avporhalamrs during sampling monihs along
with lecation of anachment and loadings

,‘m|nl|1|5|15_ Samz af oo, of fish W, ol Prevalence Parasi gy absereed Laocatlom of | Parasidc
ey fish fom) | examined fish il infestation lizgact
inleired | Endesmiion _

Sep {05 i 7 17.5%: Trchodinids dall Lot

5 1E5% Docipogsros e | Lyl L

4 105 Argeives goge. Skin Lo
e, T.3-83 &0 14 150 _Trichodinid (aliSkin | Medium

11 ik Daciylogyrus sop. Lxifl L

= (Rl ] driTaReE Sp. Sk L

7 17.5% Apingima . Skin L
Mo 7.1-T.8 4h y .."1_.5"% Trichadinids Gl Linw

3 T Fiscicod sp Skin lL.ow
e 51«17 di 1 4% ool Gill High

19 47.5% Dhrervlogyrus spp. Gl Mediuim

4 [ Lpisiviisspp SEin |.ivw

| 1.5% Argeuy Skin Luw
Tan (K4 4 ¥ I2.5% Tiviboatimbay Ll Low

& 15%, Leciplogsrus spp. il Lo
Feb. R0-B.7 40 4 1% Lnismtis spp. Akim L
Discussion

Present investigation clearly indicates an association berween parasitic inbestation
and colder months due 0 decreased sguatic spece, high stocking density and

BE
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deteriorated water quality (Hossain ef af 1994). The study also identified a remarkable
parasitic infestation in carfish /P fypochafames) both in terms of loadings and diversity.
which might increase the chances of ulcer type disease o some extent, The highest
infestation of Trochodinids followed by monegenetic rremaodes were found similar o
previeus investigations conducted by Banu er &5 (1993} and Hossain er &l (1994,
Chandra et al (2000) and Chandra and Yasmin (2003} identified fourteen species of
monogenetic trematedes in five freshwater catfish and air breathing species of
Bangladesh, Gill had been found as the most vulnerable sice for ectoparasitic infestation
dwse o i1z thin epithelial layer and physical protection by the operculum. Exposurc of
fish skin by external parasites might be one of the sufficient causes for the invasion of
secondary invaders o develop ulcer type digewse,

Heferences

Banu, A.NH., M_A. Hossain and M. H. Khan, 1993, Investigation into accurrence af parasites in
carps, catfish and tilapsa. Progresare Agrionlioee, 40182 11-16,

Chendra, E_J., H.E. Paul and M.A, Telam, 2000, Monogencan cotoparasites of Wallzgo ariw (Blych
& Schneider) in freshwater fishes of Mymensingh. Bengledeh. [ Aged, 2501 ) : (in press)

Chamdra, K., and B Yasmin, 2003, Some rare and new moanogenetic emerodes from aie
breathing freshwater fishes of Bangladesh, fodien f Animed S0, 73 2 111-116

Hesgain, MoAs AN H: Banu and M.H. Ehan, 1994, Prevabence of ectoparasites in cirp nursery of
greater Mymensingh. Propressive Agronfiore, 5025 : 3544,

Kabara, £, 1985, Parasites and disenses of fsh culred in the wopies, Taybors and Francis Loe.
243 Cherry 5 Philadelplia

Kban, M.H., 2001, Epidemiological smdies on Epirosiic Ulcerstive Syndrome (EUS) in
Bangladesh, PRI} thesis, University of Stirling, Scotland, 228 pp,

Ehan, M.H and J.H I...Ijl.l'.'].'. 2002 Raigk faciors and socio-ecomnmic impacte associgied with
epiznotic ulcerative syrdrome (ETS) in Bangladesh. In: Primary Aquatic Animal Health Care
in Ruoral, Small-scabe Aquaculture Development (eds. R Arthur, M.). Phillips, R.P,
Subasinghe, M. B, Reaniaso and 1.IC MacRae). FAD Fish, Tech. Pap. No. 404, pp. 27-19,

{Manuscripr recelved 13 Devember D03

1]



Notes for Authors

Lanplacteah foersel of Faberiey Bmwgerd mosideny English-langusgs research papers, sSentific notes
End roview srtiches celsied o all mperss of fsb & fishenes science for poblicsion. Materials must be
original. onpobished werk snd sor sndes ronmdesstion e pobliation elsewhere.

Frepenios of casesmipes: Mooy mew be ryped, dogblespeced oo one side of A4 (30 x- 2] om)

g with o e 18 om mamps on =t ide. Each mmnencripn should have 8 oover page bedring the full

titke, marsess) of memhos's) end sendesss adderssion ), adidorss of commespondenie 2nd 8 shart cunnkmg thils of

o oo Cham 30 charmsrurss. The secend page: will incisde the fall tre and 3 concise Absract of nog mose

than 150 words felicwed br ap w Sve ey wonds. Bapineing from the thind page, the manascripe shoubd

he somged = the llewny egeescey Dondecres kstecaly wd oethods. Beolts. Discumion,

Coodesiots & sersay Adisowicipr=esn (i coomwary) d References Each table and figure

shouid be oo e prer Ficrees of ide, Sousey sod photegmepbs shoald be marked ln the v

Scieaific moom uhowld by womes with o Abworney, b mew Srviding up inno ocher conventonal secrione

Review wracle = procs@e, o Gy wide wpes of comemx imsesten, ciiher invied or sgreed with the

Edicor. shomglhd e 5 Aberecy mod naon sxceed W) pages of rype-acigss.

Referescres: The b= of mieeecess sl be saaped aipiaberislily acconling 1o the sumame al the fir

muthor Lo sxaspien o pwes b

| Bk | Pl T.V.R., 1990 Agmecuimmre: Princples and Practices. Fishing Mews
Bewiks, (s S5 o

{Baneiill,

procosiang chaparr TWomg C5, FA Whiney &= W.E Jobnson, 1992, Applicacion of different
pc of Eerize operimensl encioserss © mudy the pathways and Brte of
che—nryl polfipteety [= Morme soeyies sncdeded sxperiments (ede C.5,
Wosg = ) Herses) lowmasossl Developmen: Research Centrs,
Doy, . [72-183

Joersai moce DSdve, ], K Abmed pud B D, 1992 Bewunce anlizsion by beneficlaries
= pond fab Sy Bespdaieh [ Zoal, 1315 : T1-Th

Tabler Tibiss should be smmberrd @ Arsbic namersl i the order of their meation in the tewt. To

mﬁe##ﬂgh@iiﬂ.mmﬂ:ﬁ-ﬁwm&hmﬂ_ﬁdﬂmw

footnoem, i regerest shonld be aclamted with ower e stperwTipl lettess #nd typed ai thie botatm of the

ebben.

Figur=s Fipers shogls be mumbered in 4rsbic spmer] Deipnal Gne dowings on racing papers or loses

Frin=d oepes dowmp. o mgErey sdditensl ETwerk and type- mettimg bl withstudable up w

A redecrios, shoold be smieened Phomsgonds shoueld be sdecred only o (lusirate something that

ceEnnee eiogesscly e dapiieed 1 ey other manner, they should b in origingl sclarngements in the form

of glossy bisck == wise prm

et sod mretalc Meme = mermptorally scoepied phyucl messirement undts should bs oped. The

24-bmer ook shoald brosed m e ol doy,ep 134G aa L4 pn

Sebmisson: For the G tms, o copics of the maousript i b seni 0 The Editor; Saggdrdesh
Jowrzmal of Frsberies Revearch, Bangladesh Fisheries Research Instituce, Mymensingh 2201, Bangladesh.
Fax E30.91.552%0 F.ogd- mfaEfn g bd Paperss will be reviewed by oné or more experts i the
redevan discpline and evalioned by the Editonial Beard for publication. Any paper desmed to be of
mﬂnmquh}ummhmﬁr drlmﬂmyh:mmﬁmruthurti}mtrmutm

Pnnlh'q:hqn: T:h E,.I:Hlflmﬂ h-e-:lm'pd{mm m—mm:q-m{hnm] Eur&mqmdp&pnt

Proofs: Proofi will be sent 10 the corresponding author and should be recumed 10 chie Edivor within 7 days
of receipt. Alterptions in proofs piher then the cotrection of fypesetter’s srroes are discourged.

Beprines: Sathioe!s) will receive 10 {eee reprinis of the published ricle




Bangladesh J. Fish. Res., 8(1), 2004
Contents

Grpwth of juveniles freshwater prawn Macmbrachiom mﬂhﬂ'mﬁrfcd with variows
protesn diet conteining differen) bivwastes
B Thirgmurugan and P. Submmanian.. . A R |

Efiecy of likgh and low cost brood feeds on gonado-semaric index and fecundicy of
frestwater prawn Macrobmchinm regenbengsi de Man
AL Lokman Ali, M. Mamnoisr Reshid, 5.0, Abmed, K. Haean and M. M. el

Effecy of phissphoroas sapplementition in the formulsred fish feed oo carcess
guality of Nile filapia ¢ reochrmmmy niforcws L.

M.RU. Sarkar, &, Yakupityage, C K. Lin and DoC, Linde... R e SR L
Food habio of (xpgaser hﬂlﬁ{ﬂmi from Fapmi Lake, Bl:l_dl:l:lh

A Mo and M-ACRsedl 0Ll L s AR e
Effects of iso-nirrogenous fertilizers a5 nutrient sooress on carp polyoulure in Bangludesh

M. Begum, M.A. Wahab, M.5 Hag, M.Y Hossaio snd M M. AL ... A5
A miwed culiure trafl af mud cral l,.ﬁ;'.ﬁhm:nl’nﬂul! wirh lﬂl.p-ll IMWL}

5, Rebman, M.E. Hog and 5.1, Ahmed. .. R e SR L T R

Water quality parameters of coastal shrimp s from sachwestand souchesst regions
of Bangiadesh
M5 Indam, AH. M. Muosials Kamal, MA. Wabab st & Dewatl oo i 53

Cephalopod Fshery st Kakinads along the et coast of India : Besource chamsteristics
and sieck dssessment of Lalige dirssncel

EM. Abdussamad and KR Somayaiula............ LT T EEIERER P bl
Population dyoamics wndl the management of Uee goar fish bhﬂﬂ:mmhhm

from the Bay of Bengal

MG Muatafe and M- Shabadai AL ... et e (L LT e e R L R e SELCHLRR |

Frevalence of ecioparssites in farmed mmm
M. Z Huogue, M-H, Khan ond MG, Hussain, ., b 3o e bl e 4 e B 9 e




