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Effect of feeding bioencapsulated Lactobacillus sp. in live
Tubifex sp. on the growth performance of gold fish
Carassius auratus Linnaeus, 17 58)

T. Jawahar Abraham*, Amlan Dasgupta and Tirthankar Banerjee
1)e purtnrcnL ol Fishe rt P:rtl.roiogv and i\licrobrologv. Facultl' ol l'ishcrv Scicr.rccs
\\'cst licnglI Univclsit1' oIl\nir.n.rI lntl Fisherl Sciences
ri lludhcrhat liorrcl, (ihrrkgarir. I)tnch:rsur'.rr PO. I(olh.rLa 700 091. \\rcst 13cngril. Inciil
"(iolre sponcling arrthor'. I nrail: abrahlnrt jl(r gmrril.con.r

Abstract
.\n attcml-rt ri,as nradc to fucd biocncrpsr:lltt Lttttt,buttlltL: sp in lrvc I'ish tbod orgrnisnr
'l ttiti.l,:.r lirr usc in 1l'tc culLurc ol goicl fish (.arir.r.ir'rr.r .1lli1tlri. Thr (.'. rriri'arlrs tl'ics r ,hcn ie cl

rvitlr biocncrpsulatcd LuctobtttiLlu: sp. in 7irblr,.r shou,ecl significlnt improve nrent in total
wct ri'eigh1 gain (p<0.007) and |'(iR (p<0 (ll) comfareri to control. Thc speciiic gro\\,th
rate ancl r.nern survival u,crc sliglitlr' hrgher. althoLrgh insignilicrnLlr' (p>0 ()5) in
hioenclpsulrted'lirbtltr 1cd groLrp. Nonc o1'the b.icteliologrcal plrlmcLers o1'the f-ish gut
bellt'ccn the cxpcrimcntel and control grorips di1'lereci signilicantll' (p>0 05).
[-ucLoht.tt:tlltts sp. \\,as rccurdccl lit a lcr,cl ol log 5.1]. g on thc 90'r' tlal of cxpcrimcntation.
\\'l'rcli thc cxpcrimcntal (:. uut LLtu\ flics rvcrc rnlcctcd l'itl-r /'.ilri/oirrrrrra.t,//iroli.sccl.r, tl'rc

lrioencafsrrlrted'liLbilc.r lcd gloup rcsistcd thc inlccLion. 1'hc sun'ir,al u,as significantiv
highctr 1p<0 051 in biocncapsulrtccl 7)r&l/c.r llcl group (:1.1(lir) Lhan in control (ll(lt,).'i'hc
C. tuLl(tttLr fccl u.'ith brocr.rcapsulatcd,'lithilcx shou,cd lcss (550,a) sigr.rs of tail,,fin rot.
Likcrvisc. a signiiicant improver.r'rcnt in total \\,ct u,cight gain (p<0.009), I.CR (p<0.01)
ancl SGR (p<0.0,1) o{ C. (tLL}'Ltn^ broo,,'1er 1td u,ith bioencapsulatcd'liLbiJcx \\,as sccn
conrparecl to control group 1cd u,ith depuraLecl'lthilcx.

Keyrvords: (.'aias.'rzr.r uLLt dtus, Lu,:tobucilLus sp, 7)rDllr'-r sp. ISioe nclpsulirtiun

Introduction

The r-rsc of probiotics in aquaculturc is u,cl1 stLldied rvith r,ar_ving reports ol their cllcct
on gro\vth, sur\:ival and disease resistance of drlle rent commerciail-v important aquatic
organtsrns (DoLrillet ancl Langdon 1993, Ringo cr al. 1c)c)5. Getesoupc 1999. Irianto ancl

ALrstin 2002). Ir.t ncluaculture scclor, ihe ornar-nental lish brcccling and trade providcs
excellent opportLlnities as a non-ioocl fishely acti\:it\, lbr cmplol'ment and incomc
scllerrLiolt. It is totalll,cnr,ironmental friendll,, socialll'acceptable, involvcs lotl
tnt,esLmcnl u'ith short geijtation pcriod tbr ever),c),clc o1'breeding and grou'th, could be
edilptecl as a small-scale bacl<-vard cnterprise ancl ensures high profit. Application ol
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probiotics it.t oLnamcntal fish rearing is also grrining rnr1.rs113ngc'. Thc benelicial c1'1'ccrs

ol iish gu1 antagonistic bacteriul-)r as probioiic in ornamcr-ttal lish culture hai,e
clcn.ronstnrtecl in carlier reporls (,\londal at ctl. 20(8. Abt'aham ancl Birneljee 2007,
Abraharn ct ttl .20()7a,b, Abrahan.r 2008). The Lrrcscut studl,reports the bioencapsr-ilation
of probiotic in lrvc lish lood organism and its irrfluence on the grori,th, sun.ival and
discasc lesistance of ornamental fisl-r Carzrssitts (uLralus.

Materials and methods

The livc 'litl:ifcr sp. \\,as proculed 1'ron-r rctail ornamcntal flsh traclers of ,\{ohanptrr',
Nedi.r District as rncl lrhen requireci. Belbrc usc, it u'as clepurated ftrr 2 clry,s in running
\\'etcr \\'ith a ilor,r' ralc o{' 6 Lih. An antagonistic bactcrial strain, Lactobacillus sp. P2 1

isolirtccl 1'rom (,'inlllrrus nrt igttLa gut (Abraham and Banerjec 2007) u'as ilsed as a

probiont. fior tl.re purpose of stanclardization 01'optirxLlm dose and timc lbr tl-rc

bi<rencapsr,rlrtion of l-octoboctlhts sp. in TtLbtfc.r, a series of glass test tubes conraining 10

ml each of cle llan Rogosa Sl-rarpe (,\,1RS) broth u,ere seeded rvith 2.1 h olcl plobiont ancl
incr-rbatecl iirr 2.i h. One gram eacl.r o1-clcpurated TubiJbx n,as 1ransl-crrcd in to the tubes
conLarning 2-lh gron,n plobiont ibr biocncapsr-rlation. At regular inlcrvals, the contents
ol'Lhe tr-rbes rre rc 1'rltercc1 ti-rror-rgh 60pr bolting sill< cloth, stcrilizcd b1, placing in boiling
rintcr lirr an hour, to scrcen oLrl the broth fror-n thcTitbtJcr. The bioencapsulatcd'fubi.fc.t'
from eitch LLtbc l'','as then transl'crrccl asepticallv into tubes containrng 9 n-il stcrilc salinc
separatelr'. I'o clctermine the initial bacterial count of 'l-ttbiler. olte gram of depurarecl
'l-ubLlcr u'as transfcrrecl to a tube containing 9 ml steriic saline. Usrng a sterile glass roc1.

the 7)rby')r \\:ere macerated, r,ortexed and clilr-rtcd b,v 10 lbld serial dilution in srerilc
salinc tct appropriate lcr'cls. Alicluots (0.1 ml cacl-r) liom appropriatc clilutions were then
sprcad plated on to MRS agar ancl incubiltecl lbr 48 h. Ai'ter incr,rbation. the catalase
ncgeLivit colonies $crc coLlnted along r,vith total counts. Iror cxpcrimcntal purpose,
biocncapsulation of laclobttcillt.Ls sp. rn Tubtfct u'irs done ibr -15 n-rin as rbor,e.

(lala.s.rilr.r atn'atus llies ol srze 0.48-0.55 g rveight and 29.10-33.:10 mm length and
brooders of sizc 7.7\-7.89 g u,eight ancl 91.00-96.00 n-rm length u.,ere usec1. Irortr C'.

Ltut'LtttLs it'ies rr'erc inLlodr-rcc'd into caci-r ol tire tuo ,(001, capacrt,v liberglrss reinlitrcccl
plastic (liRP) tanks containing -100L r,r,ater'. Ninc blooders (-5 , and 4',) u'clc introduceci
into cacl-r o1' 500L capacitl,' FRP tanks containing -100L u,atcr. The erperiment \\,irs

carlierl out ibr a period of 90 c1avs. Both groups u'cre led rvith commercial pellered feed
at 5qo of tl-re body rveight clailf in tu,o split doses. Bioer-rcapsulatecl TtfiiJer ri,ere led to
the cxpcrir-rrental fish at 5% of bod,v r.veight on e\,er\: 3"r dav as againsl thc 2"'r dose of
pellet lcccl. Simultaneorislr,. tl.re control fish r.r,cre fed u,ith depuratecl'liLbiJer at 50.; of
the bociv u'eight. The t,astes and faccrl rratter r.lcrc siphor.red or-rt ancl 50'ri, of thc u,ater'
u'ls cxchangecl on cver'1,-l''1 dar,.'1'hc hshes *'ere ohscrvccl iot't-nortllitv clailr,,tnd Lhc
cieacl ones rcmor,ed imn-rediatclr,arrd u'eighed. The lcngtl-r and rveight of rhc fishes of all
catcgortcs ri,erc notcd at regular intcrvals. From thcsc data. the survival percentagc ancl
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gr0\\'th parilptclcrs uch as \\'et \\'cight gair-r, ['cecl conversion ratio lF ( -R; rnti sIucil'it

gro$,Lh rrtc (SGR) \\,erc cstilratecl.
Bacrcriologlr \\,ijs performeLl onl)'['or C. ttrutrttL-t tiics.'Iu'o fish each \\'ere scooped oLlt

1'rom experimental and coritrol tanl<s and killcd b1, placing them in seperate glass

beakcrs contirining ice cubes. Gut u,as dissectcd out asepticillly, macerated, seriallr'

clilutecl aircl cnumeLared rhe rotal plate count (TPC), total ,\IRS coLInt) Lactobttcilltts sp.

coluL. motile acromonacls, presumpti\/e pseudomonads, total colifoi'ms, lactose

lcrmenLcrs and lactttse non-fermcnters as per APIIA (1992'l .

A patl-iogcr-ric slrain PsuLdonrotttts .fhrorcsct'ns iEC. lront thc collcctiiln o1' I(olkata

Unir cr.sity q'as uscci Lo tcst the clise asc resislance of thc expeliment.tl C. ttttt.ctltt: frics bY

imnrcrsign 1ssa1, (Ausrin Ltt LrL. 1995). From eirch ol the bioencapsLllilted 'l-rLbifcr f-ed lnd

control C. aulurtts 1'rics tanks, 10 cach ollishes \\rere scoopccl oLlt and it.rtroclr-rccd it.tto 1',r'o

gLltss aqr-rlria nantell,'B1 and B2. In a sit-nilar utannet', 10 cacl'r o1'conlrtrl C. illl/11111-( fries

ricrc ir.rtrodr-tcecl into t\vo acluitria namelr, Ci and C2. To facilitate int-ection, L\\'o or three

scales u,ere rcmor,ccl il'on-r flr.e lishes from each aqtlarittt-tt ancl reintrot'lucecl into the

res!rcctiye aqLraria. i\ll the rq,.taria containeci l0L sand f-i1tercc1 \\,ilLef iln.1 the cell

suspensiol oi'P../lirorc.icr:rz.\ 58C r,rs acldcti itito B1 ancl C l t:ttllis it'l sLtch a \\'av to get a

lcycl ol 2.0xi06 cells,,n-rl oi'realing \\,iltcr. 'fhc aclurtria Bl lncl C2 r'cceivccl no brlctctial

i6ocu1ul-r 1r.rc] sel.cd gs cctntrol. rcspectivcl)'1or biocnclpsLrliltctl'l'ttbtlLt. fecl ar.rd colltrol

groLtps.'-['he tcst el-]itrals \\'cre mainteinecl rn thcrr lespectit,e aquaria ibr 30 clel's ancl iccl

rlaill,nirh pellct t'eecl on clemancl. The accLrnulatecl faecal matter tlncl olher \\'astes \\'ere

siphoncd-out on ever\r 5'r'clav. r\{ortllitr,, extcrnal signs of infections and bel-ravioural

abnolmalitics \\,erc recorcled clail-v. StaListical anal1'scs (!r-Lest ancl stttclenl-L test) u'erc

as pcr Sncclecor ancl Cochran (.1974).

Results and discussion

Tl-rc p1c-ri'cighcd c'lepuratecl TirDrrt-r rvele I<ept in 10ml trlRS brotil cr,rlturc oi
Loct6but:ilLus sp. P2l for prc-deten-nined tirne ancl the count ol l-trctobttcilllis sp. on,\1RS

ilgar irs cotrfirmeci bl,calalase tcst (i.e., catalase ncgativc) \\Ierc asscssed tlt regLllar

inrerr,als. Thc results of ibur cii{'lcrent Llials macle to slandaldize the biocncapsulation ol'

I-acrohot:ilfiLs sp. in Tubtlc-r arc prescnted in Table 1. The cotlnts rvere cot.tsistcntlY the

same (log 9.08-9.16,,'g) lol up tit 60 min, and thereafter, shou,ecl a decline to about 1og

g.ggig in 90 min. The clcpurat cd Tubi,fcr had TPC in the range ol iog 7.08-8 18ig'

Table l.13iecncrrpsulaligr.r ol/.ar:trrha(l/17r.{ sp. P21 in livc fisli foocl organisrt't 7)rDilr.r sp

Trme in min 'lotal i\IRS coLtr.ttT/g Lactobtrcillus sp. P21 count.,ig

0

15

30

7 .67 -r 0.52

9.13 -f 0.06

9.11 + 0.04

<5.1i0 + 0.00

9.12 -f 0.06

9.08 * 0.05
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.15

60

90

9.17 r 0.06

9.16 -f 0.06

8.90 -r 0.22

9.16 -r 0.06

9.15-* 0.07

8.88 + 0.2.1

Thc C. tlLt]'utLLS frics rvl.ren lecl lvith bioencapsulatecl TubiJcx shou,ed srgniiicant
improverrent in total \vet \veight gain (p<0.007) and FCR (p<0.0i) compared to
conlrol. On the other hand, tl'rc SGR and mcan survival u'ere sligl-rt11'highcr', althoLrgh
insignil-iclntlr, (p>0.05) in bioencapsLLlatecl fiiDi/).r fed gronl-r than that oi'the control
(Tab1e 2). -\ signifrcant irrlruvcmr'ni in luti-rl\\'et neight gain (p<0.009), IjCR (p<0.01)
anc'l SGI1 (p<0.04) of C). rutrutu.s bloodcl i-ccl ri,iLh bioencapstLlatetl Tubtia,r \\ras scclr
conrpareci to control fed u,ith depurated htbtfcr. Thc mcan sun,ival, ho\\,e\,er, shorvcd
no valialion (Table 2).'fhe results demonstratecl the beneficial cl'fcct ol l'eecling
Lactobucillus sp to C. (tla'otlLs broocler. In general, higher the u,eigl-tt gains, thc higher the
f ccund itv.

Table 2. Grou'11-r pcriirrr.nancc of (,'arrr.rsirrs LttLtotLLs l'rics uncl bloocier fcd tith biocncnpsr.tlrtcr-l
'l ubtlr.t

Cirou'th piirnmctcrs (lola.r.tla.i .11 / ar17l.\ frics (iii'rt.r.tltr.r ut t t u Lt.t s bloodcr'

Ijri es Bioencapsulatcd Control BiooncapsulaLccl ConLrol
7)ihllu"i lect lrr&l/lr lcd

'l'otrl r,i ct t oight grin (g)

r\lcltn sun'ivl1 ('10)

Foorl cour,clsion m tio
Spccif ic gro\\'tir riitc

41.23 * 0.+6"

93.75 +,1.75

-+.3E + 0.()-+r'

1.-l() + 0.04)

33.93 +
0.1 8'

86.25 + 1.25
-1.91 * 0.01r'

ll8+002

Q I f 7 + ) )1.

100.00 + 0 (10

5.lt * 0.0+'r

0.91 + 0.01'

i3.9i +

0.3 8'
86.25 + 1l)
596:r006J
0 66 + ().():'

YrilLrc: sharing eomnron sLr]rcrscril-its uithin ro*,s erc signil'1c;rntlr diililcnL. .r: p<0 0067. t: 11.19, cif-'lt b

Ir<().01i.t--9.2li.cll'=-1:c: p<0.(X)9,t= 10.20,d1'=-l: d: p<0.01.t=-927,c11'=.|e: p<0.038,t:-1.99.ell--1;

The resr-rlts olall the above experiments were tairl-v unilorm, probablv as a result of
sLlppl\.oi'r.rnl<nou,n gro\\'th factors or grorvth stimulators nccdccl loi' the grouth ol (,'.

trluutus.'ll.re results ol Gilclbcrg and Nlikkelsen (1998) also revcalecl that thc spccific
gro\\'th ratcs of iish given clil1'erent cliets cor.rtarning lactic acid bactcria at i0fr'g fccd
n,crc ['air]r,Lu-riiirln'r. it can bc inlcrrccl flonr thc lcsLrlts o1'the present sturlr,that tl.ie

bioencapsLrlation o1'LttctobttcilLus sp. plaf an important role in improving the clictarv
virlrre of 'l'rltilcr, u,l.ricl.r favoulablf iniluencecl the gro\\,th and survival o1'C. (uu'utt,Ls.

Lil<eu,isc, fee cling turbot (ScophthantotLs ntaxirrurs) lan,ae r,r,ith biocncapsr-rlated lactic acid
bactcria ancl Brrcil/rr.s loioi signif icrntl\,impro\-ed the rveight ol tr.rrbot lalvae (Gatesor-rpe

1999). Thc obselvecl gro\vth improvement in the present stnd--v could probrblr,hc
attribLrtcd io thc sr,rppl1'of essential nLrtrients ancl cnzy'mes important in digestion
proccss (Dur-ri11et ancl Langdon 1993) or due to aiteration in host lxcchanisnl (Dceth

.+
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198-1). clc Ia lJancla €L al. (.1995) reported incrcased cnzJ.'me acti\rit-v ir-l turlrot larvae u'hen
leci u,ith clisrblc'c1 lactic acid bactcria. Accorclir.rg to them, supp11,ol lactic acrci bactc'ria
sccr-ns 1o bc irn ci'l'cctive supplement to collnter enzylnaLlc clcficiencies. lncreescd gro\\ith
mav llso be lttributed to procluction o1'r,iLamii-rs b1'lactic acid bactcria (Goldin and
(iorhrch 1992).

r\s scen in TaL-.lc 3, none of the bacterioiogical pilran-reters of tl-rc ['ish gut between
tlre erpelinrcnLal arcl control groLrps cliff-erec'l signilicantll'(p>0.05). Fcccling C. auratus

fl'ies ilith broencapsulatcd'liLbiJ'ex dicl not aff'ect the dominant Gran-r-negative non-
bcnc[icir1 bactcria such as motile aerononac]s, totai coliforrrs, lactosc lcrnrcnters ancl

lactosc non-lcrmcntcrs. Although the presumptir,c pscLrdomonacls u,e re LCclucccl in ihe
gLrt of irioencapsr-rlatcd'liLbiJct t'cci fish. rhe cliifurence bctu,cen this gloup and the
control n,as observed or.rlr,at p<0.06 lo,cl. Thc l'act is that t1'tc probiotic stlain
LucLobucillLLs slr. \vas lccorc'1ccl at a lcve I ol log 1.11 g gut on the 90'r' dav of
expcrimcr.rLalion, mav be becausc o1'their rnabiirtv to u'ithstrncl peristaltic mo\:ement in
the gr-rt or lack of attachmcnt sitc to cllcct colonizrrion.'lhis ploblLrlf inclicated thnt the
popr-rlrtion oi LLtctobut:iLllr.r sp. ri'as not sulficrent enough in thc gaslrointestinal trlct o1'

C. mLtuttrs h'ics that could signilicantlr'a1'fect t1.ic glori'ti'r ol cxclude the nor-r-benetlcial
bactelia. Thc lesults corrtradicL n'ith that o1'the ill-z'ilio stuclv oi'^'\br:aham irnd Bar.rerjee

(2007), rvhich de nronstriited that Lut:tobacr11rr.r sp. u rs crpable oi inhibrting motilc
acromonacls, co1i1'orr-ns ancl pseudonronads. This. huri'er-er. cor-r1d no1 be Iransferrecl to

Lhc zii-r'r'.'r.r situation u,hcn aclminisLclecl r,ia lile lish iood organism Iu&ftr. Such
irrabilitv cor-rlcl probabll,bc attribLrtecl lo Lhe poor colonizatior.r of thc Lttctobaciilzi,t sp. in
thc gLrt o1'biocncapsr-LIa1ec1 TiLbtlcx lecl group. Bogut ct a/. (2000) obserr,ed reduction in
Lhc incidcnci-- ol -/i.tc/zcrichia coli in the gut ol sheat fish, Sifurias g/ali.s. u,hen fed lvrth
.ljizlclcri:r.rcctr.i Juccuttrt lirr'58 cla;,s. It l.ias beer.i statccl tl-rat L,r\'colonizing the intestinal
lnLrcolls lli,cr iactic acid bacteria rnrv ser\,e as firsl ciclcnsc barricr agrinst inr,aclng
pathogenic bacteria (Ringo and (}itesoupe 1998). Oncc color-rizcd. the probiont altel the
nricrobial matabolisnr bv the incrcase or decrease of reler,ant cnz)'me lo'els,
conrpetitrvely'excludc the poienlial pathogcn b1,the procluctior.r of inhibitorv
compouncls or compctilion lbr spacc or ox\:gcn (Irianto and ALrstin 2002).

Vlren t1'rc expelimcnlai fishcs rvcrc challcnged t,ith P..fTuorcsccrts 58C, thc
lriocncrpsi-rlltcd'fttbiltx Iid groLrp rcsistccl bacterial infection. The survir,al ri,as

signii'iclnLlr'high (p<0.05) in bioencapsrLlated 'ftrbilcr fecl group (-1-19.0) than in control
(22i)0) F-rilthcr', Lhc brocr-rcapsulaLcd 'ltLbi[c.r l'cd O. tu.nutus shor.r,ecl icss (5690) signs oi'
tarl f in ro1 colnparL'd to contlol (780,b, Table 4). Likervise, earlicr sluc'iies on.\'clriro.ra/rzl
ancl Orclroil,rzclzzrs irn,/rlss (llobcrtson et tt|.2000'), C. auants (Mondai cl rz1. 2003) also
presentecl less evidence of minor l-realth problem such as finitail rot in probiotic 1-ed

groLlp. Thc rcsults of the present studv demonstrated that Luctobacillzr-r sp. P21 u,as

caprblc of impror,ing the disease lesistance and rcducing the bacteria indr-rced

rroltalitics in C. alrlrzlrr.i. besicles ir-np1el,ing the dietari'r'alr-Lc ol"lubil'cx. Presr-rn-rabl-v, the

-ri
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F.llc.'t ol leerling 1-airob.rLrllirs sF. in live 7)roilrt sl. on goltl l'ish

Lttt:tobttcilhLs sl. P2 1 nigl-rt havc activalcd ihc cellulal end hLtmoral restr-tonses o1- thc
ornanlcnLal ['rs]-r as has been suggestecl in earlicr (Lranto anci Austin 2002).

Table 4. Disclrsc rcsistancc in (.lrrla.t.rirr.r LLtuLttu! lrics lcd rr,iLh biocncapsr-rlatccl'lthLlcs

Survival (oo) 1n1i.1i1,i11.* (96)

Trcatmcr-rt I nf ec tecl

stocl<

Uninl'ected
stock

Iniectecl
stcl c l<

Unintecterd
stocli

BiocncrpsrLlalccl
Tzrbilc.r'let1
(- or-r tlo I

.+.l.4rl'

2.2.22'^

8 8.89

17.i8

56.5 6r',

77.78L

11.11

-t ,-1 . -1 -l
*: Perecntrgt o1 f i;h criribitcil tlril f iu rot in -i{) dlrl: ol'arFerir'r.l.nt.rl inl,:ction. inlcctcql \\itll 1)jrrllrlrrTlrr/rrlj

\\rLcr on Lhc l'.: ', and -10'' clirts o1'experirlcnl.
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Dietary protein and energy interactions- an approach to
optimizing dietary protei'n td energy ratio in walking
catfish, Clarias b anachus

M. Zulfikar Ali*, M. Enamul Hoq, M. Mominuzzaman Khan and S.U. Ahammed
I3.i ngladesh Ir ishc r-ics lleserrch In sti tu tc

Frcshn r tcl S La Lion. r\'lr,nrensingl.r 220 1, Ban glrtclcsh
*Oorrespontli n g ir Lr t hor. 1'-nrrri l zui l i l<a r_b1'ri (rr vuhoo.com

Abstract
An E rvccks Icccling trial r,r'as concluctccl in I stirtrc incfuur rearing sYst!'nr Lr rnvetItu,r[e
protcin to cncrg)'ratio (PrE ratio) in nall<ing crtfish (llalra.i hrralaclrir.t. Six fishmcal
basccl clrets o1'tn,o protcin ln'c1s (15 ancl 3-i'lu), clch riith three lipid lcrcls (-i, 10 anci

150,r) r'esr-rirecl in PiE ratios ranging l'rom 13.j7 ro 11.97 rr.rg protein l<Jr gross enelgr'
(GD) *,crc Icd to 50 lish in triplicltc. Irish t'crc fcd (r'lo oi Lheir bocll'ucight thlec timcs
pe r clav acljustcd Iirrtnightll'. Significantir, highcr (p<().05) grou th ratcs it.i terms of
t,cight griin,0o ucight grin rnd spccilic gro',r'th rate fSGR) ricrr eviclent in f ish lici rr'ith
higl.rel protcin dicL.'l'hc highesL gron,Lh rate \\'as i'oLrnd L-.r't'ish feci 3500 protcin. 17.06 k-i

G1l rvith a 1','E ratro ol 20.55 mg proLcin l(J'r GE. Signiiicantlv bcttcr (pcl-).05) lecd
convclsion latio (F(iR) u.'as also cvrclcr-rt in i'ish lccl ri'rth ltighcr protcit-t clict ancl bcsL

F-LIR u,as kruncl b1'f ish icd 35qo protcrn, 109u lrpid, 17.06 l(J-r Gl: r.r'ith a P..E ratio o1'

20.55 mg protcin l<J'r GE. Signii'icantll,inclifltrent (p>0 05) r'rlucs of proLcin utilrsaLion
rvclc found in bctr.r'ccn thc both (higher and iorvcr) plote in clicts. Ilighcr lipid deposition
(p< 0.0i) in rl,holc boclv was obscrved uith incrcasir.rg clietarr, lipid lcr,el at cach protcit't

clict ancl as highcr (p<0.05) lirr Lhe lower plotcin dicts. Thc studl,r'eveals that (1.

bultut:lLus pcrlbn.nccl best the clict containing 35()t,, 17.06 l<J gr ancl 20.5i mg plrrrcin l<J g

GIi protcin. gross cucrgy rncl P,,E ratio respectivel],.

Key wards: OlLtritts btttt ttclrr.s, Ploteir.r to cncrgy ratio, Dietarl.'proLcin ancl lipicl lcvcls

Introduction

Dictar-v protein 1o cncrg.v ratio (P,/E ratio) in lish clicts is of great importancc ancl

er,idence of the Llsc ol dictar-v plotein as an importiurt cncrgv sorlrce is ri,idespread
(Corve.v 1980, Wilson 1989). Il the dietarS, I']lE ratio is unbalanced so that non-protein
energv is inadequate, dietary protcin ma.v bc catabolisetl ancl Llsed as an cne rgy source to
satis[,rnaintenancc before gro\vth (Cor.i,e.v ancl Sargent 1979, NRC 1993). Conversely, if
excess dietar,r, energ!,is provided, f-eed consumption and protcin intake ma-v be limited.
'lhe lirregoing discussion docs r-rot consider other possible phy5islogicai eflf'ect Iike
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Jit'[e rcrtt rliulrtr pl'otein Icvc]s and \'tl) 11F, f lorcin to t,i.t(r'By l',rtios t.pit\ irnl.9.c ,,p
prolein melabolism. In general, dietar",r, protein requircmenr\ seem to be > -150,i fbr.
CLarius btttrttchtLs and some\\,hat higl-rer lbr C/ar.za"r QuricpitllLs ancl hl.bricl CLttrtas clill.sh
(trlachrels and Henken 1985, Deganr et aL. 1989, Srngh and Singh 1992, Jantrarotai cl ol.
1996. Ali and Jauncer, 2005). Uniortunateiv, clielarv cnerg),' rcqLlireme nLs oi'rhese u'orks
\\,erc not unifbrntll, cxpressed (GE: gross encrg),, DE= digesttblc e nergl, or IIE:
mctabolizable e r-ie rgy') resultirrg unilniform comparisons betiieen str-rclie s.-lhc 

u'all<ing catfish, Ciaritts butochtLs is a promising species lbr aquacultLrre b\,
virtue o{'its omnivolous lceding habits, air-breathing characteristics ancl highcr market
price. Tl-rev are hardl', can survive in adr,erse irqultic environment and cuirured n,ith
high stocliing clensities. information on nutlient rcquircme nrs ancl applopriate P.,,E
raLios in ri,alking catilsh, Clot'ias baLraclrtLs, fed u,ith fisl-rmeal based pracrical ciiets are
restrictcd. Tfiere{orc. it is important to estimate the oprimr-rm P,/E ratio in a fishnteal
trasecl practical cliets. Hcnce, ti-rc objective of the prescnt srucil'\\res to cvrlLlate clierarv
protcin and energv inlcractions and their iniluence on gt'orl,th, f'eecl ancl proteil.l
utilisatron ancl bodS' composition leading to optimisarion of P,rE ratio fo1 Clarjas
btrLt'uchus.

Materials and methods

Expenmental diets
Six cxpelintcntal dicts',verc formulated r,r'ith nvo Iu,els of prorein (25 rncl 350r).

each rvith three levcls oi lipid (5, 10 and 159/c,), ro produce a range of p,.E rarios. Gross
energv contcnts (GE) ol dicts werc ranging from 15.9.1 to i8.-16 klgr ancl P,,iE rarros
rangccl tl'om 13.57 to 2L97 mg prorein kJ I GE. Drcts rvere referred ro b)'r\\,o numbers
sepnrated b)'a'l', the first number being the dictarv protein level and thc second the
lipid io'el. Ingredients and proximate composition of test diets, n,hich alc more
practical for iarrning this specie s, are shou,n in Table 1.

Table 1. Forr.nulation and proximatc composiLion ol thc experimcntal clicrs (,1i, clrl,rvcight basis)

Dicts
Dict number
,l'r,,tcirr l-ii.id,.,'nr rlj :t 12\ l0r ,15 ll, rJi 5, -tj lrt, ,-rr lr,
Ingredienrs
Frsh mcalr 34.00 34.00 31.00 51.30 51.30 51.30
xlusra|d oil cakcr 9.00 9.00 9.00 g.00 g.00 9.00
Rich bran (auro)r 9.00 9.00 9.00 6.60 6.60 5.60
Starchr ,13 8,s 38.8-( 3j.85 29.10 2+. 10 t9l0
.\lpha ccllulosci 1.50 1 _,i0 1.50 1.50 1. j0 Lr()
Sovbean oili' 0.15 5.15 10.15 00 5.0ir 10.00
Binclcr' (Carboxvmcrhr'l 2.30 2 30 2.30 2.30 2.l0 2.-l(l
ccl1u1osc); i

,-\111prin & mincrals prcmix' 0.2t) 0.20 0.20 0.20 0.20 0 20

10



Drctarv protein to e ncrg\, rutio in C1.lri.r.r bott ttchu-.

Proximate composition
(-ruclc plotcin
(lrudc l:rt
r\s Ir

Ir ibrc
NF-I]
cli (ld gr)
P GE rltio

2-i.05 25.20
:i.95 10.20

t1.22 |.22
3.16 3.46
48.38 43.38
16.23 17 .34

r 5.43 14.45

2.+.96

11.88

t\.22
3.16

3 U.18

18..i6
13.57

:).t/

5.r0
15.5.1

1.1t

33.1 2

15.9,+

21.97

3-(.10 -15.20
10.06 14 90
1).5,1 15.54
3.31 3.31

28.12 23.12
17.06 18.r7
20.5 5 1t).27

\l;1.]- Nitrogen ll-ce cxtlactivcs. crlculatcd as ]00 - ('16 prorcin + 9" i,ipid * ,1.i, t\sh + ,l,o iribrc)t
(ilr= (ir',:rss cncrgv conlenr: P, (iE rario: l)rotcin to cnergv rrtio in nig prorcin l<T'r oiGE.
(,rLrcic prote in:6(.i.0:: crucle 1.rt: -|.5.1t l'ibrc: 0.65; ash: 26.87.

r (-rLrclr plotcin: J-1.7ii: crucic 1:rL: !;.0J: 1ih: e: 8.25; ash: 9. 1 6.
'(liLrclc f,rotein; i(r.l9t erLrcic lat:2E..12t fiblc: 11.i0r aslr: l-1.t)5.
IIinrcli i-t.1., IneliiL.'Signtr. UI(. "'l'cer, (iit),group. ]J.rncl.rJc:h. CrrhLrxrnterhvl cellulosc - Sodium sl1l.
lri;)' ri'i,'.itr. I{l)li.l',','le. I K \. r:riri.1RD7 I.LJ

Thc all rcquired amount of ingreclients along ri'ith vitar-nin and mincral premix
werc \\icigl'ied as per Ibrn'rulae olcxperinental diets (1'able 1) and mi-red homogenousir,.
During mlxing. oil u,as gradualh,, poured into the mixtLlre to assure homoge neitr,.
,'\cleqLratc rmount of \vaier \\,as aclLled to moisten thc mirture to get a clefinite dough
tcxtLlre ancl then the mixture \\'as extrudcd thlor-rgh 1 mn-r cliemeler die of a pcllct
machine (Hobiirt mixtlrrc machinc,,\lodei A200). lhe rcsr,tltant i'eeds \\,ere then sun
ciried. The expcf imental clicts \vere scparateiv pacl<cd in air:-right pol\'erh\,lenc bag ancl
stored in a dcep 1'r'eezc for furlher use.

Experimental system and animals
T'he experiment was conducted in a static indoor rcaring slistem lvith 18 qrlindrical

f ibrc glass 13nlq"s (80 cm diamcter. T5 cm deep,70-L each). Artrl'rcial aeratior-r was used rc
ntirintain an aclequater Io,cl of dissolve oxygen in each test tanli. Abor-rt sixtl'percent of
thc water in the svstem \\,a-s replacecl biri,eek11, ro avoid accumulation of wasle prodLrcts.
\\':rtcr qualrtr" paramctcrs sLrch as rcmpcrarure (27.00-3-+.i00C), pH (6.65-8.10),
drssoh,ecl ox\rgcn (-\ )() 7.50 mg'L) and ammonia (0.12-0.29 mg/'L) remainccl n,ithin
acccirlalrle ranges lor Clurias buLruchus (\rir,een t:L al. 1985. Hoi'fmar-r ci a/. 199r1). Eighr
hrrnclr'cd l0-uce l< okl (averagc ll'eight 1.15-f 0.05 g'; for Clarius balrachus fingerlings riere
coiirrctccl localiv. Betbre starting the experimenr the iish u,ere acciintatizcd ro the
expe rimental condition lbr tr,i'o wecks.

E xp erim e nt al p r o c e dur e
I'-rsh rvere rendoml)'assigned into gror-rps of 50 per 70-L cllindrical fibre glass tanl<.

Each clietar--r'' lrc.etment l.rad threc replications and thc experiment u,as conciLtcted ibr 8

tveeks Tire fish rvere indivicluaill,u,cighed at the start and ar rhc cnd of the cxperimenr
ancl bulk-w,eighecl bv tank lbrtnighrl5,in benrecn. Fortnighrl),brilk *,cighrs lverc used ro
acljust the clarir'ltcd ration lor the follorving 2 rieeks. The lish ri,ere oflered thc tesr cliets
three times c1aih, at the rate ol 6% of therr body rveight ancl sub-divided into three eqr-ral
leetjs at 9.30, 13.00 and 17.00 h. At the onset of the experirrent, 15 fish rverc sacrificed

t1
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for anaivsis of initial carcass composition. At the termination ol the experimcnt, .l i'ish

\\,ere tal(en ll'on-r each replication lol clctcrminalion of i.ihole bod.v conrl.rositirrr.r.

.'lncLlytttul twtlt0(1s tutd onttl.ttsis o.[ tlttta
Prorir-urtc composilion of ciict ir.rgrcclicnts. dicLs ancl u'hole boc11'f ish iie re analr'scd

ibllori'ing AOAC (1990) methods. Nitroger.r-il'ee cxtrircl (NIrE) rias calculatecl br'

clill'crencc. Gross cnerg),r,as calculated accorcling to Jauncev (1998). r\11 samples u'erd

analvsed in triplicatc. Specrlic gro\\rth rate (SGR), %u'eights gain. iood conversion
efficicr-rc1,' (FCR), protein efficier-ro, ratio (PER) and apparent net proteit-t utilisation
(ANPU) uere calculated as lollou,s:

SGII ("i,i.iir\) : [(Ln Frnal boc]r'ucight - I-n. Initial bod1,'ucight),'clavs xt 1001

'li, \\'cight gain : (Irinal bodv *'erght - Initial bociv u'cight, Initial bodv ri'crght) x 100

FCI{ = Foocl lid (g clrl'rl'eight), Livc u,c'ight gain (g)

PER - Livc n'cight garn (g),'Crr-rde protein i-ed (s dr-v ri,cigl'rt)
ANPU(9.0) : (irrnal carcass plotein - Initial carcass plote in)r'Tota1 clry'protein

cor.isumed x 100

ANEU(9';) : lFinal carcass cncrg),'- Initial ciucass energr,)iTotal clietrlr cnergv
consun-red x 100

The gron'tl.r perftrrmance, leecl utilization. rr.rd n,hole bodl'composition c'lalr r.r,crc

analr,;zccl using or-rc u,a1,,ANO\rA. Pairecl mean c()mpi.lListrns lrlong the treatments \\,ere

r.nade using l)uncan's Xlultiple Range Tests (Duncan 1955). A significance 1ei'c'l ol'
p<0.0> u'as used. Standard dcviation (tSD) r,vas calculated to identil.v thc range of
means. Percentage dala rvcre llc-sine trrnsformed (Zar 1984) prior to ANOYA and

ro,crscd al'tenvard.'lhird order pol,vnomial regression analr,sis (Zeitoun cz a/. 1976) ri'as

cmploy'cd to cictcrminc rcgrcssion of spccilic gro\\'th rate (SGR, 0/,, da1,) on protein to
encrgv rrtio (P,,'Il ratio).

Results

Grou,th periormances in terms of l'in.rl bod1,u'cight, mean u'eight gain. spccil'tc
gro\\'th rate (SGR, 0.i, da)') and leed rltilisation o1'frsh lecl thc cxperimental diets rvele

inl'lucnccd bv thc lcr,cls o1-protein ancl energv as lipid (Table 2). The incrcrtsu rn ru'elrgc
lbrtnrgl-rtll,fish rveight is shorvn in Irig. I.'lhc rclationship benr,een SGR ancl P,r'E raLio
at both protein levels cleprcted through a polynomial cun'e (Fig. 2) indicates that. with
the lorm o1-energ1,'provided, maximum grorvtl'r rate cor-r1d bc achievecl at P,,iE, ratio of
20.55. Significantl_u- higher (p<0.05) gro\\'th rates \\rere attaincd fish led at higher
prolcin clicts. Holever, the highest dietarr, energ-v 1eve1 resr-rlted in reduced
perlbrrnancc.'i'hc highest gro\\'th performances ancl feed Lltiiisation were louncl bv lish
i'cd 35qa proLein, 100,b lipid and 17.06 l<J 

I GE rvith a Pr'Il ratio o120.55 n-rg protein kJr
GE. FCR values range s benveen 1.25 to 1.66 u,ith lish fed diet 5 (359'i, protein. 10?i, liprd
ancl 17.06 l{J r CIE u,ith a P/E retio o120.55 mg protcin l<J r C}E) shoriing signil'icanti-1'(p
<0.05) the lorvest i.e. the best FCR. The fish fed tl-re high proteir-r lvith the highest lipid
\2
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ciicr (6) cxhibitcd a higher in FCR (Table 2). Protcin uiilisation cificicncics (PER and

r\NPL-) ciici r-ror significantll,(p>0.05) clillcrent among the erpcrir-t-tental cliets. Fish lecl

clicL 5 (pr.oLcin 35q6, lrpicl 100,b and Prll r.rtio 20.55) had thc highest ANPU valne and

clict I the loncsl (p>0.05) ('l'abie 2).

Table 2. (irol'th pcrirtrr-r-urr-ice. fccd anrl pt'oLcirt LrLilizrtion oi' (,/rrllrrs bulitti /lrls lcd cliets

containing r'.tt'irtts I' Ll rutitls lirr 8 u'cci<s

Dicts

l)ict nr-rmber

iPlotcir.r l.ipicl). (ql)
1

/75/5)
2

(25l 1 0)

I

(25/15)
4

r I5,/5)
5

(3sl1 0)

6

(35/1 5)

Initill boc1l lt (g)

Irin,rl borlv u,t. (g)

\\icight grrin (g)

l)crccr-it u,cight qain ('ri,)

Spccilic grou th ratc
(SG1l) ('1,, clrr')

Iroorl convcrsiolt ratio
(F Cr{)

1'r'otcil cl'f icie ncv rrrtio
(Pi'1{)
.\pprrcnt nct protcitr
Lrtrliziitron (r\NIrU, ('o)

118' 1 15

+0.0+ +0.07

7 tS"r 8.-+()'
+0.-li +0.28

6.70"i 7l()'
+0.11 -0.-15

565.2()'i 636 9-r'
+17.96 +69.90

3.1g.J ,i.33.
+0.01 -r'0.16

l.-<9 1.-18t',

+0.01 +0.0-\

1.52" 2.+(l'
+0.08 +0.t)i
_r7.5 5' 3 E. I 0'
+0.38 *0.15

l().10' 9.1E'
+0.57 +0.13

g06..r-1,, 7E0.gth
+ll.E0 +8.-+6

1.85' 1.63t'
+ 0.0,+ + 0,0 i

1.25' 1.35t"
+0.03 +().0,+

2.6:' 1 50'
+0.08 +().10

4-1.2i' 1l .2i'
+0.33 +0.28

1.ri'
+ 0.07

7.2r:)'1

+ 0.-ll

6.0 ) ''
+ ().l5

526.1 lJ
+ 2.61

3 .0 6'r

+ 0.0I

1.66'
+ 0.02

+ 0.()5

i /., l

+ 0.2:

1.15'
-r0.07

10.05b
+ 0.35

8.90b
+ 0.28

77 4.62h
+23.04

J.Ol
-F 0.05

1.40b
+ 0.05

2.45"
+ 0.07
40.60'
-f 0.5 0

1.1 3"
+ 0.0-+

11 33'
+ l).60

1.18'
+ 0.0.1

I 0.3 55

+0 21

Note: \'rlucs iLrc * SD oi threc lcp'1ic:ttions. Figurcs in the sltmc rori

signiiic,rntll .litlclcnt (n < 0.05).

her,ing cliltcrcnt sLlperscril:rt arc

Thcrc u,as r trcncl tou,arrls hrgher rvhole bodl, lipid content and 1o\\'er boclr'moistLrre

contcnl ri.irh rncrcasing clic1arl, cnerg),' level at citch Ilrotcjn lcl'el. somctinles

significanrll'\\'ho1e bodr'protein contenl dicl not signrlic;rnt11'(p>0.0>) clillerent among

rlic crpcrig.rcnrai ciiers ('Iablc 3). Boclr' lipid contcnt \\'as positilcll'correlatcd (Y= - 8.6

+ 0.83X, r : 0.16; p<0.05) u'ith dietar,v energ-v content.
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46
Time (Weeks)

1)iets 1.2,3,4, 5 ancl 6 containetl P,,'ij ratio 15.43, 14.45,

13.i7,21 .()7,20.,<5 ancl lL).27 mg prote in pcr l<Jr GE respcctivell'

Fig. 1. '1-hc Incatt iirrtnightJv gro\I' ll.l rcsponsc

ol (,'irii'irrs 1)rittrzc/ltts nliiintilincal oll th0 six

cxpcrimcrltili rlicLs ovcr E u'cclls.

\': -.-1.ii8 .c.!).cx + 0.-(1xr - 9..+3I1 03xl

Y = 54 8g Ii.98X + 0 5tX2 - 9.,18E -03Xr

Fig.2. fhc thircl orclcr pol\'rlolnial rcgrcssiorr

oi spcciiic gro\\ Ih rarc (SGi<'. 'i,, dar'l l ith
ctictart L.rtttcitt to cncrgt' ratio iP'11 raLio) in

Cltu'tus btitrtdnLs

O

Discussion

'l'nc resulr,.; of rIc prusi:nr srLld]' clemonslrated thaL the 1n'el ot-die tar,r' protein and

cnergl intllrcnccrl gro\\,ri'i pcribrn-lancc rn Cioritts btt|rut'ittLs. Frot-tl thc gro\\'th

pcrlormaitce drra ant.l tl"re rhircl orLler po1)'nomial rcglession anal]'sis it ohscri'eci that the

hesr grourh \\'xs achl(:rvcLl iii 3i0irpl't)tein. 10', liprd. 1; trr, I:J g GE ancl PiE ration ()['

aroplcl 20.5j (dicr 5). t\ P'Ij rerio 01'20.)i (20 55-mg pl'otein I(J I GE) is sr-iggestccl fbr

olrtirrLrm gro\\rth) rn agre enrcnt u ith the rclated spe cie s C'laritts gLtl'lt:Puttts (Ali ancl

Jan,-,nccy 
j0(l:,,Uachicls rncl Ilenken l9tii). I{on'evet'. increasccl dictar',r'lipid abot'e

l0,1,, at the high prorein ievel clici not turther imprcx'e iish grolvth in tet'tt-is of percent

r.r'eight gain o;.SGR Sirniler trends havc been obtaineci u'ith plevious studies in C

gLn'iL.PLiltt5 (,\lachiels rncl Flcnken 1985, Ali and Januncey 2005).

1+
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l)ic1;tlr'1-.rotritt Lo cndrqy r'.rtio I1 (.1,.,tr.1 1latrrri'li:rr

Table 3. \\'ho1c hotlr'comLrosiLion ('lir tvct \veight b.1sis) (,ldrias brttrttthlr.i at thc stui.L ancl cnel of
thc cxpcrimcnL

Dicts-D* il,"b;**
(Protein/Lipid, 

'

Pa rame ters

Initirl I 2

(25r'5) (25,1 1 0)
-56
(45is) (45/10)'a)

3

G5/s)
1
(35i I 0)

r\lo i stLt rc

OrLrdc plotcin

(irLrcle lipicl

r\sh

14.53

6.56

2.3 8

72.20b
1.22

15.26'
+ 1.12

6.I 5t',

-F 0.05

2.5 5'
+0.26

69.62.h
+ (i.82

1_5.7_,i'.

+0.71

8.87'
+ 0.:8

2 +-1.,

+0.1-i

6 8.65'.
+0.62

15.08,
L0.42

9.62d
+0.19

I ( A.

+0.19

72.53
-r 1.24

16.76^
+0.74

5.34"
-r {) 46

2.52.
+ 0.31

7 0. 5 9.t'
+ l).92

16 29'
+ 0.5"+

7.05h
r- ().+s

t -rl
+0.11

69 92',1
+ 0.3:l

i6 16'
+ 0.6.+

8. g7t'.

+ 0. _3(r

2 5+'
+(l l8

Note: Values arc + SD of three ;

arc significantly dift'erent
Figurcs in the same rorv having diffcrent superscripr

At both clietan'protein diets, poorest gro\\.rh (00,,\eighr gain. SGR) was recordcci tbr
the lot'esl clterg]'(as lipidl diet. At lon,dietalv eners\'lelr.ls protein mav be r-rsec'l ior
encrg)', ils hLis bccn clemonstrated in otl.rer C'1alla,i 5prrcies iJlachicls.rnd Heni<en 1985.
Jantrarotli il rr1. 199[i) ancl otl.ier lishcs (Flasstrrt r'1 1r,1. 199t. 1-,ln.,.,roro dt.11.20()0). The
fire c1 ration levcl (600 o1' bodv u'eiehr) rLscd r.nighr hrrr c prcventcd rhe iish il-om
cortsuming more lced to compcnsate ior encrg\ suppr]l ir,tr.n lou,enctg\r clicts. As a

result, fish presumablv catabolrsccl clictarv prolcln Lu urrri :onrc oi thcir requiremenrs
lbr encrgr,rather than using it as gro\\,1h.

In L1're plescnt stuc11, changes in fced conyersion ratio (FOR) \\,1s imllro\recl ryith the
highcr protcir.r diets. At thc ion'el protein ievel F-CR ii.r'rprovccl r.r.'ith increascd
lipicl,"ertergr, lcvcl in tire dict. At the high prorcin ler.e1 FLIR \\,r,ts Llcsr for tl're
intermccliate (1Lt?; liprd) diet (5). Implor,ed FCR, Lrp ro a ccrrein lu,el of clictarv encrg),
incitLsion (thlor-rgh lipid), hrs also been rcportecl bv earlicr \\ori(crs (Hassan t:t ttl. I9()5,
Jar.rtrarotai ct ul. lc)L)E, Yan-iamolo ct al. 2000). C. boLroclrtLs le,,l rhc high protein ri,ith thc
highest lipid cliet (6) cxhibirecl poor FCR. This coulclbe aLrribr-rtecl ro lo\\,cr feed intal<e
bi'fish. The high energy content o1'the diet, resLrirecl in lou,prorcin intake (Grovc cl a/.
1978), or to the hindrance of digestion and absorption oi'otl-rer nutnents b1, the high
encrg\r content in thc diet (Duprec ct al . 1979). \\rholc bocil'cor-r.rposition analr,sis
itttliclttecl lhat ri'hoie boc11'lipid increasecl and moisturc clecreasccj ri,iLh rncreasipg
dietalv encrg\'(as lipid) ler,el aL each proteii-r level. \I'hole bocly'iipicl ler,eis rvere hrgher
in t'ish 1'ecl thc lori'cr protcin diets. These obscrvations seem in genelal agrecinent r,r'itl'r
rcsttlts reporterl cirrlier 1br Alrican catfrsh, Clurias ,qat'/cpirtus (I,lachie1s ancl Hcnl<en
19E5. Henkcn at al. 1986, t\li anc-l Jauncc,v 2005).

On the basis oi'grou,lh perlbrmance, feed utilisrrtion ancl u'holc bocll'con-rposirion, it
rurav be steteLl lhar the dier 5. contlining 350,1, and 17 06 l<L,g prolr:in and gross cnerglr
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respecti\.cl]', pcrlbrmed best.'l'his cliet presrLi.nablv contained thc nost approlrriale P 1l

ratio 20.j5 (20.55 mg protein,, I<j ol'GIi) in (,'/alia.i btuclLus. This stLrclr rc\-eals Lhirt

aclclition of dietarl' energ!' (lipid) at eithcl prote in lcr,cl rcsultecl in increases rn grou'tl'r

ancl lccc1 pcrlbn.nance br-rt that above i7.06 kI g' GE ai 359i, protcin pcrformlnce \\'es

reclucecl. In cor.rclusion, u'alking catfish C. butrttchtLs pcr'[blmecl best the cliet containing
35"0. 17.06 ld g-1 ancl 20.55 mg l.rrotein l<J gr GE protcilr, gross energ)' and P.E laLiit
rcspecti!el\,.
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Optimum dietary carbohydrate to lipid ratio in stinging
c atfi sh, H eteropneustes fo s silis (Bloch, L7 92)

M. Zulfikar Ali*, M. Enamul Hoq, M. Mominuzzaman Khan and M. Zaher
l3,rngIl.lesh Iiishcrics l{csearch Institutc
];rcshu a tcl S t rr Lion.,\{i,men,s i nsh 220 I . 1}.rng1 adcsh

"1le:'r'csponrl i ng .r Lr Lhoi . Lma i I zu I 1 i i<a r,bi'ri(r'1,ahoo.com

Abstract
A tccding trial of 8-lr'eeks rvas conducted in a static indoor rcaring s),stcm tr) investiglte
thc optimum carbohvdratc to iipid ratio (CFIO:L rario) in stinging catfish,
IIctctopttLtL.ttcs,/os.rrli.r. F-ivc isonitrogenous (35et, crudc protcin) ancl isocncrgctic (17.06 1iJ

g'1 gross cnclgy (GE)) fish mcrl bascd dicts rvith varf ing carboh)dratc Lo lipid (CFIO:L
s,,g) r'atios ol'0.60, 0.9E, 1.53. 2.29 ancl 3.-1,{ thr clicts 1-5. ll'crc LesLcd, rcspectivcl\'. '['he

clicts contair.ring l fixcd protcin to cncrgli ratio (P:E ratio) oi'20.i0-mg protcrn kJ r GE
ri'crc lecl to triplicaLe groups ol -10 i'ish (per 70-L Lanli). Fish rrere fcd 5"0 oi thcir bodv
u'cight per cial,adjustcd lortnighLll'. Diet l. containing 10'o carbohldratc and 17'1,, lipic'ls
rvith a CIIO:L ratio o10.60 producecl the poorcst (p<0.05) gro\\'th rates. leec'l ar.rd protein
cl11ciency. Incrcasing carbohl'drate contcnt in the dicts to 269r concomitant rvith a

rcduction in lipid contcnt Lo 1t9t rvith a CHO:L ration of 2.29 of dret 5 signilicantly
im;rror,cd (n.tt.tt-s; grou,th ratcs, iccd and protcin clTicicncl,. But dicl nor difltr u,ith dict
.1. containing Ct{O:L 1'atio 2.29. A lurthcr increase in clictary carboirl,dratc up to 310,u

ancl a r-lccrcasc in lipids levcls to 991 u,itlr a CHO:L ratio ranging I'rom 2.29 to 3.44 (clict
I 5) did not signilicantir,improvc thc lish pcrtirlmancc. Apparcnt nct proLein utilisation
(A,r-PU) o1'lish lcd diet 5 was highcr (p<0 05) Lhan lirr ciicts l& 2 buL did not dill'er liom
dicts 3 & -1, IJighcr lipid cieposition (p<0.05) in rvl'role body rvas ohscn,cd rvith
decreasing clictarl ClIO:L ratios as incrcasing lipid ler,els. \\,'hole body protcin of fish
led vaning CIIO:L dicts drd not shou'an1,discernible changes among the dictary
trealmcnLs. This studr,rer,ealcd that 11. li;s.sl/ls can perlorm equally rvell on dicts
cor.rtair.ring carbohydrate rangrng tiom 26 to 310,i,, r.vith g to 119'b lipid or ar CFIO:l- g,rg

ratio o1'2.29-3.-1.1.

Key words: lTctat'oprtctrstr,s/ir.s.ti/i.r, Carboh-vdrate to lipid rario, Protcin utilizarion

Introduction

Carboh.vclrate ar-rc'l lipid are the maior non-proteiu enrrgv soLrrces in llsh diets and
should be ir-rcluded at appropriate levels to maximise use of dietary protein for gror.vth.
Compared to dietary lipid, carbohl,drates are relatively inexpensive and a readil.v
available source olenergy to man.v fish species. In u,arm \vater fish, dietar-v carbohydrate
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trtilisiltion is considerablv high. and incorpomtron ol this nr-rrrient mrv ecicl bcncf iciiti
ciiccts to the pclle ting quaiit-v of the cliet irnd ro fish gror.r,th (NRC 1993, \\'ilson 199,1).
High lcvcls of clictarl'lipid nal,crcate problems in thc pelleting qLrrlitl'o1'rhe clier
([rLrncl'and Ross 1982) as tt'e1l as, ac'lversell,ailrct thc lish carcass.,'bocll.contposition
(Hlnlcv l99l). Anv irlltalance u,ith respect tL) i-i()n-fr()lurn enclg},'soLlrces anc-i,.'or their
levcls of inclusion ua1'hrrvc a rlircct cffect on gro\\,th, convcrsion etlicicncics, nutricnt
rctcntrort. rntl boc11 composition. In acldition. ihc levels ancl ibrn-rs of clicta15 i'ron-
protcin cnerllv Lhar can be incorporrtecl in fish f'eeds arc not iull),unclcr.stoocl.

In isonrLrogcnous ttr.td isocnergetic diets (i.c. thc same P,'E ratio) tcsting valious
r.ttlrr,hldt'.tlt'i,r liIi,1 L:ttio:. t':Li'r'ing nL'l Iarutein ulili:rrtion iutJ nrolciit clliritlrr r':Lti,r
t'cflects thc abilirl ol'fish to Llse thcse nutricnts to spare prolcin. In gencral, nct prolein
Lttilisarion ancl protein eflicicncy'ratio lleak ilt somc point belrveen cxrrcmes ol lipid anci
calbohi'cllaLc conce nLii.ttir-rrt, s()nrelirrcs nrrlrer thc lipici or carbohr,clrate extrcllc. Thr-rs
t'"tinbori'trout (llraugc ct al. 1994), and !'ilupiu;-i1ll (E1-Sa1.ecl and Gariing 19E8) urilise
lipicls bctter'than carbohyclratc. 11,hi]6 Q1'gpc:/u'anis nilotit:lrs (Shimcno,,t ul. 1993) ancl
Ai'ricrrn cati-ish, OLtt'ttts gurLcpim.Ls (A1i anc'l Jauncer'200-ll utilises carbohvdmrcs bcrlcr'
Lhan lipicls. Othcr inr,cstigaLors lcport peal<s in plotern Lrtilisation and prorein cfi'icicncl'
rirtio at inLcrmecliale levcls of calbohvclrate such as in u'alking catl'isl-r. Clttrios bttti'achtts
(Irllanullah ar-rcl Jafri 1998), hl,brid Claritts catfish (antrarotai ct al. 199-1) rnd channcl
crtfish, IclalutLs Plulct{ttus (Garling and \\'ilson 1977). The r,ariabilitv of rcsults cor-rlc1

rcllect no1 onl)'the differcnt capabilities ol fishes to Llrilise carbohl'clrate, bLtl aiso rhe
varittLts ranges ol carbohydrale to lrpid ratios tcsted and the r,arfing soLrrces ol thcse
nutricr.its.

'lhe stinging cetf isl.r. IIcte]'0PtLct.tstu,r /o-rsi/r's ln air-brcathing cat iish. is rr i.1clv
clistributcrl throughoi-r1 Inclian sub-coniinent, inhabitrns s\\'an-rp\,and I'r'llrrsh\'\\'rrtcr
boclics. Thc llsh has a high mrrkctabilitv duc [o its sr-rpclior nLrtritivc vrrlLrc. on is
cultulccl ertensir,clr'. Lack of inibln-ration on its nritritional requrrcntcnls is.L m.riur
cttt-tstt'r-tit'tt in thc development oi intensi\,e culture o1'this fish. Inlormetion on the
t.ir-ttt'ition of this species secrrs lir.r-rited onll' to its protein reqr.rirements anc'l liprcl
ntilisatior.r (Al<and at. ttl. \939, Anrvar and Jafri 1992, Frrdaus 1993). Intirrmarion on
carbohvciralc ancl lipid utilisation and applopriatc carbohvdrarc to lipicl rrtio in 11.

/).r.rr/i.i lid fish nrcri basccl practical cliets is restricted. h is thus imperarir.c ro ilcrcrminc
thc optimun dict.rrv carbohvdrrte to lrpicl ratio in this species LhitL procluces thc bcst
gro\\'1i1. The objcctilc oi'this sludv rvas to invcstigate clietarl,carbohl'drate io lipid
ittlct'actions ancl tl.reir ir.rllucncc on grori,lh, ieecl and protein r-rtilisation ancl bodv
comp.rosiLion Icading to optir-nisation oi CHO:L ratio for 11. ,4;s.ri/ls.

Materials and methods

Experimental diets
ltriic experilnentrl isonitrogcnous (359'o CP) and isoenergaric (17.06 kJgl GIJ) diets

ricrc litln'rulatccl uiitl-t a P,/E rrtio 20.i0 mg protein kI I GE basecl ou rcsuirs fron-r
previous stutiics o1' optirnisecl l),'E ratio oi 11. !.s-ri/i.r Thc non-;,rorcin t,ne rg_r l rrs
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l)ictarv citrbohvcllrlt ltt lipirl ratio in Iliu c'to2niit.ilc's/usstlts

rtcl justccl bv r arving Litc ratios of iiprd ancl carbohvciralc ir.r the clicts so that tite
crlrbol-r\'.1r.rtc Lo liprrl ratios (CIlO:L, g,g) rangercl 1'rom 0.60 to -1.-i-1. Diets rlc reterrecl tcr

bl tu,o rir-LrrbcLs sciritraLcd b1'a ",'", Lhc i'ilst nur.nbcr.i-,crng thc percentiigc cnergl'1'r'on-t

clrcLlrl iipid ancl tl-re se concl nLrr.r.iber the pclgcn,,rge cncfg]' lrom clicLan' cltbohl clrrrtc.

Cc,r'r-rirositi,-r-i o1'thc. crpcrinientll dicts ancl tl.reil proximate compositiort are sholvn in
Trblc 1.

Table 1. Fornrularior-r ancl proximate composition o1'thc cxpci'in-rcntrtl clicts (9u c1r')'u'cigl'rt) lbr
caL f ish. 11itr'trrrrlr.ttr:s lir.tstlls

Dicts (i.ipid, Oarhohlclmtc.'lir Encrgl)

l)ict nunrircr'
(Liprd (-1I ). r'l,r)

\2
(80/20) (70130)

J
(60/40)

4
(s0/50)

5

Ingredients
Fish mcal:

,\lLrstl r-cl oi I calicl
l{ich br.rn (eLrLo,)'

Stlrch'
r\lphr ccllLrlosc'

Sovbc.tn oil"
Br nticr i(l arborvt'ncthll
cclluloscr:'
ViLamin rnci mincrals ptcmir'

Proximate composition
Cl rLrclc 1'rotcin
(lrLrilc Irrt
r\s l-r

I: ibc r

NFL
tllr ilil gr)
[': (]ll r.rtirr
(,11O L r'.ttio 1g s]

4().(X)

17.00

:.6.0()
()U

11 00

l.:0
l . -.1()

0.I0

3 5.02

I r.(l)

12.+2

15.9t

10.1 8

I1 fr<

20 s0

().60

40.00

17.00

26.00

5.17

9.06

0.27

2.30

0.20

3 5.02

15.58

12.42

13.04

15.35

17.06

20.50

0.98

42.00

17.00

17.50

12.62

8.3 8

00

2.30

0.20

3 5.00

13.40

1 1.58

1 1.68

20.47

17.05

20 50

1.53

+8.50

900
9.;5

I1.70

E 55

(x)

l.l0

0lil

35 02

I 1.16

10 38

10..+6

25.56

17 07

20.5 2

2.)_()

i-+. i0
2 .00

170

_-r0.70

360
00

2.-r()

020

-t _i 0+

8.92

10 13

9li
3 0.72

17 06

l().5l
l.++

NirE: Nitrogen l'ree extractives, calculalecl ts 100 - (% protein + % Lipid + % Ash + 9b Fibre);

Gll- Gross cncrgy contenti P: GE ratio= Protein to energy ratio in mg protein klr of GE.

CIIO: L grg ratio: % rvt. in CLIOi oro wt. in lipid.
rCrude protcin: 60.05; crudc lat:'1.54; libre:0.65; ash: 26.87.
I Crudc protcin: 3.1.78; crude lat: 9.03; flbre: 8.25; ash: 9.16.
rCrucle protcin: 16.-39; crude {at',28.42; libret I l.l0; ash: 14.05.
-r M:rrck LLd.. india. i Sigma, UK. n'l'eer, Cit5, grorip, Bangladcsh.
;Oerboxymcthvl cellulosc - Soclium salt. high viscosiLy.

' Ill)II, I']oolc, UI(. " Novrrrtis (13D) Ltcl.
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I1. ZLrll ililr',\li r,t u1.

'l-hc re'rluired amount ol ingredients aiong uith vitamin and n.rineral prenrix \\rere
\veighed ('fablc 1) and mixed hor.nogenousll,. Dur'ing mixing. oil rvas gradualll'por-rreci
ir-tto the mixture to asslrre homogeneitl,. Adequate amount of \\,ater ri,as adrled to
moistcr-t the mixture to get a clefinite dough texturc and then the mixture u'as extruded
through 1 mm cliameter die of a pellct maci-rine (Hobart mixttrre machine,,\loclel ..\200).
I'hc rcsr-rltant cliets u,cre Lrroi<en into smaller pieces and then sun c1r'ied. 'I'he

crpcrimentrl cliets \\'cre scllaratslv plcl<erl in air-tight polvethl,lene bag ar.rcl storecl in a

deep l'reeze 1or fnrther nse.

Experimental ytstem and animals
'lhc cxpclimcnt was cor-rclucted ir-r a static indoor rearing s).stern u,itir 1i cvlindric'rl

libre giass tanl<s (80 cm cliamctcr. T5 cm dcep,70-1, each). Artihcial ac'ration u'as usecl to
maintain an adequatc io,cl o1'c1issolr,ccl oxvgen in cacl.r tesl Lanl(. About sixtl'pcrccnt ol
the u'atcr in the svstcm \vas replaced biu,eekl),to avoid accumulation of ri,aste products.
\\'ater qualitl, parameters such as remperarlrre (26.00-35.50('C), pH (6.80-7.90). c'lissolr,ed

oxvgen (5.70-7.E0 n.rg,/L) ancl amnonia (0.12-0.30 mg/L) remained n,ithin acceptable
ranges lirr stinging catljsh. IIeLat'0Pnctislc-ifb.s-vlz.s (Vir,een cL ttl. 1985 Holfman eL al.).c)91;.
Scvcn hi-rnclreci lO-ri'eek old (average r.r,eight I.72-r0.02 g) shing fingerlings u,ere

coilectccl lrom Iocal fish vcndors of -!h,mensingh. The collected fish u'crc givc'n a

propht'lactic lrcatmcnt nith salt (3q''r, NaCl) solr-rtior.r lcrr 10 minutcs. I)uring treetment
sr-rlflcient ox),gcn suppll,u,as maintaineci through artii'icial aeratior). Beibre starting Ihe
cxpclimcnt the fish u,ere acclimatized to the experimental condition firr one u'eek.

E xp erimental pro c edur e

Fish q,ere randomll,assignecl into groLlps ol.l0 per 70-1, c]'l indrical iible glass tanli,
Each dietarl,treatment had three replications and the crpcriment uas conducted lor S

rveeks. Tirc fish u,ere inclividualll'u,eighed at the start ancl at thc enci oi the cxpelinre nt
ancl bull<-r,r'cighecl b1,'tanl< fortnighth,in betnccn. Foltnighilr br-rll< ucights ncrc uscd to
acijust thc darlv leecl riltion for thc lollourng 2 rieel<s. The lish riere ofiirecl the test ciiets
threc tirnes claill at thc ralc of 50,0 of tl-reir bodv ueight and sub-divrdccl into thrcc cqual
feec'ls at 9.30, 13.00 and 17.00 h. Prior to n,cighing, fish u'ere caugl-rt u,ith a fine mesfi
scoop nct and cxccss water \vas then removed lion frsh bocl-v-' by gently blotting on a soft
tissuc paper. Weight ol fish in cach sampling \\'as measurecl b1, bulk n'eighing them
usir-rg a digital electronic balanc. The sampled fish were hanciled verv carefully. The
erpe nmentai tanl<s vuere u,ashed ancl cleaned dr-rring sampling time. At the onset oi'the
cxpcliment. 15 ilsh u'ere sacrificecl fol anall'sis oi'inirial carcass composition. At the
lerminaLion o1'tl'rcr erperrment. -1 i'ish \\,ere tal<en lrom each replrcation 1br

dctcrm i na tion o1' n,holc boc'ly' com positior-r.

Analytical methlds and analysis of data
Proximate composition o[dret ingredients, diets and rvhole body fish (carcass) ri'erc

anal.vsecl in triplicate tbllorving AOAC (1990) me thods. Nitrogen-free extract (NFE) rias
calculated bv dillcrcnce. Gross energy rvas calculatcd according to Jauncev (1998).
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l)ieturv clrirohrtlr:rte Lo lipid r.itio in l.Id1f,'r)lr?d?l-rtaJ /()J.\i/lJ

Specrlic gro\vth rate (SGR), %ll,cigl-rts gain, foocl convcrsion etficiencl,(trCR), prorcin
eificieno, rrtio (PER) and apparent net protein utilisation (ANPU) r,r'ere calculated as

ibllorvs:

SGR (9'orclar') : [(Ln. Final bodv ri'eight - Ln. Initral boclf u,eight)/c1ays r 100]
!i, \X/eight grin : (Final body,u,cight - Initial boc1r,.,r'ei'hti'Initial bocl_v ri,eighr) x 100

FCR: Irooci icri (g drv u,cighl)r' Live u'eight gain (g)

PEIl : Live iveigirt gain (g)iCrLLclc plotein i-ecl (g dL1'u'eight)
ANPU(?'6) = ilrinal carcass pt'otein - Initral carcass plote in),,'Total d11,pt'otcir-r

consLrmcd x 100

-I'hc grou,tl-r pcrformance, feed utilization, and n,hole Lrodv composition dala u,ere
rlnalyzerl using one rvav ANO\rA. Paircd rnc.ln euurf.iri:rrns rrnong the treatments \\rere

made using L)rrncan's i\lultiplc Range Tests (Duncan 19i-i). A signrlicance level ol
(p<0.05) n'ns usccl. Stanci.tld deviation (*SD) rias crlcr-rlatcd to iclentiiv Lhe rirn€le o['
irerns. Pclccntagc drtl u clr rrrc-sinc tlrrnslbrmetl ',.ltr 19E-1) prror to A\OVA ancl
rcvc lsccl n 1'te lu-a rcl.

Results

No r.r.rortalitl'nor cxl.cmal clinical svmploms occurrecl in anv Lrcatment cluring thc
stud1,'. Ciroulh lcsponses. f'eed and proLein utilisation ot'f ish t'ecl the experimc'nta1 diets
at'e shorr't.t in'lab1c 2. Thc incrcasecl in average lortnightl-v I-ish rr,eight is shon'n in Fig.
I . Thele \vas ir tlcncl ol ir.rcrcasing gror.i th u'ith incrcrsing inclusion o1' dietarl'
carbohvcllatc nnd concor.r-ritant reclr-rction dietarv lipid Ievel (increasing CI{0:L ratio).
Glon'th pcliirlmances in tern-ls o1'r,r'erght gain. 9'ou,ei.ht gain and SGR of f ish l'ed ciiet 5

n'as signit'icantil'highcr (p<0.05) than fish i-ed diets 1,2 and -3, but did not clili'er
(p>0.t)5) from cliet 4 ('fabie 2). Foocl converslon Letio (FCR) r'alues n,erc bclter as Lhc

clictari carbohvdratc level incleasec'i lvith concomitant lccluclion dielarv in Irpid ler.c1.

ljish icd clict,(. containing CHO:I- ratio of 3.11 g,'g shou,'cc1 significanth,(p<0.05)
sLrpcrior IrCR but clicl r"rot drfl'er' (p>0.05) flom ciiet ,1 (Table 2).

Plotctn Lrtilisrtion eificiencics on the basis ol PER ancl ANPU increascd
significrntlr (p<0.0-i) u'ith inclc:rsing CIlO:L ratio. Fish led dict 5. signrl'rcantl,v
ip<{-).05) hi-shest PER r,air-rc but did not drller (p>0.05) fi:om diet -1. A\PU frsh ied diet
i uls signil'icrntl-r higher (p<0.05) than cliets I anci 2 but did not diffcr (p>0.05) lrorr
clicts 3 anrl -1 (Tlblc 2). llxccpt lol bod-v lipid contcnt. u,holc bociv contposition (boclv

ltrotein ar.rrl ash) \\,as r-lol alfected (p>0.05) b_v the dietan'treatments. There n,as an
ovc'r'all trenclccl o1'clecreasing carcass lipicl lvith decreasing inclusior-r levcl o1'clicLarl,
lrpicl (incleasing CHO:L ratio, u,'g). Bodv Iipid content oi fish 1cd dier 2 rvas

sigtiifrcantlr (p<0.05) higher thar.r that ol lish tid diets.l ancl I (containing thc lou,cr
dietrrr 1rp.i.11 nut clici not c-lifl'cr i'ron diets 1 and 3 (Tabie 3).
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Il. Zrrll'ili,rr '\lirr u1.

Table 2. .\lcrrn gro* Lh pcliorn'ilincr. Iccil
crontaining various Iipid to curhohvdraLc

l nrl pf() lerr u ti I izliti rrn o {',i1ilu'tirpltllslr'r l,rs:il'. 1'cci d iets
rxiios ii)r E uccl<s

Dicts
l)iet numbcr
ti-ipid CFIO). ('li,)

\2345
(80/20) (70/30) (60/40) (50/s0) (40/60)

lnrtill hoth ut. (g)

l.-inril hLrih rr i. (gt

\\'eighL gain (g)

\\:cight grin (.",)

Spccific gro\\,th ratc
(S(i1i.l ("0 riar')

I-'orttl convct siott LlLLir'r

(F Crt)
Plotcin cf i-icie ncv rill io
(PE1{)

ApparcnL ncL plotcin
Lrtilizrtion (ANPLi.'ll;

1.72',
+ ().01

5 7S'
+0.11

+.0(-.'
| 0.0E

236.7 2',
+2.()2

2..13'
+ 0.(11

l s0'
+ 0.{)l
2 7i'
t 0. i)9

I1..+ 5'
+'0.-+4

)..72
+ 0.03

7.08t',
+0.04

5.3 6h

+0.06

311.41b
-r 8.81

L.d)

+0.04
1 66r'

+0.01

2.79',
+0,10

3 5.70'
+ 1.55

I .73"

:r ().0 1

7.5-ir'

::0.0 E

5.32r'
+ ().08

ji6.42t'
+ 1.52

2.95h
+0 02

1591'

rr ().1 ()

1.9()'l
+0.1l
l) : l.L ,

+ 2.10

1.72',
+ 0.02

8.3 5"
+0.07

6.6:l'
+ 0.06

3 86.90"
-r2.90

3.17"
+0.01

1.35'
+ 0.03
2.gg"r'
+ 0.09

44.50',h
+ 3.05

1.73^

i:0.0 1

8.75'
+0.10

7.03'.
+0.11

405.82"
+ \.99
1)/.1

+ 0.02
l.2L)',

+ 0.05
1.Ol

+0.10

4s. so'
-r3.20

Note: Vzrlues are :t SD of thrce r-cpiications. F'igures in the samc rorv hirvir.tg differcnt supcrscript:rre
.ign il'i. :rntl\ Jilli'rrnt .p<0.0\ t.

Table 3. Wlrolc bocly composition (ozir wet wt. basis) ol I{etcrofrleusze.slb.s.silz.r aL the start and end o1-

Lhe cxpcrimcnt

Diets

Dict numbcr Initial I 2

(l,ipid/CHO), (%) (all fish) (80/20) (70/30)
34
(60/40) (50/50)

5

(40/60)

.\Lrist Lrrc

Cl rriclc Protcin

(irLrdc l.ipid

,\sl-i

78.16 73.85"
+().15

I6.60'
+0.)1

+. (r)
+ 0.+-:

3.32''.
+ 0.70

14.24

2.25

2.96

74.15"
+ 0.55

15.85',
+ 0.43

4.99h
-1- 0.8 5

3.24',
+0.07

73.30"
+0.i5

).6.7 5"
+ 0.37

/ ?orL1

+0.47

3.3 0"
-r0.23

7+. S()"

+ {).65

I6.-18"

:r:0.7.+

1.6+"r'
+ 0.-10

_1.15"

+ ().56

74.98',
+ 0.09

16.58"
+ 0.63

I / Q!

+ 0.52

3.1 8'
+ 0.28

Note: \':rlucs.rrc + SI) o1-Lhrce rcplicrttions
srgniliclinth .iil lcrent (p<0.05).
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.t6
'J'rilr (Wccks)

Fig. 1. 'I'hc mcau 1i)rlnighLiv gro\vth rcsponsc ol' IltLt']a?t,ru.rru.r./ir.tsllis
1cd ciicts coulainlng \':lrious lipid to cirrboh),c1r.ltc ratios for 8 u,ccl<s

Dicts 1,2,3..1 ancl 5 crintainccl CilO:l- ratio (g//g) 0.60.0.9ii. I 53, 1.29 an.1 3.+4

Discussion

'I'hc rcsr-rlts o1'll.tc l-rrcscnl stu.lv clemonstralerl tl.rat gro\\'th perfonlance ancl Iced
conversion cfi'icicr-rcl,Lrrc inl-luencecl bv thc drctrry cilrboh),dratc to lipid latios in H.
/b.r.sill.i. From thc gro\\'th pclfolmance Llata it oLrscr\,cd that thc t.he optimal clietarl,
CIIO:I- ratio in /1. /ir.r-sr1is rvhich produced good gro\\'th rate ancl 1'eed utiiisation langed
l'r'om 2.19 to 3.++. u,hicir is,smaller than thu optimum r.lngc\ rcported fbr Alrican cat
['isir. hvbrici Clttriu: catfish anci u'alking cati'ish. In r\frican catflsl-r tlicts contair.rirrg
isottiLtogcr.toLrs (-i()(r,, (lP) anci isocaloric (20 li] gr(iIr). n,ith CHO:L ratios rangit.rg i'rot.n

1 .7 to --1.J0 r'cporte ci Lhc prodLrction of f isir u'itl-r signii'icantl\' iurprovecl gron th

ltct'lirtt.nlncc rrncl iccci tLLilisation (Ali ancl Jaur.rco'200-l). Jantrarotiri cr rr1. (199-1) u,ho
l'cci hrbric'l Olorius catl-ish isonirroger-roi-rs (3391 Cl'), isocalolic (12 l<J gr DG; cliers
cttntrrnir-rg CFIO:I- ratios ranging 1r'orr 3.83 ro 11.2.1, repolted the prodLlclion ol'fish
u'i1h no signilicar-rt ciillcrcncc in u,cight gain, lccd conversion, or protcin ancl cr.rerg1,

cicpositron. Similarll,. in channcl caiilsh dicts containing 2-1'1, CP anci l2 l<J grIlE, u,itlt
(lIlO:L riltios rangir.rg 1i'orn 0.-15 to.{.5 thclc \\,crc no significant cilccts on fish
lrcrlirrr-r.urr-rcc (Garlrng ar-rc1 \\'ilson 1977). r\n invesrigaLiou iu u,aiking carf ish (CLLu'ius

ltutt.uclttrs) dicts containing -10'i, CP ancl l-l kJ gr r\lE. l'ith CHO:I- r'rtios rangirrg lrour
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,\1. Zullikrr :\li,:t irl.

0.02 to -3.38 reported the production oi lish vi,ith srgnificanllv impror.cd gro\\,th
pe rtbrinance and f'eed Lrtilisation (lirlanuilah and JafLi 1998)

In Ll.rc plcscnt stuclv, thc di1l'erences obser\,eLl in optimal rangcs of dictalv CIIO:L
latios 1'rom otirer spccies mentioned abor,e clue to difl!rer-rt isonitrogenoris, isocaloric
rliets containing var-vrng ler.els oi' non-plotein enelgr' (r,arf ing CI'lO:l- ratios). Thc
cliit'ercnccs:riso obsen,ed in grori'th and f-eecl or protein efticiencf indrcatc on abilitr,ol'
the stinging cirt Iish, 11. /o.s.sl/is to adapt to increasing ler,els of dietaly' carbohydrate (26-

31%) rl,hich appears to he lorver than the African cat fisl-r (38%) (Alr and Jaur.rcel'2001)
but almost similar that reportcd {br channel catfish (28%) (Garling and Wrlson 1977)

ancl u'all<ing catfish (279i,) (Erf lnullah and Jafri i998).
Reclr.rceci grou'th rate ancl teeding or protein effrcienc-v u,as Ibunc1 in stinging cat

llsh, H. /os-ri/l.i fed the highest-liprd lou,est-carbohl,clratc of clict 1, containing 109r,

carbohvclrate and l7% lipici (Ci'IO:L ratio 0.60). This cor-rlcl bc thc result o1'redr-rcecl leecl

consumption b5, lish due to the high dietarl'lipid level because of excessive toocl energ_v.
'I'his mav prcvcnt intal<c ol' thc ncccssary amoLluts of protcin and other nLltrients
rcquircd ibl rnaximr-rm glorvth. Similar obsen'ations have been reported ibr African cat
lish (Ali and Jaunccl,'200.1), rvalking catfish (Erfanullah and Jafrr 1998) and h1'brid
Clarias catllsh (Jantlarotai ct ul. 1991). Cn:de fibre content (1.1%), ns cellulose. in diet 1

is nnlil<ely'to be the car-rse oi poor pelformance ol H. fossihs. Since the cliets rvere
isonilrogcr.rous anc'l isoenergelic, the incrcasc in PER ancl ANPU u,ith increasing dietarl,
carbol.rl,'clratc (corresponding to increasing CHO:L ratios) could be attributed to the
relative ilffrolrnts of nLrn-proterLr energv soLlrces. Thrs may indicate that /1. ,[o.s.ti/i.i,
despitc being omnir,or(lLls, can utilise dietary carbohy'drate more etTicientll'than lipid
although it is dillicult to be certain. Because the diets rvere isoenergctic. higher Iipici
Iq,cls coulcl bc attainecl onl1, by increasing the liber contcnt ol the c1iet. Thele are

ser,eral reports inc'ircrting that hrgh dietarv fiber levels rec'luce the utilisation ol other
nutrients (Hilton and Atl<inson 1982; Anclclson et al. 1981), but this vierv has been
clrallenged (Jantrarotai et ttl. 1991). Thus, it rcmains unclear if reduced gro\\'th rn lish
tecl the high lipid diels \\,as duc to incl'ficient lrpicl LLtilisation bv fish, as compared $'ith
carbohr,dratc r-rtilisation, or to the clelctelious clfccts oithe high dietary,fiber level.

'lhe dif tbrent CHO:L ratios ol the experin-rental diets had no eff-ect on protein and
ash content of the lvhole bod1, ol IL fossils. Ho\\,eyer, increasing dietarl,' lipid to 1391 or
highcr (clrcts 1 4) rcsulLcd in incrcased total bodl' lipicl. Similal rcsults havc bee n

rcporied in u'alking catfish, C. b(ttrochus (ErlanLrllah and Jafri 1998), African cat fish
(Ali and Jar-rnce1,2004), hl,brid Clarias cattlsh (Jantrarotai et aL. 1994) and channel
catfish (Garling and Wilson 1977). Thc inverse relationship betrveen dietarl,CHO and
r.r,hole bodv lipid content r,r'rs intcrcsting, since increased CHO did not produce
unclesilable fat accLrmulation in the bodl,of the lish. This is in agrcement u,'ith resr-rlts

reported fbr u,all<ing catfish, C. batraclnts (ErlhnLrllah and Jalri 1998), African cat I'ish
(Ali and Jauncc-v 200-1), h5'brid Clarias catfish (Jantrarotai ct aL. 1994), channel catfish
(Garling ancl \\/ilson 1977). tilapia (El-Sa-ved ancl Galling 1988) and Inclian major carps
(ErlanLrllah and Jafri 1998b).
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On the basis of gro!\,th perfotmance, t'eed and protein utilisation and vvhole bodl'

composition. i1 mav be statcd that the drer 5 of -109t lipid encrg\' (8.929'" iipid), 609i,

carboi-n,cirate encrg)' (30.720..',, carboh-vc'lrate) ancl carbohy'drate to lipicl ratio (CHO:L
latio grg) cii'3.,i-l perlorr-r.red best. In conclusion, this study l'eveals t1-rat stinging cat fish,
Ilcteropnaust.cs /bs.srll-t can perform equall.v rvell on isonitrogenous and isocaloric diets

(359t, protein. 17.05 kJ gr GE) containing carbohydrate ranging lrom 26 to 31% u,ith 9

to 1 1-0ir lipid or at CHO:L ratios of 2.29 to 3.11.
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Suitable stocking density of tilapia in an aquaponic system

R. Rahmatullah*, M. Das and S.M. Rahmatullah
l), 1 rrtrrrL rt,,t .\.1rr:,..rltrrr'.
l3.rng).r11csh.\glieLrltu:.ri LnilcrsiLr'. )lrnrensingh 2202. l).rng1.rilcsh
*( lollcsIrtrtrl i ng :t trt l.trtr-

Abstract
Art rtcluapot'tic svstcnl \\'irs stucliccl through lhc intcgriltcal cultulc o1'r-r-rono-scx GIlrf ancl
L\\'o tVircs o1'r'cgctablcs r,l.u. moilring glorl', lpo,zdurt t(.lluils unil trro. Oolor'usia rsi;rlurrto iIt
a rccirclrlrttittg svstcu lot' 15 ri'ccl<s. Tilnpil fn of Lrnilirlnr size o1'0.76 g l'clc rclcrtsccl in
rl.r'cc tle,rrr.r'tcnis,,srocl<rnq dtnsiLics): 106 lrsh.ntr ('1,), l+l Iish ntr ('f,l rLncl 177 f'ish. ntl
('I',1 lrr ltsscss thc cl'1ccl ol'stoc1<tng dcnsilv on thc gruu Ll.t pclioln.iirnce Lrl f ish. Fish rrcre
lctl rr iil-r I conrn'ie tci.tl li:c.l crtlttrtinir.ig 25"i, nrolcill. \\'e iqirt g;Lrn ig.r o1' Lil.rpr.r |itltgc.l
ilortt l!.+l to -ll.(r7 g.utr,l ults invclsi:lv rclntcrl uith -rLocliin" clcn-sit'.'. Pclcent ueight
g.tttt vrtt'icrl betrt'cct.t 155-1.99 and -ll98.6SL)(r iiuLl \\l\ signiiicantll dil'tcrcnL irntong thc
tl'catllteltts. S(iR rangccl 1'ront i.09 to -l,59 oo pcf clirv unil vrtliccl srgnificunLlr'. lrCR
lariccl i'tom 2.19 to 2,69 lncl hril a positivc corrclatlou tith sLocliing.lcnsitl,. Thc
liighest survival rittc r(ii)) n,ls achicvccl in 1', (99(1ir) lblloucd L.rr"l'. 1930u1 ancl l, (96,10).

Protluclion ol lish rengcil liom l.-13 to 3.i2 l<g. nri ancl rr us iuvcrsclr' rclrtccl u iLIr

sLocliirtg cicnsitr'. 1'l'tc ltrcscnt stLldv dcmonsLmtcri that 106 f ish ntr lr,lls thc bcst stocliing
tlcttsiLv tn tcrms oi u:r-ru'th, tirocl conr-clsiou ratio. sr-uvrvrrl .rnc1 pro.luctiun 1ur tilapil
. ttlt tt, iI il](',rrllt.tl',,nrr \\'\lLnt.

Key words: ;\clruponics. r\lono-scr tilrrpi.r, Stocliing clcnsitr'

Introduction

Acltutponics is r bio-intcgrLltecl svstcm that linlis lccircLrlating rquacLrltulc n itl.r
irvdroponic (glou'ing plants in a n'rcciia n,ithout soil) r'egetrblc. iloricr. lnc1,,'or hcrLr
pr()tlLlctiot'i. In aclunl.ror-iics, nutrient-rich cilluent il'our llsh tanlis is Lrsccl to lcrtrlize
hvtlropouc 1-l'ociuclion bccls. 'lhis is goocl iilr the f ish bccarisc plrrr.it rools ancl
t'hi;zoblcLct'ia rcmovc nutricnts frou-r thc \vatcf. Thcse nulricr.rts- gcnLrriltcLl 1l'ont l'ish
tt.Irlllurc. r1grc. and deconrposing fish feecl- arc co1'rtnminanls thlL u'oLrlcl otltclu'ise br-rilc1

Llp 1o lrtxic ler,cls in thc l'ish tanks. but instclcl serve as liclLtid i-eltilizer to
l.r),dru,ru,-tt.r1iv glou tr plilnts. In turn, thc I'rvc'lroponic bcr-1s l'unction es l biol'iltcr'
str'ipprng oli'ltmmonia, t'iitrltes, nilritcs. anri phospl-rolrrs sLr t1.rc il'cshlv clcilr.rscri \\'irtcr
cen Lhcn hc rccirculrtcd back ir.rto tire llsh Lanks. Thc nitril\'ing blcLclil iiling in Lhc
grrrt'cl lnci in association n,i1h tirc plrrnt rools plav rr cr iticrrl rolc ir.r nLltricut c1'clir"rg;

rrithout thcse rrtcroorganisms the u'hoic svstcn'i u'oLrld stop iLrnctioniug.'fhc stocl<ing
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dcnsit;'ol fish in thc aqr-raponic s,vstcm is r,cr),imporlant lor the propcr functioning oi
the s),stem. Stocl<ing density oi lish should be optimunr to maintain the urrtr:r qlL.riiLr

sr-ritable for fish and plant grot,th. Flcncc, tl.rc prcscnt 51sd1, 11:;1s conductecl to observe
thc cl'lccts ol'stocking clcnsitt, on thc gro\\'th irncl production paramelers ol tila;.il rn an

aquaponic s),stcrx ancl to dctcrminc a sr-ritablc stocl<ing clensitr'.

Materiais and methods

T'he erperirrent wAS carriecl out in an existing recirculating aqLracr.rltnrc svsicm
locrtcd lt Facult), of Fisherics. Bangladesh Agricr,ritural L,nir,crsit),, ,\'11'mcnsingh. Tl-rc

duration of the erpe riment u,as 15 rveeks during April to August' 2009. FL1,of mono-sex
tilapia (Ort:ochrontis nilotttns) belonging to the same age group u,ere cc,llected fron'r local
hatchcrv ol I'l1'mensingh. 'lhc ir-_v rvere acclimatized for seven days prior to the
experinrcnt.'I-u'o comrnon vcgetabies (,\,lorning glory, Iporuoaa raplans and Taro.
Colocttsiu L)sculL,ntu') u'crc sclccted lbr the expeliment.

Experimental rystem
I-he system consisted of 12 equal sizcd cisterns and 2 smailcr oncs. Ilach cistcrn had
inlet and oLrtlet lacilities connected to the bio-filter s,vstem lvhich rias locared along thc
casl and soLrth sides ol the s),stem. The substrates of thc bio-filtcr consrsted of
st,vrofoan-r. gravels, P\IC ncts and shclls of mussels. The pump house uas loceted at rhe
south-eastcrn side of the svstem.'lhe pumping unit consisted o1'tri'o \\'atcr pulrlFs tr.1.rici.r

rlrn alterr-rativeh, lor six hours to ensurc coniinuous u'atcl llou and lur"rtit,rr.
Nine cisterns of unitirrm size u'erc selccLccl ibr conciuctir-rg thc cxlrclii'nirt. T;rr

cislclns hacl a length. ri iclth ancl clepth ol'2.06 r-n. 1.3 r'r.r an,-i 0.9-1 1r rcsfic.Li\..1.. . SL, r.i-i:
cistcrn hac'l an area of 3.708 mr ancl a volumc ol-3.-lE6 m'. \\'eter levcL ir-r tire cisicrir>',ir>
adjusteclatadepthoi0.T6mtorraintainthc\\'aterr,olumeoi2.82mt. Thedesiredierel
of rvatcr in the svstem rvas maintained by continLrous recirculation of uater aI a ratc o1'

15 limin. In each cistern, \\,rrter level r,r,as controlled bl'a P\lC pipe placed at rhc
opening of the outlet located at the middle ol the cistcrn. The pipc ri'as covered b)'e
largcr pipc (in terms of diameter and height) u,ith for-rr notchcs at thc bottom uhicl-r
lhcilitltcd eesv removal of ri,aste n.raterials lron thc cislcrns. Watcr loss i'rorn t1'rc

cisterns ciue to evaporatiorl u,as acliustcd cvcrl' u,ecl< bv aclding ground',i ater. The
ccmcnted cisterns u'cre cleaned thoror-rgi-rly riith rvashing porvdcr ancl rvashecl rritl.r
1l'eshri,ater. After con-iplete dr.ving theyrvere filled u,ith ground'uvater up to a ler,ei of 0.75
m rvhich '"vas maintained throughout the experiment. Polyester net was placed or.er elch
cistern to pre\rent fish from predator-v birds.

Preparation of media
Fitif iour i I soybean oil containers were collected. The top of the contlinels ,,',:ic

cut off.'fhc1'u'crc clrt in the sicles in rectangulal shapes (2 cmx8 cm) and holes lcie
madc at the center of their botloms to facilitate root grorvth and inilcxl ol nLrtricirts
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(Plate 1). Tl.rree cinarters of the containers u,ere fiiied u,ith clccomposecl u,ater h1'acinths
anrl a thin lal'cl of soii \\,as placed on top of thc \\'atcr hl,acinths Lo stnbiiize the plant
scecls and sLolons uhcn planted. Six containers u,ere tl.ren placecl in eacl.r cistern. 1'he1,

\\'erc thcn halisuspenciecl into the r.r,aLer b.v hangrng thcm from the crstern ualis.

Plate l. Containcl cLrt throLlgh Lhc sitlcs to lacilit.rte uritricnt llori'anc1
root grot,th anci cor.r[r,iincr ii1lcr] u ith plantrng r-r-icclia.

Stocking and feeding of ft^sh
,\lorio-se-r tilrrpia 1l'r'ol uniform size (0.76 g) u,crc sloci<ed in tl'rree treatments

(stocking dcnsitics): 106 fish,imr, i,12 lishr'mr ancl 1.77 iislrr'r-t.rr whicl.r r.vere designatccl as
'1,,'i'. ancl T, respectivelr,. Irish ri'ere supplied rvith commcrcial fcccl made b1'Quality
Ircccls Limitecl having rn .ive iJge protein content of 259b. Thcl'u,cre first suppliec'l l,ith
sterlcr 1cccl lor ten davs, thcn nurserv feed for t\\,ent),ciavs and linally growcr leed lor
rcst oI tlie clrrs. At thc bcginning of the experiment i'ccd u'as appliccl claiil,at a rete of
150r, olboclt'ii'eight whrch \vas gradLrally'redr-rcccl to 69'i, o1'bodr,u,cight tou'erds tl.re cr-rd

of Lhe experimcnt. Fccd \vas supplied three timcs a da.v, onc-Lhircl at 9.00 A,\,1. one-thircl
rt 1.00 P,\1ancl the rest at 5.00 Pr\'I.

Plantation
Ai'ter or.ic uccl< of i-rr, rclease. \,egetables were introclLlcer'l to the s).'steln. There rvere

six container"s in each cistern. three lbr morning glorl'ancl thrcc lor taro.'lcn seeds ol
morning glon rierc slvccl in cilch container, the seecllings u,ele placecl into the holes
c\,cn1,\'spilcerl ,3--l cr.n apllt ancl plantcd u,ith trvo sec.is per irole. Stoions of taro \\,crc
pl.ilttc.l. ',rt\' in ('.lult ('oill:rinct.
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Water quality parameters
'1'hc u.rtcl rlurliL\ pLlrilnrcicrs ol)scr'\ crl \\'crc \\'llcr Lcnrpcrirlrilc ('(lr. tl issolr ccl

o\\'gcn (nrg, 11, pFI. rrll<rlinitl (nrg'l) nitlitc-nitrogcn (mg l) anci r.ritllitc-r.ritL.occn inrg, 1.i.

\\'ltcr lcurpcratLlre \\:irs nre ilsurcci cvcrr,clar'. Dissolr'ec1 oxvge r.) ancl pFI u crc lccirrcicrl nl
Ir: clavs intcr.r'al. Nitli te-niu,,gurr. nitL.rl-u-nitrogcr-r and all<alinit\' \\'crc lcct,r'11ct1 rt tirc
bcgiuning. mrclrilc anci rrnd o1'thc cxpcrimcr.rL. Tlrc numbcl o1'obscr.r':r1ior-rs l.is linritc.l
elric to ccOr-r0r-nic ciefrciencr, \\ilrLcI tcmperiitilre ['as tal<cn ltY ln nic0h0] Ll'icr-inrri'r'Li'iei.

1)issolvccl ().\)'gcn oin'rtcr'\\'11s rrlcilsLlrccl Lrr l dissol\:eci o\\igcn mctcr (\'SL\l()Dl:l--,:,:.
L.:S.\). \\'iltcr' Ill u'us rcc()l'.lcrl ii iLh the hclp o1' u plI r.r.rctcr (.\'leLtlcr '1'olc.io llP l-r()
'l'otll irlii.ilinitv ol'rtatel sanrIlcs \\'irs elcLcrnrineci br acid titration nrctll(rL1 i-\l)11.\
1992). \rtriLc-nilrogcn irncl nitnLtc-nilrogcn (mg,l) \\,crc lrcasLirccl in Li-rc \\'atcr QLr.riiLr
anrl 1)onrl l)-r'nrnrics Lirbori,rlor\'. Iraculty oi'iishclics, Br\U using a pulLablc cirrtrrlogging
spcctropholontetcI Hi\cH DI{',2010. L,SA. \\'ater sill.}tples ucre cctllccrccl in s[r'r.rll
plastic bottlr)s llom thc erpcrimcntal cisLcr'ns on titc sat.npling ciar,s.

Growth monitoring
(llolth rincl pror'iucLiun \\ulu nronitrrLu.l h5'r'an.iomlt'sclcclrr.rg tcn f ish ll'ortr c.reh

cistcrn. lrish ncrc caught bv a big sco()f r'let.'l'hc tcight ol'l'ish uas rccorclctl in gr..rnt:
hi'u scr-isrtivc clcclr'onic birltricc. r\1'tcr 15 nccl<s ol r'crling Lhc linrl tcight of inciir iclLL:ri

lish tlis rccorrlcrl ancl Lhc gr'o\rLir lir.ici ploclucLior.r ilerc cllcul.rtcrl bi'thc iblluri,ing
lirmuIrrc:

\\''cight gain (g) :,\lcan f inrlu'cight (g) -,\{ean inirialricighr (g)

-\lcrn linal fish rcight - i\lcrn initirl l'i:h leighL
'1,, \\tcrghL guin :

I,lear-r inirial lisl-r ,,vcigirt

log"\X,', - 1og"W,

S(iI{ ("u pcl clrr,) :

\\rl.rcrc
thc rnitial live hodr,ncight (g) .rt timc T (dLrr')

thc f inal livc borh' u crght (g) et tin-rc 'I'. lcln )

Fcccl ltcl (c1rv u'cight)
t'C11 :

Lii,c u,cight gain

\o. of iish harvcstccl
Sun'ir,ll rirLc (o.i)) - X I(X)

No. o1'fish stocl<cc1

Plorluctior.r : No. ol-fish l.rarvcstccl x r\'lcan

t2

'l', - T,

\\,'i :

f inal ri,eight ol fish
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Data analys'is

lhc clrrtl obLainecl on thc sro\\,th ol fish. FrCR, sr-rn,ir,al ratc anr'l pt-oclucLion rterc

siirtisticxllv aniil\,zed Lo sce n,hetl-rcr the in['lLrcnce o1'clifltrent treatlllcllts (stocl<ing

dcr"rsities) oil thcse pararrclers \\,erc significant or nc)t. One \\'a-v anal)'sis ol variance
(,\NO|A) ryas clonc r.vith thc help oISPSS (Strristicli Packagc lor thc Social Sciences).

Results and discussion

Water quality parameters

The rltngcs of lt nLct' clualitv plraueters sLtch

ri1l<alinit'. nitliLc-nitrogcn, and niLraLc-nitrogen
Tlblc 1.

as tcmperatt-tre, diss0li'cc'l ox1'gcn, pI{,
clr-rling the erpcrin-icnt ilrc shou,n tt.i

Table 1. SlLmmarv ol'u'rttcr clLralitr'lilrillll.tcrs cLlLring the expcrit't'tctlt

P a ra r.r-r c tc rs Valuc range

\\'rrtrr'l'cnrf clti irrc ( (, r

1)issolr,ccl oxt,gcn (mg l)

PFI
AlkaliniLl' (mg'l)
N itli tc-Nirrogcn (mg,'l)
NiLrltc-Ni trogcn (n-rg,'l)

2 8-33
6.2-8.5
8.0 7- 8.5 3

40-78

0.01-0.50
0.03-1.16

'l-hc rialcr clLraliLv paramctcrs lilie tempcmturc. clissoilcd orvgcn. pLI. alkalinrtl.
nitlitc-r'iitli,gcr.r irr.i,-1 nitr,rtu-nitlogr'n \\'uru rr ithin tl.rc suitirlrle' ritngcs iirr trlapte cLLllLtrc

trt lccircLtlitting svslclll as dcscribccl b)' pt.,.t'.,n,., ancj r\1a1one (1992), l\lasser.'1 rt1.

i1999). llashici (200S) and Srvann (2009).

Crrowth and production of fLSh

Thc gron,th lr-rd prodliction pcrlbrmances of tilapia in thrcc trci.ltlttcllis rlrc

srimnrarizecl in'l'able 2. Thc bcsl mean \\,eight gain (,32.67 g) ancl pcrccnt \,cight gatn

(-tr293'r,,) \\'its oilscrvcci rn casc o1'thc lou'cst stocliing clensitr,'1, ancl thc lolcst velr-tcs

rr crc obse rvccl in case ol highcsL slockir'rg clcnsitr' 'I',. 'l'his indicate c1 en tnvcrsc

lclrrLrrtnsf iiI bcLu,ccr.t \vcighL grir-r ancl stocl<ir-rg ciensit\,. 'lhis resulL n as simrlll to tf ic

f inclings o1'Ror' (2002), Car:r'o-Anzallota and '\tcGint1, 
(2007), Clibtrn el ai. (2008) and

l{ashicl (2008). h.r the presenl cxperlment SGR (?'o per clal') olfish in'1,, T. lncl T, tt'ere

3.t9. 3.32 ar-rcl 3.09, rcspecti\,elv. T'he highest SGR u,as obsen'ecl in the loivest stocking
clensity T, ar.rd thc lori,est \,alLle in the i-righcst stocl<ing densit-v T.. This inclicated a

pcgeti\.c correlatiort benveen SGR and stocking densitl,'. Ridha (2005), Rasl"ricl (2008)

ancl Alan'r (2009) founcl similal rcst-tlts.
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Table 3. (li-ou tir irnd Irr()alu( tiiin oi'iillni:r in tirrcc lrc.rtnlcnls

'l'rea1m 
c n t Wcight ((),0) WcighL SGR (% FCR Sun ival Production

gain (g) gain pcl clay) rate (9i)) (kgir.r.rr)

I

.l

'f
T
'f

32.61+2.19 429U.68+30.86 3.59+0.012 2.19+A.026 99+1.0 3.52+0.03
24.54+1.83 3228.95+47.39 3.32+0.01 2.41+0.015 98:i1.0 3.52*0 0,r_s

19.11+1.27 2553.99+63.0.+ 3.09+0.001 2.69+0.023 96+1.73 3.43+0.01

'1'hc FCR vrtl'rcs valicd signif icantlr,in thc tirrcc trertments. Thc lorrest r,alLrc (l.l9l
'.r'rs lirtLttcl in T, lirllouccl bv'I'. (2.-11) and T, i2.69).'1'his linciing n'ls sir.r-u1.rr to Llirl oi
Ritlhl i1005). IIasrn (2007) ancl Rrrhsici (2008) u,ho aiso ibunc-l a positivc correlrtion
bctuecn Locl(inc clcnsitr rncl FCR. fhe sr-u'r'ir,irl ratcs oi thc tlsh in thc presenL sl11ri)'

\t'clc'J9(',,.9S0ir ltttcl 96'ii, in'l'..'f, lncl 1',. rcspcctivelv ancl rlic1 not varv signif icantlr
(p>0.0i). IIou'o,cr. thc highcst sun'n,al 1'Litc \\'rs uchier,ecl in thc Iori'cst stocking clcnsitr
'l', iolioricci l,.i T,.rncl l',.'1'his rnclrc.rtecl an ir.n'crse relationship u'irie1-r ri,ris also obse rvccl
bv Yi crr ol. (.19961.lIasar.r (1007) ancl R;rshid 12008).

In the prcscrll stucir'1i.ie hrghcsL proiir-rction ol tilapir.,r,as obscrvccl in'i', (1.>2

1ig nrr) rnil'1'. (-3.52 kg mr) lillon,ccl bi'T, (3.-i-3 l<g,'mr). Thc lincling n,as simiiar ro ihar
oi '\lrtnr (1009).'l'hc lolr,est trrroclucLior.r in the highest stocking cler.rsity mighr Lrc

.llliihllte.i to Lhc lict that tl.re glon.lh encl survival ratc of fisli rn T, n,as ii.rc lou,csl anti
'rhc incrcrsr'in bion-rlss uas linrited h),available space ancl grcatel'cotnpctition.'lhc
u,rowth parrllelcrsl F(lR, survivll ratc rncl procluciion leveal thet of thc thrcc stocliiltg
r-lcnsitres tcslccl in this erperimcnt, 106 lish/mr might be r1.ie nrosL suitrblc sLocliin!.
.lensitv lirr ril-rnr1e GIIII'ti1.rpta prorluclion in 1he acluaponic sr,stem.
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Effects of supplemental feed and fertilizer on growth and
survival of Mauobrachium rosenbergii (de Man) post larvae
in pond nursery system

M.A.M. Bi1lah, M.L. Alil, M.A. Salam2 and M.A. \7ahab
1)cparrnrcnr o1'liishciics ;\lanrgclncnl. Banglarlesh AgricultLrral Univelsity, A{1':rcnsingh 2202, I}angl.rclcsh
I ISengllticsh l'ishcr-ics l{cscalch InstiLr:tc, lireshivnLcr-Stetion,,\1i'ntensingh
I 1)cpnrtment ol'i\qriacLtlture , i3angllclcsh .'\gricultuml Univclsin, ,\{1'mcnsingh

Abstract
'liic stud-v was concluctcd to comparc thc performancc of different nursit-rg praclices ol
gralrt frcshrvatcr prawn (t!,'ltrcrobt ocltium rosenbu gii) post-ian'ac (PL). Thrce trcatmenLs

sr-ich as only lcrtiiizcrs (T,). lcrtilizcrs rvith 50'0 supplcmcntarr'leed (local lced) (1',), ancl

10(li, comr-r-rcrcial ieccl ('1',) r.r,crc lppliocl in LI-rc nursing s}'stcm of praii'n PLs iu carthcrt
pontl. An carLhcn pond (3 1r rn:) r.vas c'lividcd into ninc cqual sn.rall ponds b1,iir.rc llicsl'rccl

nylon ncLs. licccls wcre uscd once claily on a tray placed near thc pond botLom.'I'herc rvas

a significant diflcrcncc (p<0.05) in somc lvatcr qualit.v p:rramcters likc pF"l ar.rc1 total
alkalinity, buL all me:rsurcd lvater qualitl'paramctcrs z'ia. \vater tcmpcrature,
Lransparcncy. dissolved oxygcn and ammonia-nitrogen lvele rvithin the acce ptable range

iitr nursing of prawn PI-. The results shorved thal the mean f inai lcngths of prawn post-

Ian'ac rvcrc 6.3+0.07 cm, l.12'r0.22 cm and 8.1710.16 cm in T,, T, and T,, respecLivcll'.
'f hcrc ir,crc significani clil'lcrcr.rcc (p<0,05) in mcan l'inal lcngth ol prarvn PL atlor.rg thc

Ircittltc]tts. Signif icantll, highcr (p<0.0,s) avcragc clarlv u,cight gait.t u,lts obscrt,ctl in T,
(0.071+0.007 g) Lhan in 1', (0.052+0.006 g) anLl'l', (0.031+0.002 g). Thc strrccific gro\\'th

ratc (SCIR) ol T. (8.81-r0.26) was lbund signilicantly higher (p<0.05) than'1', (8..-l5t

0.22) and Tr (7.,12+0.11). Survival rare (?t) was also significantly highcr (p<0.05) rn T.
(66.2.1*1.58) than in T, (60.52+i.64) and Tr (53.8612.71). Thcrclore, it ma1'be
concludcd that thc growrh and survival in prirwn nursery was bctter in commerciai fccd

tl'ran onlf i'crtilizers and fertilizers with local fecds.

Keywords: ;\1. toscnbct gii, Posl-larr,ac, Nursing, Commcrcial lccd

Introduction

An-rong the wide array of prawn species available in Bangladesh, the long legged giant

lreshrvater prawn, Macrobrachiurn rosenbergll rvith the popular Bangla name "Golda

chingri" conrributes to the major share o[the exported prawns. Tl-ris species remains by

lar tl-rc major subjecr ol cultivation becar-rse ol its global market evolved clurir-rg the

1990s anc'l is culrently being further deve loped. Despite the immense potential,
r
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exprr.Isjon of pra\\,1.1 i'alrnir.rg in Lhis conntr\.is lintiLcd L-r1'sevclal conslriiinLs. lhe n.rosL

importitttt ottcs are: (i) insLilf icient suppl.\i oi' Llualit), prii\\:11 seecls in botit coastal and
inlrtnci arces, (ii) unpreclictablc iiritial moltaiiiv ol'piitn,rr in gloli.-out ponils eiuc nor to
stoeliing u'ith nulscc'l jur,enilcs, (iirt lacj< o1 p1..111 ,, Bri)\\-()Ltt mrltagcmcltt tcchnolcrgics
Itprproitrrlitc 1Ur l0cul cot.iciiiit.,ns. anei (ir') lucli o1'ripplOpliutc research iiltLl crtolliiioll
riorlis rn tecirnoiogv dcvcli.tltntr:nL. s\'uthcsis and r,iisscmirlitirou.

'1'hoLrgh lrcsht,ater pra\\rn gro\\i, matilrc, lirtilizc, cr,cn hirtcit nt'rri about 9090 oi'
girtbal pllu n procluction is cionc in i'reshu,llcr cnr,ironn.rcnt, theif llrt'ae t-rciLltcr can
srtn'ivc uor gro\\' Llp 1o post-1en'al slage u'ithour. brrckish u'atcr. l-hcrcfolc. prat,n
ct-iltLit'c in ihis coLrntrv is bcing detelcpccl in and aroLrncl Lirc corstai arces, clcp.cnding on
naLuirtllv collccLccl seccls.'I'hoLrgh onlv icri'prari'n liitLchclics lilc bcir,g of,icriitcr'1. th.ir
plttciLiction nitc is n(-)i consistcnt iintl lar bclon thc corintlt,'s rcquircnrent, This ntcelts
thc p'tcssttrc Lrt-t tlttural rcsoLrrccs u'i1l bc grou'ing. rc'sLilting in shortugc-. ol- nrrLrr-al sccr-1

supplr'. 'f ircrclole. propcr ill'ultigement ol ll'cshn,atcr l-.rari'n nLrrscrv hr'ts utr.r.rost

irrpttt'tancer. irccausc lvailirbilitr, o1' r,r'atcl and cultr-Lre pcriocl rcstricts thc grori -trut
n'Iil n irgcnlcn t i n B ar-igl aclcsl.r.

Frou the al,.ove discussiarn. r.,,e can sav that, thc plarln seed supply is ir.isr-ri'ficicnt
conrpareci to the re clLlilcmclrts of our collnLr)'. So ii' thc sceds are not nLlrse L1 plopcr 1r'.

nrass t.nortaliLY oi'pIltu'n PL r.ner,occ--ur nncl tl-ie i.rrmcrs mar'l0ose thciI intcIcsts iir
preu t.t ct.tlLrilc anc-l ri'that I'ilppeirs. it ri ill ultrrnatclv ail'ect our naLiontl e conoiit\,. r\t thrs
rnitial stagc ()i llra\\'r'l nLll'scr\,, thc trirmers must nccci arlcquatc iitiirrrl,rLion ()n.r Ir{)|cr
nursir.ig s-vs1cn-l to bcsl scrve their pLrrposc. \\rith this point oi,-ig11,, thc presenL rcscarclr
has bccn clesigr.rcd prinrariir'1() Llrldcrstanri sor.ne pra.ticel rniirrrnltior-i on di1'lcrent
ieccling olrLioils incluciing lccclrng on prlrticulal'cor-nn'icrcirl lcu.l.

Materials and methods

'i'hc str-rc11'ri'as cat'ricci oLrt in il recLlnqulrl clrthcn 1,.oni oi 3l: nr ,Lt Frr:':hrrrrrur
Statior.r o1'the Banglrdcsh Fishcrics llcscarcl'r Instriute. IIrnrcnsingh iir (r0 clavs 1l'ont

fril','to Sc1-.1sr.,.,L.r.'I'hc largc poncl n'as clivrded into nine ecluril sr.nali poncl o1 3i mr c.ich
bv ilnc mcshccl nr. lon nct. -lhclc 

u'cr.c three leplicltior.rs tiil each oi'the three treatlrcnLs
r'/:r. onlv lcrtilizcr's (T ). lcLtilizcrs n,rth 50,i sLipplen.ientrr\' leecl (local f'eecl) (T,) ancl

109i, comnrcrcial lcccl (T,). Loc;rl lcccl s'rrs plcparctl bv Lrsrug the local ir.igrcclrcnts such
rus licc blun 709,, rr.ici nrr-rstrrcl oil cal<e 3()0,,. SuLrcli-Bangla slirinrlr lcccl u as sclcctcd irs

-, rfl llrt'r'i i.r ] lt'rtl l,,t' l lt i. t r|ct i ttt. lrl.
Conrpletc lemolai o1'all unclesirable fish. insr:ct encl othcl acli.Lrtic trlg.rnisnrs rrulu

clone h1'clry'ing thc poncls. Ai'Ler onc u,ccl< o1'cirying, lrme u'as applicci iit a rillc of il<g
-10,,mr.:\iter 3 clavs of liming, tl.rc poncls u'crc l'iiled rl'ith cleep tr-rbe-u,ell \\'etcr, .'\11 thc
ponds n,cre eclr-ral11, lertiiizcd u,iLh urca and triplc super pl.rosphate (TSP) at thc ratc o1

100 g -10,'mr cach and cou'dLlng at thc ratc o1'10 l<g.10,'mr. The u'ater dcpth rvirs

mainlurncd to a mrrin'rr-lnr ol lm Lrsiug finc mcshcrl PVC ovcl tlclri,pilrc on thc banl{
f ixccl at inr rbovc the ponci bottom. Lcavcs 01'cocol'rLrL Lrcc \\,crc r-rsecl in crtch ponci to
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providc shelter lor prawn post-lar\rae. The PL ol M. rosenbergli were collected fiom the
hatcher,v 01' BFRI. The ponds were stocked with prawn PL having average rveight
0.022*0.00 9,0.021-j- 0.00 g and 0.022-r0.002 g in treatment T,, T, and T,, respecrivell,
and average lengtl-r 0.89+0.01 cm,0.88-r0.01 cm and 0.11-f0.07 cm in treatment T1, T,
and T.,, respectively. The stocking der-rsity of prawn PL was 20/m2. Cowdung, urea and
triple super phosphate (TSP) rvere applied weekly throughout the experimental period
at a rate ol 3kg 40mr, 75 g40 n-r2 and 50 gi10 m2, rcspectively. Feeds lvere supplied once
rlaily in the ponds of T, and T, on tray placed near the bottom. All uneaten f'eecis were
removecl daily lrom the tray manually. The proximate compositions of local feed and
commelcial feed arc sholr,n in Tables 1 and 2, respectively.

Table 1. Proximatc courposition o1'Iocal fccd

Ingredicnts Percentage (!'l) Protein 9i,

Rice bran
,Vlrrslard oil cal<e

Total

70

30

10t)

J.JJ

13.65

16.98

Soulce: BFRJ

Table 2. Proxin'rate cor.r'rposition of commercial leed (Saudi-Bangla Shrimp Nursery lecd)

Food value Percentage (%)

r\,loist ure
Protein
Fat
Fiber
Ash
Calbohydrate

11

30

1

6

T7

a1-

Sotrlc,.:: SlLrcii-Bang,Ie Ljsh lccii I..tc1.

ThroLrghoLrt ti'rc crpcrir-ncntal period, the u'ater clualitr"ptrnn.ietcr u.cre recorclcd

rveel<h.. Tcn'rpci'atirlc ("C), triinsprrenc\'(cn) ancl drssolvcd oxvgen (mg,'1) u'clc
r.r-rclsLrrcil Ircnvccn 7.00 rncl 8.00.tm dailv at the porrd siLc..\ll<alinitr'(m 1). pl.{ lnci
rrr.r'rn'ionrl nit'r'oscn (urg, 1) \\'ere mcasLlrecl u,ccklv aL \\rirLer Qualrtv ancl Poncl i)lrtar-rtics
Laboraiolv trf thc Flcultr oi' Fishelies, Bangladcsh Agricultur r1 Universit\',
I11'mcnsin-eh.'l'cnpcraiure encl clissolvccl O, u,ere mcnsurccl br a clrgrtll DO mctcr (YSI

moclcl -i8). T'i'.rnsprrrenc\' \\'irs r'nciis,-ri.cci bv using a se cchr clrsc ancl pI'I ri iLh a pH
clcctroclc (Je nu ar'. ntoclel 3020). Total all<alinrtv ri as clcLcrminccl liLlimntricalll'.
Ammonirr-r.iitrogclr (NH,-N) \\:lls rlcLcrtrinccl b) lI.\CH I(i t (D1{''2010

spcctrophoLr)melcr). Thc chcnricirl rergcnts usccl lbr.this pulpttsc \\'cre Nesslar rcegent.

n-r i n c ra 1 s te b i I i ze r a r-r cl t ri - m et I'rr,1 a i co ho l.
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t\ good nLlmLrer ol prarvns PL (10-20 indirridr:als) were sampled 1'rom each pond at

e\rery ten cla1r5 i61sn,nl and their length and weight of each individual was measured

separatell, to assess the growth rate of prawns PL. At the end ol the expe rttnctti, rvater'

was pun.rped out of'the ponds and all pra\,vn juveniles were collectecl, cu-inted irnd

r,veighecl irrclividnalil,for each poncl to assess the sunival rate. Experimelttal rlaIa \\'as

collected and analyzed as lbllows:

a) \\'eight gain (g):

\{leighL gain : A'Lean f inal prawn weight - X{ean initial pralr'n lveight
b) Averagc daily gain (g):

r\lean I'ina1 prawn rveight - Mean initial prawn lveight
ADG (c) :

T,-T.
c) Spccilic gron,th mtc (qo clar')

T.trs \\', - Lus \\',
S(lR ("i, cla.,) - -*, , ltltt

\\'h c lc.
\\', -'1'1.,. initial live boclr ucight (g) rtt tinte'l', (tlltr)
\\', :'1'1.,. lirral livc borlr'iicighl ig) rrL trmc'1', (drii;

No. ol prau,i.t han,cslccl

d) Survival rlrtc - x 100

No. oi' pra\\,n sLocl(cd

For the statisfical analysis of the data, a one-way ANOVA and Dr\'lRT u,et'e done b.v

using the SPSS (Statistical Package tbr Social Science) r,ersion-10.0. Significance u'as

assignecl aL the 0.05% level. Duncan's test uas used to tests the resnlts olmultiple ranges

tbr comparisons of a\rerages.

Resuits

Thc Valr-rcs ol'wLlter clUalitr, plrranlclers r.ccoide.l 1t'ttnt thc erpcrit'llental l.on.l-.
clLrring rhc stLtcl\,pcrioci arc shon,n in'l'ablc 3. Thc lvcrrtgc valLrc oi\\.rtt'r tctll|t'r.LLttrt'itt
T, 'f, anci -1, 

1irx5 -3f .r1 r0.1-1/ c. -l() b+0 )9 c and l().,r: r0 i6 "c. rcspcctii'ell;
transparcncv u,as '11.0t-1.8-1 crtl, -11 .6 +1.72 cnl atlcl ll.7+ 4.63 crlt in 'I', T' and T,,

rcspccrivcl\'i pH in'1, T'. and T, ri'as 8.03+ 0 31.7.'\!+0.25. ltncl 7.81 t 0.2-3, rcsperctirci-\'.

Disselycri o\\igcp conccnlratior-I recortlcc'l in'1, T. anti T,. rierc 3.9+0.37 mg, I,3.9:t().-16

t-t-rg,'i nlcl -1.7-r-0.3S ntg.,'I, res;tcc1i1,sl1,; totiil a1l<rliltrty in'l-, T. and T. u'e re 118.7*i.5S

ru-rg,'1, 126.-l-ri..16 u-r,r'l ancl 138.3-r-1.23 mgi/1, rcspectivcll'ri'hilc the correspotlding nlcan

r,alLrcs o1')JH,-N rvcle 0.13+0.083 mgi/l,0.11-r0.077 rtrgi 1 and 0.11*0.075 ng, 1 in T T-

ancl T',, rcspectivcl)'. Thcrc n,us a srgnii'icant clillcrcnce (p<0.05) in some ri'atcr clualiLr

ptlrilmctcrs lilic ptl ancl total allialinitl', bLrt all othcr measuLcci w'atcr c1r-ralitv pariinle ICrs

u,e rc ri iLhin thc .rcccptablc range fr.rl rlLirsing oi prarin PL.
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Table 3. \\'aLcr quaiitv parrtllctcrs o1'clil-llrcnt poncis (r\lern + SD)

Paumctcrs Tr T3T, ANO\''A
'fcrlpcr.rtLrlc ("C)

Sccchi clisc (cur)

pH
1)O (mg,l)
All<alinitr,(mg,rl)

Amn-ronia-N(urgr'l)

30 6 '- (l.rr7
-11 .0 * -1.84
g.0t'

3.9 +- 0.-17

1 18.7 + 78.9"

0.13 -r 0.08

30.6 -r- 0.59 30.5

11.6 r 4.72 4)..7

7.9't' 7. g,,

3.9 r- 0.-36 3.i -r
126.3 -r 28.,1'h 139.3

0.1I r 0.08 0.11.

t 0.i6 NS
"+ J.63 \ S

*

: 0.3i1 NS
i-f 71.9h *

! 0.47 NS
* p< 0.0r:; NS. not significant
,i. lr rncl rh. sr.rncrse lipL; IIcans i.riLit dilte rcnL supcrscr.ipls,rrc sigr.rilic.rnrlr.diJiarttLt (1t< ().i)5)

Thc snt'i'ir';rl ancl grouth of pran'n PI- as obteine ci from thc clrite re nt trciirmcr')ts erc
shoun in 'I-able -1.'l'he initial mean lengths (cr.n) u,er'c 0.89-r 0.(108 cm, 0.88+0 01 cm
;Lnti 0,ii7 t-0.0-3 cm in trci'rtr.nents T,, '1. and '1., rcspecri\,e1\'; mcan rniLial rverghts (g)
ucrc 0.(122*0.00 g, 0.t12 1-r 0.t)0 g and 0.022 +0.00-2 g in rrcarrner.lt T1, T, and T.,
|cspcctivcl\r. At han'est. Ll-rc mean final iength gLrinL-Ll br prau'n post-lar\.re \\,erc
6 l ' 0.07 cnt. 7.1).'+0.22 cnr ar.tcl 8.17* 0.16 cm in T,. T- lncl '1'.. rcspectircll, anrl t)-ic
mcan iinal r.r'eight grtinecl bv prari.n l-rost-larlae \\'crc 1,S6+0.12. 3.1+-0.,1,1 ancl

l;;:;, lLilll;"i ,;:11"1;i:l::'ll:li" 1,1'.-liii"lil'llii.':iiii';liini',llil:,l ::
0.0-1 1:t0.002 g, 0.052+0.006 g ancl 0.07i r (1.007 g in rrcarmenr '1',, f-, anci r,,
rcspectivclr'. The spcciiic gro\\'tir rate (u.'eight,) obtarr.iecl b1'plau,n PLs ii'cre 7.12 r0.111,o
pcr clar'. 8.35+-0.0220,1, per clav and 8.81+0.26"o per da1 ir-r T,. 1', anci 'f,, respccLivelr,'.
SLrr-r.ivrl rirtcs ohserr,cd in 1',, T. and T, u,erc 5-1.86-r2.719.0 (onll,fertilizer.s),
60.-:2-t l.6-19i, (lcltilizcrs r,,'ith 59t, local leed) and 66.244 1.589,i, (1091 con.imercial 1-ced).
respcctivelr.'. SignilicanLll'higher (p<0.05) glou,th performance anc.l surr,ival rare \\,crc
obscn,ccl in T, than T, anci T,.

Table 4. (llouth pcrlirrrnrnccs of prarin lrlvac in cliflcrcnt lrcatmcnrs (11can + SD)

Irllametels Tl T, T3 ANO\/A
Initral lcngtir (cm) 0 39 -r 0.01 0.EB '- 0.01

Initral ncrght (g) 0.022 -f 0.00 0.021 -r 0.00

Iiinal lengLh (cm) 6.3 + 0.07" 7.\2 +- 0.22t'

3.1-t + 0.33r'Finain,eight (g) 1.86 -' 0.12.

;\r'. claill'gain (g) 0.031 + 0.002' 0.052 + 0.006r'

S(iR 1o; pe r dar) 7.12 't 0.11" 8.35 + 0.22r'

SLrrYn'al ratc (q6) 53.86 -r 2.71" 60.52 -r 1.64t'

0.ii7 -r 0.03

0.022 -r 0.002

8.17 ' 0.16'
-1.26 -r- 0,.1-1'

0.071 'r 0.007'
8.ii1 -t 0.26'
66.2.1 -r 1,58'

l\i Q

NS

* I) < ().()5: \S not srgnilicaut: SOII - Spccilic groirrh r.rrc
Iic.rn\ \\ilh elilielcnL sLrpciscrints.uc sigrtrlrcur.rtlt dillercnt tp< i).05)
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Fig. 1. \'rLli:ttion-r in ucight guiu ol'Iranl I)1. rrnLrng 11i1'lcrcnt trcltmcrlLs

Discussion

\\/ltcI Lcntpcl'.ttl-lre in t1-ris erperimcnt u'as fbund Lo Yilr)'lrom 2S,9"C to ,1 1.6'C .,r'et'

thc cntirc pclioci. 'I'hc -citititble tcl'r.lircratLlre 1ll nLrrsing oi ptltti n p()st-1tr'\'.Lc rt rts l, -

,-l 1'Cl (FrrjintLrre 197-l). Llou,'cvcr. Lhc best gr.orvll.r rri posL-lalritc ltl Lllc tetrrIf i.rLLl r.',,1

-2E"C il(n.:eic ancl \\Irrng 1979). IIoq L'l a1. (1!)96) rccordcd thitt \\iltcr lclllperillLll.c rrtlge.l
1r'ont l7... to 30.5 C u.us stiitairlc ibl thc gro\\.Lh oi ilcshri rtter prtl\\r11. Thc \\'ilter

treltsltxfcncv llts lor-rncl l'r-om --12 to 5lctl, uhrch ues lttorc or less sjnlil.it'1,, tllt sLttLlt ,,L'

I-arilir rr1 (19E6). r\zinr.rt a1. (i995). \\'ahab ct ol . (.199i) r'cportecl that the lrilllspercnc\'
o1'proclr,rctir,c \\'irLer bociics shoulcl be 40 cm or less. and having the rar-rgc l'ror-l.r 2.2 to 6.5

mgrl, 1'hich \\.as r-nore ol lcss similar to the sttld)'ol thc Hasarr (1998), Par,r1 (1998) anci

I,[o1iah apcl FIrqLre (197E) lol Lhe Br\Li carnpr-rs poncls.,\11'ntcnsingh. \\'1r11'l't19S2i

rcltr.)rtcLl thlf luvcnilcs of i'r'cshu,atcr prir\\'n could lolelaLc ntinimLti-tl oxvge 11 Ievcls oi 1.0

ro 1,5 mg. 1 rnrl snggcsrecl no1 to ellor.r' the plnuns at such lcr,cls litr long Linlc. llor'.1 rtn.1

Zilr'r;nc1t1rpn (2000) obserr,ecl thaL t1're iclcitl cnvir.onntcltt Ii)r nut'sing ol prarlt'i 1'lst-
lrir'.,'irc sl'toLLlcl hai'c r1l<itlrniLf oi 20-60 nlg, 1.

pII y1i,.rcs vlricci l'r'on'r 6.8--l to 9.-t3 u,irich n,cre more or lcss similal to tfic lrnclings cl1'

Iirr-Ilo il rr1. iigiJii). Hotl cz ul. (.19c)6) and Ilossirin cl rrl. (2000). Accorclir.rg to \\'icl<ins
(1976). Lhc posr-liir\,ac ol pra\\,1-r coulcl enclurc (urthoLrt stress) loLrl NFl,-\
coircenlrirtior.r i.,i'upp|oxitnirLel\, 1.00 mg.r'l 1br some tittrcs. SLrrtts ct al. (1991) rcportccl

.+l
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il.iaL pra\vn juvcnilcs should nci bc cxpL)sccl to NH.-N cor'lcel'itration highcr than I mg, I

()r I mgi lat plf values o1'9 anci E.5. rcspectivel-i, lir a long pcriocl.
'lhe authors z,r:r. Sendrl'0r end SmrLh (197-<), Smith ancl Sandillr: (]979), I(ncrle encl

\\'rng (l!t79;. Shahrr ct.1/" (1989) havc sho\r,r.r that prar.vn PL stockccl at thc ratcs betn,ecn
100-700,tr: litr,15-60 dai,s of nulst--rv sYStem resulted in final sulvival ratcs ol 60-8()tL.
'I'horrgh Smirh cl o1. (1983) rcported ihat about 90')o sun'ir,al of prau,n PL at stitcl<ing

rlcnsiLics oi 1(i()0-1500,.mr in an enclosecl nLrrscr]'systcr-n, onlt'28-37!i) sLirviviil i'rrs l-',ecn

rcporLarrl br' r\i'rgt:ll il99-l). litr near'1r' siullC rangc ol stcicking de nsitl'. rir ,r LLr\L Itrrr '!r!
svsicni rn ISrnglecicsh clrntlition. Chi and Oanh (1988) lirnncl Ll'raL thc r,un,irltl t'atcs ol
plir\\,n fo\t-lrrLr,ac sloc1<ed at 10, 15 and 20 PL, mr rvere 56.i, 5,1.1 ancl 47.7qi altcr'90
ciavs, r'c-spccLir,cl\', Nr,rrserl' r'earing of r1,I. rri.sazbcr.eiz post-larvae in earthcit pontls is

linitcci (\i'ilii.irrs anrl Bcrrigan 1977). Though Saha ct ai. (\98c)) rcportcd i2il'b sulvivai
at Lire sLocl<ing rlensiL\,of I7-.i PL,,'mr in 30 cla1,s of lcaring in cartl-tcn poncis ancl Lt mcait
l'i nal t'eigirL oi'i-2 g allcr -i0-90 cia)'s may be achievcd in earthcn pond nL1 rsel't'.'1'he
rcsnlls in glou,tit perlbrmanccs oi'11L jr).(rrTrbr'lyr in the p1's5s1-tt stttclr'rttore or lcss ltgrci'cl

u'iih thc rLbfrve sludies uncl it uas clcarlv obscncJ tl'utt the srtrtth rtnul sur.r.irttl o1'.11.

l).i('ll)r/.ilt p():,1-1ilr\,tc ri,clc bctter-in 1i:ei 1-ron.1s u,hcrc 10",, itrotcin rich cor-tttt'tct'ciirl lced
.,r'rs sr-tpplicti.'I'hcr.:1irre. it n.iai,be Lccrrmn'rt'nilccl Lo Lhe nut,scrv that protcit'i rrch lccci is
.l l'lr'lt.lillsilt lt't :t.lltrr itlL.rt.,... iil Iittt.ct\'(,fr'l'.rll, l'1..
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Abstract
Thc study rvas carricd out to asscss tl-re eflects ol stocking density on grorvtl-r and
prodr:c1ion ol GIFT for a period ol 100 dai's. Three stocking densiiies rvere used 1 50, 200
and 250 fish,/decin'rall clesignatcd as treatmeni T,, T, and T, respectively havrng trvo
replicaLes lbr each. Con.rmercial pellet feeds t,ere ied at the rate oi 30% body rvcighr up
to firsL 1() days and then gradually iL i,vas readjusted to 220/0,189'0, 1596, 129/o 10a/o,8ok,
6')n,50/o and 491, respectivel-v alier every 10 days interval. The result shoi,ved that the lish
in thc treatmcnt Tl stocl(eci r.vith thc lowest stockir.rg dcnsity (150 lish/dec) rcsulted in
bcst individual rvcight gain (148.659) loliowcd b), tl'rose in rreatmenr 'f, and T.
rcspectivcly. 1'hc specilic gl-owth raLcs (SGR) at cverv 10 days rvere ranged lrom 6,59 to
l.l I jn diI'lelent trcaLmcnts during thc cxpcrimcntal pcriod. T1.rc food convcrsion rario
(FCR) r,alucs ranged betr,r,cen 1.82 to 2.03 with treatmcnt T, showing the iowcst FCR.
Thc sunival latc ranged benvccn 84 to 92 9.'0. Trcatmcnt T, and treatmel-It T, showecl
signilicanLl.v higher survival Lhan Treatment T.. The lish production rare in Lrearment
T,.-12 and T, u,cLe 18.58,23.87 and 26.78 kg/decimal respecrively.
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Introduction

The GIFT strain was developed by the International Center for Living Aquatic
Resources Management (ICLARM) through several generations of selection from a base
population involving eight drfferent strains of Nile tilapia, Oreochroruis niloticus (Eknath
et. aL. 1993). GIFT tilapia is a hardy fish, which can survive in shailow and turbid water
conditions and is a good converter of organic matter into high quality protein. Its rapid
growth rate ancl tastl,ilavour (Balarin and Haller 1982, Pullin and l,orve-A{cConnei
1982) has been identified as one potential species. It also indicates that tilapia has macle
a significant contribution to food production, po\.erty aileviation ancl livelihoods
support rn the Asia and the Pacific. To optin-rize utilization of smail lr,ater bodies for
productive fish culture, researches have undertaken to identify suitable species for short
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cycle aqLraculture and derreloped lorv-cost management systems tbr optin-rizing
prod uction.

Stockrng densit-v is an inrpor.tanr prrirrneter ir-r fish culture operations, since it has

direct effects on the grov/th ancl survival and hence on production. It rs an established
f'act that gro\(rth rate of fishes progressivell, increase as the stocking densities decreases

and vrce-r,ersa. This r,vas becai-rse of relativel), less nr-rmber ol fish in a pond of similar
size coulcl get more space, food ancl dissolved oxygen at the same time. Stocking
densities and managcmcnL ineasures practiced by pond operators in Bangladesh are not
bascd on scie ntific knowledge, thus resulting ir-r poor grolvth and sr-rlvival of fry. To
obtain marimum economic returns it wouLd be necessary to stock the poncls at optimum
stocking densities for optimur-n grou,th il rclation to inputs and produclivity ol the
rvate r body. The str-rdy was undertaken to stud.v the effect of stocking densit-v of GIFT
trlapia cullure undel the same f'eed and management conditions.

Materials and methods

The experiment was carried out lor a period of 100 davs during FebruarS, to t\Iay,
2007 in six selected experimental por-rds of "Nagla Jiisheries Ltd.", Haluaghat,
Mymensingh. The size of each pond was 80 decimal and the ponds were indrcated by the
numbers l, 1,2,5, 3, 6 respectivei,v. The ponds were similar in respect of depth, basin
conliguration and pattern including r,r,ater sr-rpply facilrties" The water depth was

maintainecl at a maximum of I.2 m. There was lveli organized inlet and outlet system to
maintair-r suitable water level. The ponds were surrounded by fine meshed nylon nets to
prevent entering ol lrogs and fish eating animals. Water quality r.vas maintained
properly tl'rrougl-r exchange olrvater during the experime ntal period.

Experimental design
The ponds were selected randomly. The expe rimental 1a-vor-rt is shorvn in Table 1.

Table 1. Expcrimcntal lavout oIGIFT tilapia cullure

TrcatmenL

T-1

T-2

1'-3

I{cp lica Lion
(i)ond No.)

R-l (1)

1t-2 (+)

R-l t2)
1{-l (5)

t< I (l)
R,l (6)

1)onci S izc
(clccima1)

80

E()

80

t0
E0

E()

SLocking density
(nos./dec)

150

150

200
20t)

250

250

'l'otu1 n0. 0i'
s tocliing

1 2000
1 2000
I 6000
16(XX)

I000()
t(x)00

Ar,cr lge u,t.

at slocl<irlg
(s.)

3.0

3.0

-_1 0

-r .l)

_r. ()

.1.()
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Altcr draintng onr 01'waler, the ponds \/ere fu1ly dried and sllbsequentl.v crushed

limcsrone wLrs spread on the pond bottom @-)250 kg ha'r. Atier 3 clays ponds r.vere fi1led

r,r,irh warer {rom deep tllbe-11reil and rhen colr,-dung r,vas applied ((!1000 kgr/ha ibr
ph_vtoplankton production. The water depth was maintainecl at at'ound 1.2 meter

rhroughout tl-re experiment. Fisl-r were stocked alter one r.r,eck ol fertilization.
Thc GIFT tilapia fries u,ere collected from the Reliance Hatchery, Trishal,

tr4-vmensingh and transported to lhc farm in oxl,genated pol5,thene bags covered by jr-rte

bags. Thc lries r,vere rcleased to tirc culture ponds after.sulficient acclimatizatiot-t.

Locally ar,aiiable commercial pellet teeds named "Quality feeds" was selected for the

expeliment.'l'his pellcL leed was exairineci ancl Lrscd due to ltaving apprcciable stabiltty
in water ancl nutritir,e value witl-rir-r the normal range. The proximate compositions of
diifelent t1,pes ol"Quality feeds" are given in'fabie 2.

Table 2. Proximirte composition of dillerent types of tilapra feeds of "Quality Feecls

Lt.i" Lrsed t'r,r' Ihis expclintent

Coi'rstit uen L

Moistr-rre

Plotein
Lipicl
Ash

Nursery-1
11

36

8

6

Amount
Nursery-2

10

34
7

5

(%)
S tarter

9

32

7

5

Grolver
9

30
7

5

At the beginnir-ig ol the experimcnt feed rvas supplied at the rate of 30% of the body
u,eight of rearecl GIFT and graduaill,'it was readjusted to 22ok, I9ok, l5u/0, I20k l0'%,

8%,60,'r,, 5% and 49ri, respectii'el1'after every 10 days i111.tr'.1. They r,vere fed four times

daili,up ro 30 clays, then three tirnes daily up to 70 dayS and tl-ien twice daily up to the

e nd of the experiment. The teeding strateg-v is shor'vn in Table 3.

Table 3. Fcccling strategy fol cliftcrcnt typcs of fccds

(.r-r1Lrrlc peliotl

l-l() .1lvs
I I l{t drvs
ll-l{)tlrvs
3 I --10 clrls
-11 50 tln s

5 I'60 rlavs
6 1 -70 rilr,s
71 S0 thl's
81 -!)() dal s

r)l-l()0 el.n's

'l'r'pcs o1' sLrppliccl lccd

NLrrsclr'-l
Nttt'scrr'l
N Lll,sCIr'-l

Stlrlcr
S tlr'1cr
Starter
StlrLer
(lrorr cr
G rou'er
(i rurve r

Feeding frequenc-v

4 timcs
4 times
4 tirnes
3 times
3 tin'rcs

3 times
3 times
2 times
2 times
2 times

Feeding rate (% ol
body u.cight)

30%
?.29/o

1E9i,

1 5 
0l0

r 10t:11)

109i)

8%

6'.)'rt

5 
0.,b

I t/a1a
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Analysis 0f water quality parameters
\\';ttct'tcmfereturc ("[.), p]I. dissolvcrl ox\:gcn (DO). Lllnsparcltcv icnt) lncl totrl

rikrlinin \\'cic rec()rcied rL 10 i1.r1,s irrtclvr-rl hetu'een 9.00 A lt. ancl i 1.30 .\.f,I using .r

ciigrtal nrcLci'(YSI motlcl 53). Sc'cchi drsc r.,a,s usccl lrr mclsLrrc thc transparcncr'(cnr) oi
ihe n rtcr. 'l,.rtrl a1l<alinin' ri,as u.icusurccl br, r\cicl tiiiation mcthoLl.

GIFT tilapia sampling procedure

Srmpling oi'tiiapia uas clor.ic al clcr-\. l0 clar"s intcrr,al nsing a cilst lrct io obselvc Ll.ic

glo\\th lirr rrrijustmcnt o1'lcctlinq nlte \\'as.'l'u,cnit l'jsh ncr:c sirmpLcai Ii-or-n clch pon.l.
\\"cighl o1' e nch fish u as rticasr-rlcil io as,scss thc tirl-fercntllil grori,th. 'i'hc srrniplccl lish
u'crc hant'Llccl vcrv crrcl-uI1r'to irvoici tlic hanclIing stress.

Stutisticirl lnal5.sis oi cl:ita htcl bcen c'lonc 1o scc u'hcthcr thc intlLrcnce ol diilr:r'eni
trcnLircuts (stocl<ing densitics) on lhc gro\\,th (n'eighu and 1tr'otlLrcLion ol f isltcs ucre
signiircunt or not. One u,a)' analvsis oi' r'ariance (A)iOYA) n rrs .lorrc to tcsl rhc
signil'ic.urcc o1'clifit::rnce amr)1rg clii'iircnt treatmcnt mcans. Significant Jiilcrer.rcrs
ilntong diltcrcnt trealmcirt nlcr.lns ri'clc iclentil-rccl bv i)unclrn s \en I{Lr1tip1c 1{ringc
Tcst (Dtr,IR'l').

A stmplc ecoitotttic xltal),sis ri'as donc to cstimatc tht-'uct plofit lronr ciilf'crcnt
lrcatlttcnls. The cost of leirsing o1'tirc poncis \\'ils not tncludccl in total cosL. An acLlitional
7.5'li, on lolllcost u,as inclr-r,'lcci ils operalional cost rccording to ADCI'(AI)CP. 1983).

Results

Water quality pqrameters
'1'he orcritll mcltn velucs oi'clch ualcr 11Lt.r1il) 1).ltiulatui t)l-:tll ll'c.titlttiti' .i iril'Ll

the stLrch'pcrioci have bcen prescnlccl in Trlrle -t.

Table 4. \\/lttcr qr-ralin'pilrrlme [crs ilnenn vl]uc - S.E.,rr\ rc.i)lLlrLl in.1ii'irrcnr rr.ilLmerlt\ dL:i:nq
stLrclv pcrioLi

'1'tclttr.ilct.tts Pi',llrntcle t: (lllcr,rl.rtc.l
I-L '1 . 'l'. l; Illtro

'1'c1]rircrirlLrrc ("(l) 2i1.66+1).-ll l! t(r*().(lar lll 2l +0 0+ +"17

fl 1 ()-l: -r, (11+-12.l (ll.E-31 9)

Dissiilveil orYgcn (me 1 5,10*0.06 5.08+0.f)+ +.96+0.0-+ 1-1.19

') (+ s8- 5.75) (+.73-: +5) (4.ss-s.20)
pll 7.-s7r-0.01 E.00+0 0+ 8.20+0.0,+ 167 16

(6.1-8.5) (6.e-8.e) (6.e-e.0)
'f irtal rrll<alinitr' 101.18+1).00 l01.2i+L).06 96.82+1.2c) ll 1l
(rrg lr) (82-l 16) (8;-1lll (8.+-107)
'lrunspru.cncr'(cm) 19.57+0.68 12.59+0.71 2:1.61+1.06 1S.50

(r 7-21) (r s 5-rij) (1 9 s-29)

IQa()
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Growth in relation to stocking densit!
The gror.r'th riite of GIFT rrlapia undcr different stocking densities r,;erc recorclecl 10

.1ar''s intcrval and thr: rcsultsi hrvc been prescnted in the Tabic -r. T'hrs result inciicatcs
)rrgher sro\\lth in u,eight (g) at ior,r,er stocking clcnsities and thc grcxvth rate graciuallr,
clcr:rcrsecl ri'ith increa-sing dcnsitre s. For tire evaluatic-.n of grot'th pcrlbrntancc ol fi-sh in
clil'lcrcnt 1l'c'atntei.lts in tcrms of rveighi girin. average clail5,gain. s;tccific groli,ih rarc
(S(l11 u'a per clal'). foorj con\reisron ratir) (FCR,i. sun'ival (,9c'; !rnd prodr-iction
(i<g ciecimrl. 100 cial,s) u'e re calcLrl;rtcd and are shriu,lr in Table 5.

Table 5. (lrorr th paranleters o1'GII--1' riiapia obsc.rve d in clil'fcrcnr treatments.

(ilor,. th pli ra llctcrs

,\1rln inirill ricighL (g)

\lcln f inel u'eighl (g)

\\'cight gain (g)

;ir"e riigc 11.tilr,g.rin (g,r

S(iir, ('ii, pcl clar')

FCli.
Sun ivirl ratc ('lr)
Procj r-rcLior-i ( kg clccintai ;

Tr

3.0 +0.25

151 .65 + 4.7 4
148.65 + 4.7 4

1.48 -F0.05

3.92-r 0.03
1.82+0.02

92.31+0.26
18.58+0.03

'I-re a trncn ts

T,

3.ll*0 2-,:

111 .2+1.96
138.2+3.9rr
1.3ii +(i.0.+

-1 8i +0.03

I 92*0 03

S7.46+ 0.08
23.8;+()06

't'.

1.0 + 0. (12 :
1-r0.ii5 tl.l9
127.E5+2.i9
1.:;+0.0-2
3.78 * 0. tt2

2.0-l:r 0.01

8+.52* 0.3E

).6.7 8+ O.(.)l

Thct'c rt'as no sigr.riiicant (p<0.05) diffurencc in initial ri'eight olflsh uncier diflcrenr
lreitlnlcnts. In Lhe str-rd1'pcriod the signilicanLll,higher mean u,eigl.rr gl,lincrl b1,'GIFT
tilapia u'as 1-i5.0 g in Treatment Tr. There rru,crc highiv significant difl'erer-rces among
treatment Tr. treillment T, and treatment T. in terms oi'u,eight gain r.vhen comparcd
using r\NO\/A (p.0.t15). From the Table -i the signihcantlv highest average dail5,,gain
(1.a8 g) fotrnd in treatmcnt T . Significant dilferences \\,cre lound among thrcc
trcatmcnts $,hcn comparecl r-rsrr.rg;\NO\rA (psr.).05). The Inean specrlic growrh raLc oi
GIIrT tilapia in clillbr'cr-rt treaLmcr-its rangcd betri.'een 1.ll and 6.59. The signiiicanrlv
(p<0.05) highest SGR valucs (6.>9) rv.rs recorcled in treatntent T, ri,hile the lorvcsr (1.1i)
rt';is ohtainecl iilso in treatment T.. Significant dillcLcnces \\,ere lound among rhree
trcatments r,i hen comparcd usit.tg ANO\IA (p<0.05).

The survival (9t) in drfferent treatments '"vas lairlv high. The sun,ival rangcd
betrleen 8-l to 92 9'i. Treatment T, and tl'eatment T, showed signilicar-rtlv higher surr,ivai
than Trcatment T,. The mean r,alue.s of survir,al (9.,'o) r.r'cre 92.31 -rA.26,87.16-+ 0.08 and
8+.52+0.38 1br trcatn.rents'1,, T. and T, respectivel.v. There u,erc signiiicanr cliltcrences
timong the thrcc tre atments u,hen comparccl using ANO\]A (l=O.O-.1.

Thc 1'ood convcrsion ratio (FCR) r,alucs among thc treltments \\'crc ranged bctr',.ecn
Lt2 to 2.03.'l'he signilicantil'lowcsr i.e. rhc best FCR (1.82) u,as obtaincd u,irh
treatrrcllt T, r.ihilc the highest (2.03) IrCR i.e. the \\rorst \\'as obtained r,r,ith trcatmenr
'l'..Themcanvaluesof F'CRrvere i.82-r0.02, 1.92-r0.03and2.03-+0.0lfbrrrearmentsf-r,
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'I'. rrr.itj 'l', rcspccLiyclr'.'1'l'r,lrc \\'ctc signiiicarnt Llji-1't1'cnccs ilmoll!1 the thr.cc lleiltnlenls

r, h0n conlpLl|cci r-tsing r\NOVA (p'<0.i)i )

Fish production
:fhc 

l-re.i6cripn oiGilj'I'ltlapia lapgetl beiu,cen 13.i8 ro 26.7ii hgrc'lccir-l'rel l0U ilavs

i1 drl'lerclt ii'crrtntcnLS.'l'hc toral pro,-1ui:Liitt-i tti i'ish in treltttncnt'I',,'l', :ltlcl 'i, rvcre

l.!)71 hg. -1.E20 iig and -l.2ii5 1<g. In prcscnt s1Lic1!'thc highest pro,-lLtction ri'as {28i kg

i1l.1 iL 11,Lts litrind in Lhc, lrcalmcnL-l'. rvilich u'il-s higllcr than trcatme nt'I', lnd'I"'

Economic enausis
,\ srit'iplc ecor.)olltic iinal,vsi\ \\'irs pcrlr)mtcrrL lt) cslir-natc Ihc nci pIol'it i'rom ii'rrs

cLrltgr.c opcritii{)u. Thc cost oi'prorluctlon u,as based Qn thc.\{1'mensingh n'ilolc sitlc

n'ier.lict prrce pl'thc ycar 2007 in c()nsid.ratlon oi tlte inputs used. Tl-re prcplll'ccl ticd

c()sls \\/erc caic,.llatcLl rs'l'k.2--1.00r'l<g.22.00,'kg.20.()0,'llg and 19.00rkg tirr nltt'scrr'-1.

1urscL.r,-2. sLrirter .1-].1 gro\\,cr. -l'hc sellrng prices oi GIFT rilapia \\'e1c ()["1'l< 70.00' lig.

LrS.()0 1<g iinLl 56.i)(),'lig iirr tlcalmclri'f i,'1'. arrci '1, I'isit. i'hc cost oir lcasing poncls \\'as i.tot

inclrrrlci.l in thc r0t.tl c0s1. r\n "rciriitron.ri 7.i'lu utt'.ol..ii cost \\i-ls lllclLlcicd in opcrrtion'tl

r!)sL rl,.r.orr.ling 1o AI)(iir (19S,-r) It ',r'ls obscr',.'cti li.uit the higilcst l.lcl Ir"oiit i-1'l<.

l 16.SS, ilcci,1|r1 100 .1.ivs) ,,i'us ghtair.iccl \,i1-h siocl(1ng ricnsttv ot' 1)l) f ish r-lccrrlllll ('l' l

* itilc Lhc I6rlcsi prol'rr (T1<. 118.16,'decimal I00 iirtl's) -,vas tlbtilrnccl \\'rth stocliil'1g

11cnsiL.,' oi 250 lish,, ciccrmri (T,)

Table 6. l:cppoltic rnirllsis olGIFT tiiapir productiot't ol ti-tc i:nd rtt thc studr'1'rcliotl

lnlc-imcni r'l li.)

Lin'rc -i' Oou.lltlig
(iosL ol l'r'1

llcc.i cosL

()pcr.ttiotltl crrsL
-l'otl1 

cost

Cost ()1 1'rrorl r.rct iort,' iig ['ish

Scllrng p:'icc l<g lish
(lr-oss inerrtttc t.'l'li.lirou f isli srle

T1

i 500

2,i000
131280

1 1758.5

1 68538.5

56.71

70.00
2080.i0
39501.5

2,+6.8 8-14

Treatme nLs

T,

1 500
32000

1 68800
15r72.5

2t7 472.5

56.93
68.00

248304.2

30831.73
)92.6983

T.

1 i00
-+0000

206600

18607.5
266707.)

62.24
66.00

27851i 9

I 1826.-ll
ril1.26-11,'1 (X) c1a

Discussion

Water qualiti P arameters
'l'hc rcsLriLs 01'thc \\'ater tlttilllL\J

oi I'ish cttltr-it'c;rnc1 r11 ol'thcl't'i ri'ct'c

-0

pi-iriltllctcf s \\,crc [i)Llnd n ithin the acccptlblc |rilge

nrorc or Iess sinlillr \\'ithout i]n| abrLlpt chltlgt': ttl



lrl'lccts oi'stoeliing iitnsiLv on srolth anrl l-.roulirction oi'(ill''l'

rlnV irilriLillctCrs of thc poId:r.,\'lLrItr,,,l rr1. (19;'E) r'cported ncgligiblc monthl\'
llr-rctuations in thc valr-res o1- phvsico-cl.rcmical properties o1'\\'aIer in ihe tcltilizcr-i rn.i
un1.c:rtili;red poncls. Dr"rrrng the prcscnt s1'Lld\,. Lhc hrghcst tcinpcratLrre rccLrrc'led in tlie
rronth of'r\'Iav u,as 32.9'(. in'l'. ancl the loricsl 21.0'C in T, n'clc louncl ir.r Fcbruarv. Thc
mcirlr YirlLlcs cir \\,a1er temperatLlre ol the ponds Lrncler treatment '1'r. treatment T', and
lrcatmcni 'I', n'ere 2ti.56+0.3-1. 2ii.9'.)-t0.06 ancl 29.21*0.0-1 respcctir,eh,. I(abir' (200.+),
(ihouilhurr' (19981 tirund aimost similar res,.rlts. Tht-- oirscrvecl value oi'pLI (b.-l t0 9.0)
rccordcd in p-1..tt:", stLrdv rnclicatc thilt pl'l in all trcatmcnts ucrc rvithin tirc mngc ancl

sLritlblc tor i'islr ci.rlturc.'1-hc conccntrilli(rn oi: clisst-.ivcci ox\,!rclt (DO) in the prcst'r.r1

c>lpe rinrcnl rvii,. lirr.incl -1.52 Lo :.75 mg 1'r. 'l.hc mcan vairics tii'rlissoivccl o:rvgcn coiltcnt
obtrincd u'ith trealments T1, l. ancl T', rvcre -s.20*0.06, 5.08*() 0-1 rind -1.96r 0.0-1

rcspcctivel\'. 'lhc lo.lr,est conce ntration of ox'vgen rvas o[rscrve ci rn poncls ('i.); this n-righr

bc duc to ()\,er population that rap.idly consumcd thc drssoh,ccl ox\:gcn. l'hc obsci-r,cr'l
all<alinitr, ler,cls (82 to i22 n-rg 1'r) olwater o[ thc crpcrinrt-'ntal poncls inc'licatc that thc
proclr-rctivitv of'tl're ponris u,as meclium to high.'I'hc obserr,ci'l secchi clisc lriluc rrngecl
['r'om i;.0(] to 19.0(.1 cnr in cjiflcrcnt Lrcatments. Thc nrc.ut vnlLics ,t rr.r r1:f,r r-cn!\ \\r'rr'
19.i7+().6[ ]l <9r(] 7l lnc'i 24.(rl+1.06 lb; trc.rLrlic11r,,\ f,.T,rnc1 T,r.cspcctivclr'.

Growth perforrno,nces o"f GIFT
'l hc cfitcts o1- stocking clcnsitl, on gro\\ Lh rrncl proclr-iction oi GII]l tilrpia uas

invcstigated in this e-rperincnt. It ri'as tbr-rr.id thal the gro\\'th rares varicd ii'r ciil'tcrenL
stcrcking cicnsities. 1'hc highest gro\\'th ratc \\'as lbLrnd in treatrrlcrlt T, u,hich r.ras

stocl(eri n,ith iou'cr clcnsities (1 50.dcc) rrlthoLrgh sarrc tirocl u as supplred in all
trci-ltments aL rn cclLrill rrtio. Tirc lo$ cs1 grori,tl'i nitc i,,'as 0btainccl in Lhc ptcscnt
cxlrcrirncnt LrncJcr thc highest stocl<ing riitc. LcboLltt t:L al . (199-l; obrainccl l'righcsl
u'eishL garn in ioucr slocl<ing cicnsitics compareci to high stocl<ir.rg clcnsitics. rn case o1'

til"rp.ia cullurc in crrgi-'s. Cnrz and Ridha (1989) louncl no significant clii'terenccs in ntcln
incliviriulll hnirl n,eight. clailv grou,th rate and sun'ii,al ralc iimoug Il.rrce s,.ockit.tg
clcnsities, in casc oi'(O. gilulas) ir.r nulsing phase lor 58 clavs in czrges. 1'hc avcrage claiir,
u,cight grin and spccil'ic gro\\'th rate in thc 1r'catmenr T, u,as significanti_r.'highcr than
that of T. lncl 'J.', rr"hich might bc clue to less cor.r.rl.rctition lor' Iecc1 in lorver stocl<ing
tlcnsiti'.

'J-irc perci-'r'rl survival as recorclcd in thc present studl,r'arrecl Lrctlr,ccr-r 84 to 92'ro.
'fhc survivri late recorclecl in prescnt stuc11,is higher tl.ran that thc sLrrr,ival lalc recorclcd
bv iltrssain t't trl. (.19ii7), u,hrch might be attributcd to the r^elrtir,elv largel sizc o{'

fingcllings (15g). 'l'hc r-r-rcnn values oi'survival (0,6) u'crc 92.3I'r0.26,87.-16-r 0.0,3 ancl

8-:1.52:r0.-18 tirr trcalmcnts'I'r, T, and'1,, respectivcl\,. f-rcatment T, and treatt.ncnr'f,
shouecl srgnificlr-rtlv higher survir,al than Treaturent '1.r. Surr ir,al ratc \\,as found to be

negativcl),ii'rflr-icnced b1,,ciilltrent stocking densities. Ir might hc cluc 1o high
competition of ibod ancl space anong thc l'rshcs.

Thc total procluctior.r ol lish in treatment 1',, T, ancl T, ri e le 1858 J<g,'act'c,'100 clavs,
2383 lig,acrc,,/l00 da.vs ancl 2678 l<g,/acrc/l00 cla1,s. Althougl-r the mean licigl-rr gair-r in
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lrcatmeni T', tt'as highest but total procluction was highesi :in rreati-nent'I', u,l'ricl.r ntight
be cluc to highcr nttmbei olf ishes.'{'he frest'nt lesull supporrs the lindings ot Dirnirroi
i1976) ri'htt rchicicci the bcst prod,,rction f i'orr highcr stocl<ing ciensirics r.i,he n compar,:d
r() thal lcitici'cd rviti.r thc lorvcr oncs.

r\ sirt'rpic tconomic rnal1'sis u,as 1-rcribrmecl to cslimare the net proiit fi'om this
cultltt'c op0ration. During il-tc cconomic anal'r,sis it r,r,as lbr-rnd that gloss proiil ,"vas

highest (Tk. 27,3.534) rn irc.rtnrenr.-Tr \\'here ('I'k" :08,0:10) in rreatmenr-T, ancl (Tk.
2'1830'+) in trealmcr-rt-T, respcctivel,v, ii'i-rich mrght be dLle to higher sloci(ing cicnsitv out
net ploiit rvas itigher in case oi lor'ver stocking dt-'nsir,v. It rvas observed rhar rhe higitcst
net pritlii (T'k.2'16.88.'ciecimal,'100 davsJ r.r'as obtair.red riith stocking rlensirl, oi lj0
fisi'r,'clccimal (1') rvhile the iou'esr ploliL (Tl<. 118"2tc,,c1ccirlai,,'100 ciar,s) i,,,as oirtrinccl
r.r'it1.t stlrci<ing cicnsitv o1'250 lish, dccimal lT.). ThLrs. rhr resul,.s of rhe pr.csenr str-rclv
irlclicrrtcci til.tl I sLockir.rg ilensrtv o1' I -s0 f ish,,cicctntal is optimunt iitr GIIrT riiupir
culturc rr,ith ibrmulatecl leed.
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Abstract
Thc stud1,',vas conducted to get an idea about the rvaler qualit.v of the Asl'rulia bccl, and

its rcmporal changc ovcr u,cL anci dri, seasons duc to changc of Lhe physicocl-rcn'rical

faramctcrs. 
-lhc '*atcr bodr' has bccomc a cir-rniping gnruncl oi'all kinds ol'solrcl. lirlLrid

.rncl ci-icmical uasLcs of bank sidc populatior-r ancl industrics. Encroacht'r'tcnt and illcgai
clrcr-lging has bi:come a serious Lj-rrcat lor thc sound cnviLonmcnt of Lhe bcal. The r'vaLcr

paraireters oipII 7.1-7.8 and alkaliniry 30-63 mg,r] in rvct, and pH 7.1-8.4 and alkalinity
90-115 nig/l in dr1, season, respccLir,ely, rvhich were r'vitl'rin Lhc standard range ol Do)i
investigatior.r. Duling wet season) EC 130-310 mgli, TDS 80-132 mg,,'I, DO 1.1-2.1 mg/l
and llOD -4.4-it.6 mg/l were measured. In dry season,F.C 341-442 mg/l, TDS 207-276

mgil, DO 0.5-2.0 mg,zl ancl BOD 1.0-3.0 mg/l were mcasurcd. The comparativc anrtllrsis

shulvccl Lirat most o1'ri-rc w:rtcr qualit-v par2lmetcrs of thc Ashulia bacl rvctc suiiable lor
aclr-urtrc organisn'rs including fishcs r.r,l-riic thc DO contcnts u,crc much 1ou'cr tltan thc

r,lcsirrblc lor,cl '.r,hich lna)/ noL bc suitablc lor f ishcs.

Key words: t\shulia bcel, DO, BOD, Alkalinit"v

Introduction

The &ccis are large surlace water bodies that acclllrulate the surlace runofF water

throLrgh ir.itcrnal clrairrage channels. These depressions are mostly topographic lows

prociuccd bl,erosions and arc seen a1l o\/er the Bangladesh. From the ecological point oi'

r,icw, rhe &ccl has thc potentiai lor restoring and conservir-rg habitats for rich biodiversity
of flola and far-rna, and conse rving specific species with local and global signilicance and

with r.,rra1 roles to maintain ecological balance in the locality (Haque et a|.2005).1'he
becls are lreshwater wetlands which play a vital role in thc in-rprovement of rvater quality.

The quality of aqr-ratic environme nt generaliy depencls on foLlr l<inds of factot's, such as

ph_vsical, chemical, biologicai ancl mcteorological iactors. Water qualit.v is controlied
ancl clercln-rinecl b1' thc contbir.rations of a1l kinds of llctors in various ways and

inte nsities (Rairman 1992).

JLrst bt,assessing tl-rc physical, chen-rical and brologicai characteristics of water) one

can conclucie abour its quaiity (Barthwal 2002). According to Sabbir cz ai. (2010), water

quality focuses on the various aspects of physicochemical parameters that detect the

stalus of pollr-rtion and sr-ritability of a particular water body for various aqr-ratic
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(lrsitllist'11s. Scusonnl ()l annLrri \.ariltious in thc ayaillbilitv ol freshrvalcr n-irv itl time\
cilLrsc \\'etcr rlLlrllt\ ciegratiatron rlrEA 1999r, IjGIS 2002).'i'he Di:pllrment oi'
Envrronmcr.lt (i-roE). In-ctjtute ol \\,'ater,\llnagentcnt (I\,rIt) and \\''rtel I{esorrrcc
Planning Organization (\\rr\i{PO) havc monitoreci surihce u,ater Icvcl ancl qiir'litr,anci
tbr-rnc1 continLrou:i detcrioration oi u,aIer quaiity'of Ihe siLrrrir-Lncling rir.ers rnd lalies
u'hich lrc closc io urciustrlal distlrcts or areas (Rahman anci Alam 2i)05).

\\,'rrtcr rcsolll'cc-\ of i)hal<a citf is thc most inportant ancl is thc t--urning issue in
tcrms o1- c\trcnrc cicgraclatir..rn ilf'r.l'atel qu:llrl1'ol the surrounding u,ater hodies. ior
cx:rrrplc. r'ivcrs. lxl.lc-r. ponds anLl canals. LlLrge qr-rantities of incllistrial c1'llucnts; solrcl
Viirs',e i|or-n IiVcr--riicitt sctilemcnts: petrcllcun'i prod'Lrcis l|om si-iips. f.iii nchcs. cargoa).
boitls; ind Lrntrcatrd sc\\'lgc rcgularlr,gct tlun.rpecl il'1ic th.r Burigangl. Ilalr-r.'fLrr.ag rin.1

Shit-rlalishru rivcrs, rr,irich arc aircacll scvcrcl-r, pollutcd (il.ahman rinLi Aiirrr l0t)jI 'fhc

r\shr-iliii bccl is locatecri adiacunt to Dhal(a citv u,hicf is cc-.ititcctecl ii'ith TLu'ag rilcr..
Ashtllia Dc'tri 1-'lx1't a i'ital rolc iis catchments iifetr in i'acilitrtlng the clr;ir-r:rge oi riatci
fi'olt'r Dl.rai<l cit"'in thc n,ci scrsor.r (Kiran rrl rl1.:007). In tirc Iresent siiLdr'. cr-isrrr-tg
rt,atcr cllialit\ piiralrctcrs arc cmpliasizecl foI JqLr.lri. urgiil.r r\nl\ rn A-sirulia Dr,c1. f-hc
ri,atcr qualii)'piirilmctci:s arc comperecl u,ith thc star-iciarci i'aiues olDoE a-s ueli as othcr
rclcvant stlncllrcls to l(now thc prcsent status ollvaier quaiity of Ashr-rlia Dccl.'1'he str-rc1r,

n'r,ts rnacic consciorrsnL'ss ic lhc conccmed authoril\ in cleveloping thc prescnt sitr-ration
ol- Lhc Di'cl arcii anci tcr mal<e i,. e nvironmcntallv snstair-rabie.

Materials and methods

Study area
Thc Ashulr.r bt:c1 is locatcd adjace nt to Dhaka city'n'hich covcrs ai-'irro\ul:ttc1r't.()00

acres t.r1-lorr, lanc-l counccted u'ith the T'urag livcr. Onc brancl'i oi tfie Turrrg nvir e\tL-uLls

ovcr thc north-castern part of the AshLrlir ihlrrr. l'hc nor-th ;rn!i e:r,\l rl -{shirii;i r.i.rlrnlv
conslilutcd of lorr lanc'ls rihich torms, D.11. lc,clllr' lil,trr',r'i a.' '\shr-l1ir 1,.,.,1. The soii oi the
&ci'/ is ot' .\lrrclhLrpLrl trircl oli u'hicl'r seclin-ient: tlepirsit e :ich r rrrr tlLrring nronsoon lloocl.
Bcing lori 1rnc1. tht:1anc1s rcmain submergec'L ior 6 to I r-r-rLrr-rti-rs.lLre t,, nrun\(,(-ril irr.r r,-,LL

with a ''r'liter depth rif more ihan 180 to lcss then l7t cm (SRDI 1992,1. The u,ater
sanrples u,crc coilcctccl iiii phi'siocher-nical analr'sis iron-r Taltola (Site 1), AshLrira
iancling ccnLcr (Sitc 2), Be nriia (Site 3), Pam house (Site 1) and Sluice gate (Site 5) sitcs
in u,et (Jr-rlv-September. 2010) and dn, (October-December, 2010) scasor-r, rcspective 1\r.

Each sampling sites u,ere clilidcd into foul sampling stations or points, ar-rd from each
sampling slatior.rs, 500 ml ol'u,rtcr u,rs collected bi'plastic bottles lvith double stoppers.
lJclirre sanrpiing, thc bottles ri,cre cleanecl end riashing u,ith clctergcnt soltLtion anci

tlr:rLcc1 u'it1'r 59t, I{NO. or,cr nighL. '1-hc bottles n'ere final11, rinsccl riitl-r dcior-iizcd ii.rrcr.
rrncl clriccl. r\1ier sar-r-rpling, thc bottles \\re rc scre\\'ed careliliy and marl<ecl u ith the
rcspcctiYe icienti I-icatior.i rrumber.
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Inr',.::lig:rilon r)n \\'illcI ctLl]IitY in thc ,\shLrIi.L brr,l

Sample analysb
'l-hc \\'itlcr riLLllil\,paratrclcrs sLlch as tcurpcratLirc xli piI tlcre tlctct't't'li|rctl hr tlLc

'l'he rrrontcrcr anci digital pI'I meter, fespcctivel\,. Bu1'ler solultott contxining pIJ 7.0 ri'as

rusccl to calrh|urc thc digital pI1 nrcter. Transparenc\'\\'as tucasllrccl i)\ Sccchi Disc

ntelhoLl. Elccrric cil.rcluctiviLr,(EC) ancl'l-otal dissolved solitis (TDS) u'crc clelct'r-l.tinecl

br, cligttal EC mctcr and l'l)S me tct'. respccli\:el\,. l)issoli.c ox\rgcn (DO) ii'as

clcLclrincd ltv digiral I)O mcter u,hclc soclium thiostilphare (0.025N) rvrs tlsccl as il

rcxgcnt. Aciclirr'\\'iis t'ncitsLlrecl bv titrrtion riith 0.05N NaOFI r1'ter aclclititlrl uith
irhcr-rolpi'irhirlerr.i inclicrtor rihich is 1<nou'n ls Titration mcthotl. A11<lrlinitl'urs
ptcrtsurccl bv Lirration u ith 0.1\ llCl ai'Lcr irciclition 2-3 clrttps of ntcthvl-()renge

inclicarur.'1'hc EDTA nttrtl.rocl r','as uscd to cletct'mine thc hardncss of \\'illcr \\'hcrc

cliocl.rlorrc blacl< T rvas usecl as ir-rdicirtor and titration u'ith ED'I'i\ solttLion. BO1) ri'ns

ntclsLrrcci bv Luo steps rvhere initirl BOD (BODr) \\,its measLlrcd immcdiatelv aftc't'

collccrior.r rntl al'tcr 5 clals BOD (BOD.) u,as mcasured bv incubation in thc clall<

coneliti,.rn at 201'Cl litr 5 cla-r's. Then thc total BOD (BOD, - BOD.) u'as mc.tsLttccl

rrccolclrng to'i-r'tvcch rnrl Gocl (198+), ancl IIrrtl and Aian.r (200)).

Results and discussions

T'hc rilLcr LcntitcrittLlre urrs iound 2S.;-31.7 C clLrling \\.et sciISoll lncl 22.-i-2-.:.(r"C

clr-rring cilv sceson. rcspectivcl). rr,hicl.r u'as lbuncl ri'ithin thc' LQS (1997) stanclarcl

rangccl from 20-,10"C useci fol a)l pLrrposcs 1'lab1e 1). In ti-rc AshLtlia Di'cl, the

rcnrpcratllrc o1'lhc rrrtcl samples clcsccncled ilonr -l 1.7-22.4'C in thc lt1oltth ol'Tulv to
Dcccmbcr due to scasonlLr,aliatior.r. Thc lirr-rge o1-\\'itLer telrpcrlltLlre (\\'ct season) oirlhe
srLrcliecl Dcul indicatcd tirat almost suitrblc ibr fishes or aclLiatic habitat ancl brccding
grounci ls u,cll. Thc rnnges o1'pFI ri,ere inr,cstigateci 7.1-7.S cluring \\'ct arld 7.1-E.+

.1r,rring clry scrson 11'rai confirmcci thc slighLil' all<aline nrltLlre ol rvatcr of thc bcci (F-igs.

I rrnci 2). 'lhe tt'anspalcncl,'ol'productive u,aLcr boc'lies should be -10 cm or lcss (Rlhlrirn
1992). In this srudr', thc transparenc\i \\,rrc fbLrnc'i 6.8>-2 1.50 cn-r ciuring 

"t'ct 
ancl 5.2-i-

1-1.75 cm cluring clrv sc.,s()r.r. It rvas inclicatecl that tl-ie \\'alcr of tirc studiecl bcci u'its

suiLabic lbr thc aquatic organisr.ns ir-rcluding iishes both in wet ancl clrl'season. becausc

o1'LL:rr-rsplrcr.rcr,ii'ithin ti-rc dcsirable range (Table 1). DLrc to currcnt of u'atcr, it clicln't
possihlc to nteirsLlrc tl'en\p.trrr'rcv in sor.r-rc'slrlpling siatioirs. In u,ct scason thc rlnges ol
Elccrric Conclr-rcLivitv n'erc I30-1+0. 200-210,200-310,200-2 10 ancl 200ps/;cnl in TalLola,

.\shglre lanriit'ig ccnLer, Berr-r1ia, Pam housc and Sluicc gate, rcspectivcll'. In d11'scitsot.t

lhc rrngcs ol'EC ucrc +20--135, --r)+-+.+2,341-127,12.6-137 ancl-i28--1307-rs.,icu in Taltola.
AshLrlia i;ncling ccnrer. Beluiia. Pam l.rouse and Sluice gate, respectivclr'' (1'ablc l) l)Ltc

to scnsonal virriarions, all sites shon,ccl lolr,er EC valLtc than the strrtdarcl r'aitrc o1'DoE
(700 pslcrr). A1t-long the fivc sites. Berulia and Ashulia lar-rding center sl-tor'r,ec1 higheL

E(l valuc clr-rrir-rg u,et and dry season, respccti\rel-v. Thc'laltola site shor'r'cd lori'er TDS
i'alr-rc ir.r \\,et scason than dry,season. Other fbur sites shou,cd reiativel,v similar TDS
vulr-rc in the u'ct scirson but ther.'r,','ere also lorver than the stanclarcl lrmit ol DoE (165
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l1J. Silrriul lsl.rnt c't a/.

ppm). In'thc clr-v scason, thc fDS value ranged lrom 207-276 mg/'l in the stucliecl area

nhich uas highcr than rvet season and exceeded the standard limit (Table 1).

Table i. \\'atcr-clLralitl' paramctcrs o1'thc AshLrli:r bccl iu uct anci clry scasolt

Pa litmc tcLs San.rpling
si tcs

Wct scason Dry scason
(J u lr,-i cptcmhc r' (Oc tobc r-Dccc rrbcr)

ar,cragc* rilngc avcriigcx rangc

Sllnclarcl

1'e nr pe ru tr-rlcs

("c)
I

2

3

1

5

:10.8 5

29.30

2,3.93

29.33

29.1 8

)"8.7 -3]1 .7

2+ 55

25.1 u

23.2

23.1

23.1 u

20_30

22.1-2,5 6 (lrQS
199i')

1'r'anspitr cncv
(c r-r-r )

I

2

,)

1

5

t8.7
8.9
t) .r)

9.2

9.0t

6.77

9.03

8.27

95
l_r.25

6.85-2I 50 5 25-13 75

-10 or
lcss

(1{.rhurlrn

1991)

I:O lps cm) I

2

-)

4

5

132.i
205

230
207.5

200

130-3r0

127.5

417 .7 5

390.75

431.5

429

34r-442
700

(EQS

1997)

'1'DS lppm) I

2

l
-+

5

81 .25

128 25

127 .7 t
129.25

1?.7

271 .25

2 5 u.75

2.+5.7 5

270.2.:1

267 r5

80- I 32

*: illcl agc of -1 stltior-rs

The DO indicate the degree of pollr-rtion b1'organic matter, the level ol
ciccorlposition of organic sLlbstances and Ier,el ol sell pr-rriiication of water. Adequate
DO is necessar)' for goocl \\'ater qLlality. Dissolr'ed ox)'gen at levels of 3 ppm or lower
sl.ronld bc regarclecl as hazlrdous to lethal unc'ler average strealr-t and lal<e conclitions
(Irliis ct a/. l9-16). 

-l'hc rrnge of investigated DO t'rs 1.1-2.1 mg,'l during thc u,et ancl0.5-
2.0 nrg,'l ciuring thc dn'season (Tabie 2). From the inr,estigation, it \\ras obscrvcci that
thc DO contcnt was much iorvel than the desired limit of 5.0 (EQS 1997, EGIS 2002.
Rahnran 1992). So, the bcel rvaler qualitl'n,as degracled and it rvas not sr,Litable fbr
lislrerie. .lnrl rlLIu.lt ic orgtl)i5m5.

165

207-276 (lluq and
t\l:rm
200s)
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t-.l

,1 .6

l\
7,1
1l

i.2
I .',1

l
6.:)

6.8

Trrlr,rh .{rhrin BerrL:r Plrr Shrr, t
Lrttilrtt:r Hirltsc {-irtc

Slllrrn

L oclr firi rr

Fig. l. Thc pI-I mcirsurcd in.\shulir bcrl later durittg rr',.'t \L'it\r,rr

35

,1 5

I

6

Tirltt,li \ilrlrlll Bcrrrlra I'rLtr lihrric
L,lrrrlttts H()Ll::c i,iJtc

Sirtrort

L ocrrtiou

Fig. 2. 1'hc pH mcasulccl in Ashulir bc,:1 rvatcr cluring dr1'scason.

Thc range oi aciditl, along the Ashulia bcel w'as 12.0-23.25 mgil in tl-re rvet and 10.50-

17.5 mgr'l in the cirl,season (Tablc 2). Accordrng to Rahman (1992), tolal a1l<alinitl'more
than 100 mg,/l should be present in a highll, prodLrclive u'aterbodies. Waterboclies
har,ing total alkalinity.l0 mg/l or more are considered more producti\,e than
walerbodies o1-lou,cr alkalinitl, (Mairs 1966). The concentration of alkalinity was tbLrncl

io var-v tiom 30-63 n-rgr'l in \\rct and from 90-115 mg;'l in dry season. During the dry
season. all thc sitcs shou,ed n-tore alkalire waler in comparison of the wet season (Table

l,H,,l li itrrl;lrrrr [',rrrti I

-ilia"' lrH trl ii ;[]tl.rl ilt! I'rrillt j

pH o1 Srurr|lrrrl[',rrrt ]

-'*" pH,,i S ilrr4tlrtrl I',rtttl I

-*pH,rf Sarnltlurrt I'orrt I

***1*I,riSrnrpliuq Pourt l
. pH of San4lurr I'outt .l

**'pH of Sirrr4rlilg I,olrt 1
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.\'1r1. SrrliiiI islun.r i1,11.

l). A r()1al hiilrlness o1'!0 r-ng.,'1 is considcrccl rs tiie ciivir'ring line beLnccir h.tt'd\',i'ltcl'ttnLl
s()lt\\'i1icr rrnd 15 ntg l oi lrorc is suit.rbic lbl' i'ish lLrltrlrc (Sri'inglc i967l. 'i'hc i ltlitc oi'

h:rlclncss rrrs iouncl to vitr\, ilLrnt -10.0-9i.3 mg'1 iir ri'ct linil L'rom 1l)-ll7 rt'ig. i irt cilr'
sc.lson (-frblc 2;. Drrring iirc cirv season lill Lhe srtes siiou'ccl morc hitr.lntss iti
cLrntplrisor-r oi'llre x,et sclsorl. '1-hesc vlriations tcre loucr Lhrit.r the stlnciald iiurit (123

nrg'1,t liullnq \\'et setson and arotrr-rcl ncer the standarLl limit dr-irrng drl'sel;on Drt'
scrllsrllr shoriccl aL.out -l-iolcis highcI l-ra|dness coilpr|cc1 to \\'et cason in .\sllr.r1ir rl,i1.

Table 2. \\'.rtrr qurrlity. l).imntctcrs ol thc nshLrlia h,'r'l itt rrct tncl cltv scltsott

Parrmcters Sar-npling
si tcs

Wct scasou
(J Lr 1y-Scptcmbcr)

avcLagc* rangc avcrage* filngc

I)r-r'"crtson
I Oc tLrbc r-l) cccr.n be rl

S ta nellrrd

l) issoh,ecl
Oxl,gcn
(rng,i i)

1

2

)

4

5

1.18

1.23

).2
1.35

1.8

1.1-2.1

r.03

0.9

1.4

1.15

1.0

0.5-2.0

5.0
(EQS
1997)

i\citlrtv
(mg,'1)

!(l (l,1

10.1 9

[.]:
[.st
1 l.i7

l]l8
13 3i
11.8

r 1 E1

1 I ,5'l

1

2

3

1

5

12.0-23.25 10.5-t 7.5

n11<l1init1,
(rng 11;

61.25

50.8 8

30.75

380
_5 7.98

112.35

1 10.85

ll1_td

L)1.75

1 11.29

> 100
(i{ahman

r9e2)

1

2

3

4

5

30 6-l 90-t I 5

I lardncss
(mg.i l)

1

2

-1

4

5
*.-- r\r'tLll:tc ol' J sr..t liol.ts

'1'hc unpollLilcrd \\'rtcrs Lr piciillr'hirve BC)D vrlr-te s of 2 u-ig.'I or less (Chrprrlin 19!)6,.

BOD velucs \\'cre iouncl Lo ritngcs l'rorr --tr.-11-1.6 mgr'1 in lvet ancl 1.0-1.0 rng. 1 in tir\
scilsou (Figs. -l rncl -1). In drl,scLison among thc iivc sln-rpling sites, Berr-rlra (SiLc,3,)

shorrcrl rltchighcstBOi)conccntrrtion(-3mg'l) Inthcl'ie1c1 str-rclvllongtheAsl-ruljrtri;1
rcyc.ilcLl rhlL Lhe BOI) conccittrations highcr thln thc cle sirablc limir ol'clrirrl<rng urte r'

(0.2 ntg l) in Lhc dll scilson thougir lishrng actiirtres crur be Itcrli)rmcLl ',herc. ltt uct
sci.tsorl. IIOD s[-roir,cci loucr cor.iccntralions than ihe stlrtclarel liniL [br I-ishers. So. this

\rrison lcvc.tlcd mol c or less ltttsitivc condition ol the ri ate l lloclr'.

60

30.9

51.13

35.95

36.5

32.7

l0 t)-91.3

116 0

I 17.1)
119.EE

r 18.65

I2-1.0

lll
1 l5-117 illutl lnrl

Alarn l()(15 )
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Iuvestrgetion on wiitcr cluirlitl in thc r\shLrlili bcal

Chatla bccl ts rvithin the Hakalr-rki haor ol the S5,lhet division, in the northeast
corner of Banglaclesh. The Chatla becl represents lhe poor eristing water qLlality that is

being detelioraiecl da-v by day due to the different un-accepted human activitics
(Chorvdhurl,aL ttl.20lA, Jhingran anci Pathak 1987). Pcoples around Chatla Dcel use thc
r.vatcr lbr thcir dornestic and drinking purpose, and they also clischarge their waste into
that &ccl and consequentl,v they are lacks of having sate drinking r.r,ater (UNDP 2000).

1

Ll 'a .i

Trlt,,h .\rlurLa i.'e"ril,,,

Lilrtrl rnc
S rrirr ut *-,r- B( )I) Llu( l )

Loc;rturtt

Fig.3. lSiologicnl r.rrr,gcn ilciranrl (BOll) oithc r\shLrlil lrrl rrrrLcr dLtt'ing rict scils()rt.
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| [iilr)1t

Locltlion

Fig. 4. l3io1ogica1 orvgcn clcm.rnc1 (BOD) oi thc r\shuli.r ll,'1 r'utcr cirrr-ing clrv scusolr

Prl ,, Sltrrte
Houie': (inle

1

1

t

:
1:.

!

t-L

-.4,-.Bl )l) irii{ l)

61

-1

l



llcl. Sir'.riLrl lslunt ct rr1.

'1'hc ri'ater.lualities of the Asl-rulia bccl and the Chatla bccl u,ere coutparcd (Table 3).
'I-he n,ater qr-raiitl'o1'thc bcel rvas c\/aluated based on the concenlrarion of clift-ercnt
pariimcters monitorcd above. Thc pH both in u,ct ancl drv season o1'r\shr-rlia D1.,1 n,as
sLiitlble lbr lishcrie-s rt'hcle Chatla 1lcc1 ri'ater rr,as slighrlv aciclic (Trrhlc 3).'1'hc DO r.'aluc
oi'Chatla llr:cl ri,'as much beitcr than Ashi-rlia &cc1 \\,itele rhc BOD value of Ashulia becl
ti.'lls ioucr thart thc ChaLla bcrrl. Thc hardncss in r\shr-ilia Deul both in u,et and ciry scirsor.r
rvrts u,ithin thc star.rclarcl limit n'hcre thc harclncss ercecdecl the limiL in some points o1'

Chatlrr Di'rl.'i'hc alkalinitt'o1'Chatla &esl ri'as Iou,cr than the Asirulia lrdcl \varer.

Table 3. (lontIrrison ol'ri'atcr tlualitl'paranlcters [rctt,cen Chrtll &scl anc'l Ashulia Dccl

Pl ra rlc tc r-s Chatla blrl Ashulia 1,rlll

PII
t)() (nig l1

liOI)lmg 11

Il.rlrincss (ntu., 1)

Allialinit! (nrg.l1

6.5 - 6.9
66-7.0
3.6 - 7.2

60-180
25-35

\\,'ct seasor-r

7.\ - 7.6
1.1 - 2.1

-4.12 - 1.6

30-91
30-63

71-E+
0i-l0
10-3.()

1 1-,i - I 17

90- 1i5

'l'hc tlbscrved pl{ conccntrations ancl transp:rrcnl,in Ashulia &rc1 duling botl.i u,et
and dlv scitsons u erc rt ithir.r the standarcl limit u,hich rs sustainablc lor f isher-ies.
Elcctrical concluctiviL!'(EC) ri,as rccorclecl highel in the Ashulia Dccl riarel'dr-rr.ing clry
scilson. TDS conter.rt rvas mucl.t l"righcr during cln,scasor-r tiran thc \\,ct season. Tolal
all<alrnit\'o1-the sampled \\:rtters revealecl the higher conclition during c111'season lvhicI
urts abtlltt 2-lblcis hrgher than the \\,et seasou ancl harclness u,ls 3-iblc'is higher ri'hcn
cot.npat'ecl lr.'ith u'et seas()n. The inr,cstigation levcaleti rhat higher BOD concentrilrions
$el'c t'ccttrcietl in cllv seitson ancl Bcrulia sitc siroricrl thc htghcst BOD cot.rcentretion.
'lhc u'lstc cl'f ir-rcnts arc dispctsccl into the bccl front rhc surlo,rnding rtlcirs rvhich llc llso
rcsponsiblc tbr highcL BOI) conccntrati()ns. T'hc DO content rils r.r.rLrch loncl than rhc
clcsilcd lirttit.'I'he averagc DO contcnt u'as 1.35 mg,'1 in \\'er .utri 1.1 mg, lin clrv seasorr.
Thc lou'cr DO contcnt is resp<tnstblc lbr cieglarlation ol ilcllratic cnviLor.rnle nt.

Surtace rvrtcr clualill' t-nonitoring in Bangiaciesh is strll r clv much limitcd ancj
nlostlv ttrl pro;cct basccl. \{'hater,er the hydlo morphoiogical ancl u,ater qualitv
monitoring cxists, nrair.rll'cor.rfined in thc main river s\,srerns or.rly. There is no regular
nlorlitot'it.tg or stLlciv on \\'alcr qualin'of por.rds, bcels, etc so fiir and as a result no clcrtr
iclc.r ertsts in this arcnl. ln coinpliancc to Ihc srLl.1\, objectiver, inr-cstigation of !vatcr
clLrirlitl'' u.'lts donc in tl'ris pcrennial \\'atcr Llod\, 1bc:c/) to assess thc qualitv gf ri,arcr'.
estrreciellv in thc context of aqLLaric environr.nent cspeciallS,ibr 1-isherics,'fhe
invcstigation ol COD. Nitrogcn, Phosphorus, heavv merals and n-ricrobiological
parallleters such as total colilbrms irnd fecal colifbrms \vere not possiblc clue to
insr-rlilcicnt laboratorl,facilities. If thc investigatior-rs ol these pararnerers are possible
then thc u'atcr qualit),of &crcl watcr \\,ill be assessccl prope rlr.. Thebecl is suffering liom
n'atcr qr-ralilv problems r'r,hich are a conscqLlencc oldilierent water uses and the hup-ran
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Iniestigrrtion on \rrlcr rltrllitl,irr the r\shuliir Ii.'1

aclivilies in thc surroLinc'ling ereas. Il'this conclition is cor-rtir-ruoLrsl!'going on theli one
dav the &ccl rvill lose its cxistcnce elld prodLlction capacities. For these reilsons thc str-Lclv

Lccommcnclccl to conscrvc thc qualitv ol the Ashulia &ccl \\'Llter ancl its environment: i)
lcgr-rlal r-r-ror.ritoring ol'1:rL'1 r'r'aLcr. tluality n'ith the stanclarcls of DoE. ii) industrinl ri'astcs

ancl e tflr-renLs mLlst be trcatcc'l bclblc clischargc into becl \\,atcr, iii) halt cncroachmcnt. ir')
rcstoration oi ticluatic habitat, r') kccp records about fish spccics ancl their statr-rs, r'i;
illegal dredging must be stoppccl. r'ii) building il\\'rrrcncss ilrxong the local pcople and
conscr\rc thc bccl rvitir locirl participation, ancl viri) government shor-rlcl tal<e initiatir,es to
implement the recommendecl ste ps.
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Temperature effects on pathogenicity of selected Edwardsiella
tarda strain to Japanese eel, Anguilla japlnica

Md. Mer Mosharraf Hossain*, A.S.M. Shadat Mondalr and Kenji Kawai
I)cp1111111s111o1 i\qLucullure. Irrrcultl,ol',\griculture, I{ochr L.nivc:'siri,. \.tnlioliu Shi. KochiTil-3-fi5()2.lrrprn
r'l'he \\brld lti sh Oent re. L)h r i<a, 13rngl aJc'sh
*Oorrr:sponding \ I-.rcse n1 atlclre ss: L)cpartmcnt of Fishcrics rnd ,\.hlinc Rioscicnces. Tcssorc Scicncc anci
'lcchnolrrgv L.nilclsiii..f essrrle 7-108, 13:rngl.rclcsir. ll-m.ril: nrn.riron_bru(r t,eiroo.conr

Abstract
1-crnpcmttLrc cl'ltct or-r tl-rc pathogcniciti,'of'sclcctccl IldicardsitLla tarrl,r \'-1 str.rin lo
Jrp.Lncsc cc).,'lrtgrillit .jLqlnic(t rr'as invcstigatcd. '1'o evaluatc thc cf fccts oi I.oth lathogcn
incr:1-ution tcnrpcraturc and fish cultn,ation tcllfcrirtLlrc on pilLhogcn plthogcnicitv l
t\\'o-i'itctor dcstgn gas condnctccl. []. ttirrlu u'us incuhlLcil rt 15. 10. 15. l() rn.l -17:t 1'Cl,

ancl thc l'ish ('mcen ricight: 1{)()g) ucrc rcrrreil .rt Il. ll, l: Jnrl l\+ 1 C rcspcctivcir'. lhc
l'ish rcrrctl .rL clifi'crcnt tcmpcrirLLrrc-s ricrc inlcctcrl riitl-r t1-rc ll. ttt'dr incubrrted,rt
cliliercnt tcu1tr-rcrlLLlrcs.'lhe rcsr:1ts o1'rr 1-dirl'LI)50 tcst showcd thiit tcmpcrature
siqnif icirntlr'.rilcctccl thc pathogcniciLv oi'-E. rrrrilr (p<i).()l) and tl.rc interacLio:.r hctri'ccn

thc t\\,o lacLors nas also signilicant (p<0.01). lor i'ish rcrrrcd at l0"C thc pxthogenicit,\. of
Ii. turtlo \\,as thc highest at 30'C ol patl.rogcn incuhirtion. \\'hen thc l'ish rclring
tcnrpL'rlLLrrc r,,as raiscd to 25 rncl 2ti'C. thc pathogcnicit)' oL'[. ttndtt ir-rcubirtctl .rt 111

tcnrfcrltLrrcs incrcasecl. Isrilation tcsting dcmoustratecl rcsults simillr to thosc o1 LD50.
'lhi: sclcctctl isol.rtc rias virulcnt to ccl. but pathogcnicit)'r'rricd rvitl'r tourpcrrtLrrc.

Keyrvords: l:tliltu'dsicllu trrrria, Pathogcniciti,. Japancsc ccl (r\nguillr Japonica)

Introduction

Edt-'tu.dsit'Llu laid(1. the caLrsative agent ol ecir.r,arcisiellosrs in lish, is rcsponsiblc iirr
cxtcnsi\.0 losses in both l'rcshnatcr and marinc rrqllacultLrrc. Ij. tartlu infection o1'manl'
commerciali)' important cultured and rvild ilsh has been rcportcd, namel\i channel
catf ish, ccls, mullct, Chinool< salmon, flounder, carp) tilapia, and striped bass ('I'hLrnc cl
ttl. 199?).It has a rvide host range, thus caLlsing infection in hrgher vertebLales slrch as

bircls, reptiles (\\,'hite et ttl. 1973), and mammals (Van Damme and Vandepitte 1984),
inclr-rding humans (Plumb 1993). In fish, it causes septicemia u,ith extensivc skin icsions,
allecting internal organs sLrcl-r irs the livcr, kidnel,ancl spleen and muscle. These bacteria
svstcmicirlll avoicl host dcfense mechanisms, lherebl' r'aprclly' prolilcr ating rvithin the

hirsl rrnci causrng death. Pathogcnesis ol E. Lu'tlu is multifactorial, and uran),potclrtial
virr-rlc'nt factors have been sLlggesled, nan-)el)' dcrmaiotoxins (Ullah and r\rai 1983),
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antiirhirgoc),tc l<illing (,\insnolth and Chen 1990), hcmoh,sins (IIirorut eI trl. 1997),
sr'rLim resistance. and thc abilitv to invaile eprtheliel cclls (Janda cL ol. 1991 and Ling rz

a/. 1000). r\lthough both viltLlcnt rncl lrr,irulenl strains u,erc abie to invlcle culturcd cells
jn vitro. Lrnlv the vrrulcirt stl'ain coLrl.l cntel l'jsir in largc numbers via ntricus. qil1s. anci
the gastrointeslinal tllct (Ling r'r,r1. 2001) rntl rnr-iltiplf insi.lc r,arious internal r)rgillts.
cairsingr dcutir. It \\'ls also found thlt ptrthogcnicitt, ol 1j. tarda did not correlate wirh
plasttticl c()ntcirl. chcmotactic irotilit)', selum resist:rncc, ancl cxprcssion o1'selectec'l
cnzVr.ne actiVities (Janda tt al. 1991).

Scrological slLiriics hrive been crriicil oLrt ()n siriins isoiatcd fiont Japancse eei.

Jlpar.resc l'lottr-rrler, sea brcam. anci so ()n. Thc slrrilts ri,ere classificd into ser,'erri
serotvpcs. Priihogcnicil!' ol strains belonging {o serot)rpe A u'as the highcst (Park cl rzi.

l9fl3 ancl t\lrrnnur ct ul. 199-lb). Sorne srrbstanccs thai mr),relate to the pathrtgcnicitr'
heve bccr.t rcporterl. snch as sidcrophore (l(oliuiro ct ttl. l99O and i\lather,, liz iz1. 2001).
hc:'r.tolvsin (i(r-rsr-rda anci Kitadai 199-1). supcroriclc dismLrtase (SOL)) (\lmada and
\\ akrblLvrtsl.u 1998). extrace llular proclrrcts (ECPs) rncl intrace 11ulal conrpone nts (Icc)
(Sr-rprrrttr t'l ttL. 1995). The invasion r>l- L. tttrtltt lr,irs also studiecl (Ling,:t ,:r/. 2000),
Itcrrvcvct', rcry'little is l<nou,n about thc pathogenesi:; rll-l!. tttrtlo in clise ase occrurrcnce.

The pt'cscnL studl,n,as carricd out to investigatc tl-rc interaction of E'. ttrrJu u,itlr l'rsh
anrl cnt'it'onmental conditions tl"rat affcct the occurrence of fish discascs. specialll' the
c11'ects o1'Lcmpe rirtLrre on thc pathogenicitli 01'1i. trtrtla to Japanese eel.

Materials and methods

Bactenal strain and growth conditioru
E. ttu'dtr strain \''-1 rvhich is originalll, isolated 1l'om krclncv oldiscasecl ecl (Angrullrr

japonica) rn Jrprrn. Sixtl'-one clitl'ercnt scrotvPes t.tf Il. torda hai'c bccn cliilercntirrtccl
accrrrrling 1o the O-ar"rtigen ('lanura,,r rrl. 19911). l:, ttutio strain \'-1 rl,ts tentporrrllv
dilltrentiatccl into scrot\rpes by,a cross rbsolpiilrp test of thc O-antigcn (TarnLrlr r,1 al.
1998). Diil'erent serot\,llc slraius ol-L. Lardtt \,'-1 strain usec'l as the strain 1or antigcn
prei)uratron.rncl intection to test the vaccinc efficacv against Edu,arclsiellosis (l,iLr cl a1.

2005).'fhe bactcrial stririn.L. larria \r-l ri.'as uscd in this slud),to prcprrrc a r'.recinc. u.rs
prc-cuitrilcci lor 2.l h at 30"C in brain healt intlsron (l3HI, Dilco) bloth lnd u,us

inocr-rlutecl into 1000 ml BIII broth, culturcd u'ith shakir-rg at 30''C for 18 h.'fhc ccl1s
u,cre han,cslcd bl,centrilugation at -10t)0xg lor l5 rain at -1"C and'uvere storecl at *80"C
l-rcczcr Lrrrlil usecl. In the tempcralLlre expcriment. Ii. turtltt ri,as incubalccl on pllrtcs
covcrccl u,ith cellophane Lrt 15-r1"C for 15 davs,20+1'C tbr 10 da1,,s,25-tl'C lor 5 davs.
l0-+ l"(l i'or 3 clal's and 37-r1"C 1br 1 11a\: respectivelv. lhe medium contr.rit-rccl r'cast
cxtmct 1500. beel'extract 1500. t11'ptone 5000, glr-rcose 100t1, NaCl 3500, Ii2HP04 +800.
I{H2P0+ 1320 ancl agar 15000 n-rg,'I-.

Experimental fxh'llst [lsh. Jafanese eels .'lrrgulllo jollnica o1' an i]\'cragc riurrrl.ii l()l \ Fh hlr
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(mcal-r SD. N : lj) rverc obtainccl fl'orn rrr.r cel lrrm in \oshil<a*,it at I(ochi Prclcctur.c.

Jrpan and thc i'ish hacl no plevious occlrrrcncc of rnlcction rr,rth I. tartLu in this [rlm.
Approlrnatelr, l0 f ish in each group ancl also fbr control rl,ere realecl in 100 Itlnl<s uith
\\'cl1-acrilrcLi iloriing \\,ater at 25'C. irishes rvcrc l'ec1 rvirh 0.5mm cor-nr.ncrcirl dq pclle ts
(NissLii) corrcsponcling to 39'o ol the llsh bodl,rvcight pcr clal' lor thc e nriru crpr'f inre nt.

Infection and LD50 test
In orcler to evaluate the ellccts oltempelaturc in botl-r patl-)ogcn incubation ancl llsh

rcaring, a tri,o-lactor crperiment u'as designccl. Thc tcmpcraturc for thc incr-rbation ot'E.
liri'da u,us dcsignecl u,ith fir,e Ievels at 15, 20, 25. 30 ancl 37't- I'C and the r,r,ate r
tcnrlrc'rature lbl thc cel rearing at fbur levels, namcl,,,, 15,20,25 and 28-t-1"C. E. LunlcL

nas li'ashed clou,n lrom the cellophane r,vith sterile saline solution. The bacteria olcach
tclnper.ltLrrc or salinit_v trcatn-rent u,ere livelolcl dilutcd into four clilutions. In the
tcmilcraturc' erpc'riment, tire pathoge n concentration u,as 106-109 CFUml,.I- u,he n the
fish reering tclupcrature was at l5-r1'C, and 106-108CFU ml,'L at 20,25 and 28-r1"C.
Each dilLrtion o1'0.1m1 u,as inlrapcritoneallf injected into cach f ish in ti-rc tl-ri'cc r'cpiicate
tanks to cusLuc that cacl-r ilsh rvas inlectcd rvith cxactlv sar-nc close ol the bacteria.'l-he
flsh u,erc hstcd aiier injection, but othcr claih'r.nanagenrent prircticcs n'crc l<cpr tirc
srme i.rs bclirre. Aitel injection, Lhc -l-cla1 LD50 rcsLrlts ricrc cirlculatcd. Thc rcsults rvcre
erprcssccl as Log CF'U ml,il. ;r rclritivelv short period (1 cial's) u'as uscd 1or LD50
calcr,rlation to more preciselr,evalLiirtc thc etfuct o1'prrthogcn inctLbation cctndirions
(tcrrpcr'ature) on its pathogcnrcitr'. A longer evalLraLion pcriod probablv abates tl.re

cf'lccts ol the cnvrroirmcntal factor trcatmcnts irrl palhogen incubltion, becaLrsc thc
pitthogcn ancl host rr,ill live in thc slme er.ivironmenl aitcr challenge ancl then its
plthogenicitv probably' charrges u'ith its cnvilonment in a longcr durtLion.

Infection and isolation test
Ilased on the resr-rlts ol LD50 test, the concentralion of E. lalrla r,u'as varied in thc

clrli'elcnt trcittments o{' thc isolation test. In tcmpcratLlre erperime nt. thc pathogcn
conccntl'ation o1' the dilutions u'as 3x 108 CIrU mltl- ri,hen water tempcratllrc was at
15-rl'C, ancl 3x107 CI]U ml,,L at 20-'-1,25-rl ancl 28+-1'C. Eacl-r dilution u,as iniccrccl
lnlrantLlsCulerlf into 20 lislt with 0.1 ml per lish.'lfvo f ish in each grou;.r rvere randomly
sanrpled lo rcmove 1ir,er collection at 24,,18 and 72 h altcr ir-rjcction. Fish u'ere
anacstirctrzation u'ilh 0.03 rnlrL of 2-phenoxy,ethanol (cthylene glycol monophenvl ehter
C6FI5OCH2CI-l2OIi, Nacalai Ii:sque . Inc, Japan). I.iver rvas rveighcd and hornogenizecl
in a glass hon.togcnizcl containing 10 ml o1'sterilc salinc. The suspensions ri,ere cltlutccl
10-tbld to a scrics olclilntions. Each diir,rtion o1'0.1m1 u,as incubatccl on platcs of SS-agar
at 25'C. For thc 2.1 h sampling, the flrst to thiLd dilutior-rs oi'the suspensior-rs rvere uscd
Ibr platc incltbatior.t, the scconci to lourth and third to lllth clilutior-rs u,ere usecl lor thc
incubations o1'48 and 72 h samplings respeclir,cly. After -18 h incubation the black
clones ol E. ttu'tla \\'erc coLurted. The results were expressed as Log CFU grl 111,s..
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Statistical analysis
l)lta 1'ronr circll trcatmenl \\rcrc sLibiecl io one-\\'a\: A){O\tA, l\\'o-\\'tlv r\NO\IA rtr

r-tcst \\'hcl'e rppropriate. \\,'hcn ovcrall iliflerencc\ \\crc siqnrficrrnt (p<().05),'l-i1<er''s

tesi',\,i:ls r-isccl to compirre thc nicrn \,a1Lr0s bctricen inclividr-ral treatmcnts (Zat 198-11.

Strtistical irnalvsis \\'irs pcrlbn.1-led r-isrng thc StatPius 2007 Prolessional.

Results

LD50 test

in the tentpcriiLllre expcli mcnt. the LD50 test results are sl.iou'n in'Ihblc 1. Thc
results shorvcri tl'utt br;ti.r the pathogen incr-rbliitxt tcntperatulc ancl chrllcngc'
rcxnpcrirrr.trc signil'icantiv all'ectccl thc plthogcnicit-v of Ii. tartlit (p<0.01) encl the

inrclacLron bcln,cen thcm \vas also signilicant (p<0.01). At 20"C lish lerring
remllerirlllre, the higl-rcst pathogenicrit' o1'E. Iairla rvas observcd at ,10'C o1'plthogcn
incubation, ibllrxved br, 15,20.2-i and 37"C. \Vhen ti-rc tlsh rert'irts LcillIr'nl1Llrc \\Lls

rrised ro 25 anci 28"C, thc paLhogenicil-v o1'L lrudrz incubated at ail the temperatures

incrclsed. T'he r-ncan .,'alue ol I-D50 clecrcasccl from 1010.3 to 107.9 CF-U n-r1,'l-, end ttl
107.) CFU ntl 'L rcspectilcl1,. 1'he pathogcn incubatcd at .-17'C hacl a more ohi'it.,Lrs

incrcrrse in its prthogenicitv to Japanese eel. Its pathogcnicitl.', hou'cver, \\'tls still 1o\\'er

rhrn ll.rosc rncuhatecl nr 20 ancl 25"C. Incubation et 15'C alrvays resultecl in rclativell
loruel prthogcnicin'.

Table i. I-D-.i0 ol'^/rrlil,urtlstcllo Iarrlr incubaLcct at c]ilicrcnL temperirtures torltt,quillu.ja?orticii rcitt'ccl

rrL 1-<. 10,2i ancl 18"C, rcsLrcctilei\' (mcan l-og CIiU ml,"l-+SD)*

irish icaling
1C m pcf r.l t Lrr0

Pathogcn incubltion tclrpcnilurc

i 5'c 20"c 25'C 30"c 37"C

1 5'C L98+O.97ay 7.79-10.43by 7.65+0.21by 7.32+1.llby 8.89t0.29av

l0'(l 9.91+l.3llabx 9.91*().2-labx 8.6,r:r().l1bx 11.-10-l.iilhx 11.92*li.i6abx

, <or"

28'C 8.12+0.1-iai.' 7,17+0.3uez 7.111+U 1Ocz 7.,r8+0.1 1b,v

8.19+(,).10.r)

8.i7+0.12al

'l\lo-u,t1 .\NO\'-\ Ir-r'aluc

l)uihogc:r incribation tempcratLlrc 112 8,r

Fish rc.rling Lcmpcraturc

I n tc lac t iolr

!,)lrinln\'l urt not sigrtilielntlr dil'lirent.ls LlctcrlllincLl bv lulier s tcst (f >0 05).

P-r'alue
,.:, t,- l+

17.1 1 7E-05

3 66 0 00-11 1
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Isolation test
'leble I shoricci tli.tr l1-ic ilerhogen incubation telrperrtLLie signiiicrrnLlr'aiti'ctc.1 thc

p1olilerrriorr 1'rre o1 E. tttrLlu rn Lhe Iivel ol Jirpancse ecl rL 20"C ol l-ish rellrii.rg

,.,.,-,p.rr,,1r. (p<0.05).'lhc slopes o1'lincar rcgressioit ol E. ttrLlcr proiiliratror.I I'etes

ir.rcjicateci rhrt t1'rc bacteri;r incr-ibatecl at 20'C had tl-re highest proliferation ratc dr-rrii.rg

thc 72 it infcctior-r test. to1lo',r'ccl h-r'l-(.30 ancl 37"C.'l'he slopes lt 37 lnrl i-i"C uere

signi6captlr, l9ycr.rh;iu thc slopcs it1 10, -r0 rincl 2i'C. At 20"C oi'irsh re.lrttig, thc

nnmbe r ol isol:rtecl l-.. !t.tril,-t incubaiccl at 1-.i'(l irirtntaiirecl r,lt the 1o\\'cst lcve1. rrncl the

,trn'ibcrs of isoiatccj 1-.'. ttliio incubntecl xt 2(). l:, ,li) ancl 37'C i',crc not signilicantll'

cirl'tcrenr rl.rtlr crcli orhcr (p>0.0i) rt'tcr 7r h rnlcction. t\i1 thc lcmrining t"ish ciiet'L bY

thc lil'th 11.11'.

Table 2. Proliferarion ol lltluartlsiella tarclu incubated aL diflerenL lemperature in the liver ol

Japanesc cel rcared aL 20'C (mean Log CFU gfl liver+SD)*

IncubaLion temperalure
21 h

Time

48h 72h
L ir-rear

rcgression slope

15'C

20'c

2s'c

JI/ L,

37"C

4,33 + 0.5 u

4.25-r0.31

5.43 + 0.18

5.19+0.32

5.2310,51

4.54'r 0.12

5.54+0.36

6.43 -t- 0.,13

5 65 -f 0.43

5 .17 ):0.23

4.87+0.11

6.22+0.61

6.16+0.39

6.61+0.63

6.43 + 0.35

0.0112b

0.0398 a

0.0431 a

0.0487ab

0.0190b

Analysis of cor,ariance F-value

6.321

P-value

0.001<p<0.0025

- Sfrp.r.ti"".trn "."*- 
supcrscnpr lertcr are not signilic:tnt1y dillercnt as cletcrminecl by'Jiukel''s tcst

(p > 0.05)

\\,heu wrttcl tentperaturc oi lish learing \\rirs al 25'C (Tablc -3), thc results short'cc1

rhlr E. lilr.rlr incubutccl irL 20"C co,,ricl not bc isolatccl during thc,l dilVs, ri'hcreas thc

numlters o1 ()ther rreailrcltts caute Llp to elroilt 106 CFU g,rL liver. At thc tirrrci ciay'alter

i.lccLion tirc.r-rntbcr t.ti 1... torrlu incr-rbatccl at 20'C \\'as thc l-righesL. ftllios'ccl br'25, l0

lnii 37'C. i-.rLL r.ro :rignii'icrnt dillcrcncc Ite Ltice tt thi.r.t.t tt.t: iorLnti (p>0 05) Thc

r.cnrainrng iish rh:it \\erc injccred u,ith ti. tatdu inctrbirrccl .tt 20'C rcrnililletl llive tbr l0

tlrrt,s ti1| tl're crpcrinrcllt termination, but the olhers c1icc1 hv the iitlh dar" Again' the

bacteria incr-rbarccl al 20"C irad thc highest prolit-elation ratc: thc siopes o120,2i,30 and

-17'C $ere 0.0743, 0 0)5-1. 0.073-l anc'l 0.0787 respectiYel)'. Ifo$'cr''er, anail'sis oi

coyaLilr'rcc shori,ccl rhat theil prolif-e latiort r'.rle) \\'c1c rltrt significrntlr' dift-e rcnt

(p > 0.0i)
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Thble 3. Prolili:rirt ion

fup.incsc ccl rc.rrccl lit
rrl' 1:'rli-'alr1.rir,1 I u. t tu dtt

25"O (nrc.rn Log CI;U
incubatcd ut dil'llicnt

g,'L lir,cr+SD)t
tcnlpcraturc in Lhc lircr o1'

Ir-rcu hr tio r-r

1cmpcraIufc 21 h

Time

48h i2h
I-ir-rcrr

regrcssion slopc

2 ()"(_

I 5'(l

10"(l

0 07+3

0.()5 i.+

0.(17,1+

0 0737

1._t:t/.tJ

-l.ii8 +0.32

3 11+0 12

2.97 + 0.16

6.]l+0li
5.61+0.21

+.E0a0.1I

3.95 + 0.56

6.71+().I l

A )!+l\ )\

6.1++i).5fi

5 92+0 86

i\nllvsis ol covlliancc jr-r,alue

1.615

P-r'a I u c

0.1<l)<u l5
* 1.. tttLi,t ineLtbritctl rt li'(l euLrl.l n()i [..c i\()1,]tcrl llonr Lhc t'i:h lirl .lLrr:ltg thc il h inliirrln.

Discussion

It has bcen conillmcd that E. tarrla cxists in the environment of ccl l'rrms even
whcn the cliseasc cloes not occur (I{amnur ct ol. 199.1). Therelbrc, measures to establish
or control thc rearing ent'iL,,r.tr.r.tcr.t1 to inhrbit or rcducc thc pathogenicit_v of thc
pathogcll rlrc vrl'v important iirr eqLracnlture. In ihe plesent iitLrcl\,, \\,c lookecl thlt the
pathogenicitv o1'h. tu(l(t is signii'icarttlr,rntluer.icecl bf ir.rcr-rbaLion tcmpcllturc uncl irlsir
the inliction temperatr-rre.'lhc pathoger-ricitl'ol l:'. totdtt \\'as thc highcst ar lr--17'C. lnel
liru'es1 at 15 and 20"C.'fhis is accordance rrith thc iact thrt edriaril-siellosis has highcr'
incidcnces r,vhen the \\"ater tcn.rpcratLlre is high. Stetrstical analrsis re\.ealed a significlnt
intcraction bcLu,een the gloli,lh temperiltLlrcs o1'prtl-IOgen irnd host. \\,'i'tcn the ri'atc-r

tL)mpL'rature o1-lish cuitrlrc incleascc'l. the LD:0 r'al,lcs cleclinecl. Rclatir,clv highcL
ie mtrre ratLlrc rnclcasccl tire prolil-eration rate of thc parhogcll. Thc pathogcn it-rcubatecl at
20'C could bc isolatecl from fish inlecLetl .rt 20"C. bLrL not bc isolaLcd fl'om the frsh
iniectecl at 2,,:'(1. Thrs uas lil<clr,clLie Lo tfic 1'ac1 tl'rat the palhogen conccntration Lrsed in
the inl'ection lt 20'C \\,irs 3x108 CI"U ml,.L. but that used et 25"C was 3x107 CFU ml,'L.
'l'his lou,couccntration o1'thc pathogen incr-rbatecl at 20"C 1na.v r.rot be able to proliferate
fhst enor-ig1-r to krll the flsl-r. Additionaill', higher temperature ma), also alfect tl're

imr-r-rr-rne responsc of tl-rc llounclcr. Horvevcr. this lcqLrires furthcr investigatior-rs to
conllrm. Consiclering the abovc conditions. it ii'ould be useful to maintain a rclatrvcll
lorver uate l tenrperatLlre to alier,iatc cdrvaldsie llosis as long as eel gro\\,th is not afl'ectecl.

Obr,ior-rs11, it is rvorth expanding studv scope on the eifects of cnvironmental faclors on
pathogen pathogenicity to rnodii_v cxisting discase control strategies or to c'lesign ner,v

oncs lbr aquaculture.
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Lapaglia ancl Flartzell i1997) havc bcen conl'ilmeci tl.raL cnr,ilonurcr.rti,rl stresses cirn
allect thc L.hvsiological chiiracters o1' microhcs. ,'1t'cltitcorllobtrs l)tlgitlt.rs. rn anaerobic
t.tllrine hl'perthermophile, can lorm a bioi'ilm in rcsp-ronse ro cnvironmctrtrl stress.
Dtlt.t'tt huLophtltt cirn producc several irrcluced protcins in responsc to oricirtivc stless
(,\'1r'lona anc'l I(atinakis 1992). Non-halophilic purple ancl glccr.r sulphr-il bacrcria ir-r

rcspollsc 1o ()s1tlotic slress cxn accttmuialc sLrfrose and trchllose respcctilcll'(Welsh ancl
I{crbclt 199-l). Sicphens dt.11. (1991) rcportetl that sro\\'Lh temperaturc, dose size and
routc o1' irilccLion .rt-tccte cl lirr pathogcnrcin' oi I-isLLriu ntt)n0c\)t0'!L:ltcs s1r'ains 1o thc
lll()tise. ancl thlt solttc gcncs ot'this 1-rrrthogcn hai'e becr.t plovccl to bc iuvrtlr,ccl tn strcss
rcsponse anil patl'rogcnicitr, (Oormac rnd Colin 19991

PaLltttgct.t itncl host celiainlt'interircl nith each othct'.'I'he inner cnlironment ol'hsh
is oh','iotrslr c1i1'lcrcnt ilon.r that of thc incubrtion mcrlium. Its iiving cnvironmcnt also
inflr,tenccs the intntunrtl'ol 1'rsh. On tirc other hanel, tcntperltturc mrY irfiect the
p.tt'oclttctittt-t of sontc substanccs thrt contlibLlte to lhc itilthogcnicitr, of I'. trlrla. This
nlcans Lhat conilitit)ns thet sullport fast plolil'crlrtron ol pitihoq.ns irtv not procluce
slthstitt.tccs cnhlncir-rg their pathogenicitl,. l0 srreins o1 E. l,rlr1a. shouing li'rrrt ncitltcr'2j
nor'-15"C tttct.thnLion tenlptritLtlrc iracl .rn1'ef1'cct or"i l1'rc rruier r.r.rclr.ihilnc ].roicin (OIlP)
Flol-ilcs t,l-n jnr oitt ll-11) l:'. turill isolritcs iDalrvish tL cLl. )t.){)1r. In rlrc prcsent srLlrl\'. rhc
conclitiolts thaL proclLtcccl iori'cr I-D:0 r'rrlLrcs generrtllr sLrpporrccl highc.r'ploliieratior-r
ratcs of thi-s p.Lti-roscit in lhc t'i-sh. It remlir.rs Lrnl<nour.r. uhich contlibutcs ntore to lhe
pathogcnicitr o1' 1:. 1.1 .1'1 [i)r Iapancsc eel irrsrcr prolLlcr:tiion in irsh rissLrc or somc
Itnl<not't.t ''\ccrclcLl substlnce s. Irron.i thc st,lull oi'D.rrri ish .rl ,r1. i20011 anti the plcsent
onc-'it crir.t bc secn L1.r.tt thc OilP is po-ssilrlr .rssociatecl rliLh rhc pitrhogcnicit _',,cti Li. torda.
O,\1P hl,s bcctt coltsiclcrrrd t() irc l irtctor relalecl to thc prrthogenicitr'(Goulict rz rzl.

19t-+).
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Microbiological quality study of Macrobracium rogenbergii (de

man L87g) during storage at -200c temperature

M.Z. Alam, S.R. Barmon and Pulakesh Mondal'
lio0el l)roecssir.rg & I)rescrvation 1)iVisiorl, Instirr-rtc of Footi '\ l1'rtlirtion 13iologl '

.\tonr ic Irncrgv i lottlm issiot-t. Savar, D h al<r' llan gludcsh

il:ishcrics & Illrinc l{csoLr|ce s'lcchnologl'l)iscipiinc, I(l.iulnrt uniYe rsitr', I(hulnrt

* o o rrcs po n.l i :r g r u r iro r' lrn.r rt i l : c1 r' z a h a n g i ra l a m (c' gn-r a i l com

Abstract
Thc shcll lilc of {iesh rvaLcr pra*,n .llacrrfirachiturt rrrsorbct,gli bv applf ing lotr'

Lcmpcrarurc ,r,^. in,.riigotcd. ,lL irr.iurhcr.qlr prcscrYccl at -10('(l r"'as sLtbjcctccl liir clLralitl'

Asscss,tcur t 
"iur. 

,tur.[c ancl ar 1i, 30. -i:. ancl 90 c1ril's of st.ragc pcrltrcl Tllc t1r-ra1it)'

asscssutcnts lts ciot-tc r-llicrohiological o'l::. t6rll bacrcri'll count (-l'BC)' total nloulci count

(l.I,lC). toral 5,cast.i,r,.,t ff'l'Ci. LoLal colitirrr.r counL (TCC) ancl salmonclla count. All

thcsan-rplcslr.crcaccepLt.tillecluringg()rlal.sbccausethcupperlinritolailsporlagc
inclicaLor \\.ils tlol cxcccding \\ ithin r1-re cxpcrimcntal timc period'

Key words: )'1. togcnblgii Frozt't.t storage' Sheli lile cxtct.tsion

Introduction

Prau,nandshrimpistl-reprincipallbreignerchangeei]lringcornmoditiesamongthe
lrozcn sea food ol Bangladcsh. Piescr'ation r-nethods keep the fish in afresh stilte so that

the cl-rar-rges in texture, taste and appearance elc. aIe minimized Bacteri:r and autolytic

spoilagc arc biologicol ,-ur,.,n, *i.,i.h op.rute uncler certain optimLlm conditions'

Therelbrc. altering rhese conditions can pre\:ent or reduce spoilage. As bacteria rcquire.

tvater anc] are Sensiti\,e to tenlperature, salt CotlCentration lnd. pH, :r n,rn9:1..,:I

approachcs ciln be Llsed, col.ltrol ol autoll'sis is aflected b-v controlling enz)'me actlvltv'

The commorl' used and practiced r.vay of redr-rcing autoh'tic action is to lorver

tem}]Cra1ure.(Clucasand$,ard1996).Generalll,,lishlromtropicalwaterhar,etlore
bacteria than those from temperature zone and marine fish has higher bacteria than

frcsl.) wlrter lish (Sheu'an 1976)'

Diihculties ri'rtl-r the international quality standard are bcing laced bv sonre tropical

prawn cxporring coLrntries inclr.rcling Bangiadcsh. The dillicLrlties in mceting thosc

slanclar.d ale evident lrun1 th. high level ollejection olplarvn and shlimp cxpol'ts by thc

ir-uporting countries rvith proble-m such as decomposition, high total b;rcterial counts'

lihh r-rr-rcxpected foreignnlo,r., anci tbod born microbial o|ganisms' The reiections
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rcprcscltt not on1\'thc rnonetrir'\'loss to',he exportcr but llso lrore signiiicitnll\,. ililLlt.,'
to the irtclttrr'. In tl-re )Iear 1997 EU contr-i.iission rntposccl Lt tCmporarv l-.:tn an oLtf exl,rort
iitl hrgictric qutlit\'oi'oLrr prorlrrct. Er,enluall!'this ban beciimc r i:lcssing to oul'
itroccssittg itar'lts ttccxr-rse, cilch ['lctorl'hurrrecilr,der,elopecl to a consic]erable extcrnt
LliroLrgl'r tl'ic introcluction of neu, l'acilities in the iactorl,. The successful rler,eiopmcnt oi-

i.t pla\\'lt induslrr,clepencis r-toi onll'on in.rproved suppll,of ran,materiai bnt also on thc
qtralitv of erporls, pool clr-raiitl,of the rrv maierinl anci poor sanit:rry pcrlomance of
i'r'cczing plant llicct in ll"ozen prrr.\\'n and shrit.r.rps h1, lilth ancl also thc Ircczing of
rlccrrt'nltosctl prir\\,n Arc nrljol ploblcms cncountcrccl bv ihc scaliroci indLtstlr. of ,\siat.r
coi:ntlics. (1)zrczal< I997).

Pt'cscrt'ation lrcthorl rrre designcrl to inhrbrt tl.re groli'th ol'organisrn ancl krlling thc
ttt'grnisnts in fish in flesh nrir-rirnizing lhe clrlngcs in tcrtulc. trste lnd appearitncc cLc.
'fherc arc ser,eral methocl oi prescn'irtion such as frcczing. dlr,ing b),chenrical
itrcscl'\'iitivcs. illaciretioi-r etc. The chiel'methocis of presclvation ol fish ancl llcshv
pioclltct iire lo\\'tenrpcratrlre, cir',ving and irraclietion and colnilinatlol.t of thc ahor,e. The
ltai:tcrial llola ol lish ancl cnzvlre s pre se n1 in th.e trssue are aclirptccl io the tcllpL.rrllurc
rt ri'hrch f ish lives i.c. rrouncl ,.1-10 C ior fish f i.erm coid r.,rter aricl 2:-30"C fur tlopical
f ish. llr'lorlct'it.rg or raising the teurperatr:re, bactelia and.rutoll,,tic spoilage rirte lr,'ril bc
Icdttcccl (F-razicr and \\,-lstirofi 1988)" Flence the prcscnt sludv was uncicr taken ro
ticlerminc the r-nicloiriological ciranges in the I'reshr.r,'ater prrrwr-r san.rples bcibrc ancl
s[0rnge rt ,20'C tcl]tper.iture .

Material and methods

Collection of samples
'f'hc ilcsh \\ittcr pril\\'n.,\ltictolti'titlririri lori'irlrii.qtr rias collcctcLl [.ont thc Iian'ra:t

Bri:zrrr-fisir urarl<c1. Dhal<r. Thcn san-rp1cs \\'crc Lal<cn in pre-steri lizccl high densitv
ltoli'pvtol poit'thcne brg ri'ith icc lnrl imrrccliaLch,brought in the laboi'aiory iti'Foocl
lcci'inologv Division. IFRB, AERE. Sar,ar, Dl.ial<a.

Microbiological tests
'l'hi: micloirial changcs i.c. total bacterial cor-rnt (TBC), total mor-rld counl lTJ1C.'r.

toLrl r'cusl coLrni (TYC), totll colilbrm coLlnt (TCC) ancl saln-ronclla couitt \\'crc
csturtrtcrl bv totnl birctcliologiciLl coLrnl tcchniclLrc lolli-.ri'ing \\'ittfogel i196l i Crtlonics
tltiiL ticlcloperl on thc plnLcs riitcr.incubation iil 37"C ancl -lO"Cl lbr'2-1 rnci -1,-: i.louls n'cle
coLtttlccl rvitir t1're hali'o1'colon\, coLurlcr. The nunri.cl oi'lr.rclrr.i.ri- ntonicl. r'crst. colrl'or"ru
lunri srlmor-rclla colonies per grlm o['thc snr.npies u,eie obtainecl br,mi-rltiplf ing tirc
numbcr oi-colonics rvith dilr:tion l'ac1or.'lhc count \\.erc exirressed as colon.v forning
Lrnrt (ciu) pcr gritm (c1'urigm).
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Results

'l'o1rl hact,:ria1 cokrnv TBC (clLr, gm) levcis raise d over dr-rrrtron (Table 1). 'fire

icvcls (2.ix10rcfu,g) oi"i-BC lbuircl ailcr storiige u,ls nine tirncs thc lcrcl r1.1.1{)i cfir g1

bclirre siorilgc. IIt.,n,s-cr. Ieiels oi"1-BC in otl'rel sar.npling cluratior.r treatl-ncnts u'crc aiso

sign i ircantll, clil'1crcr.rt.

Table 1. Values oITBC in fresh \'vater prawn Macrofuuchitun rosenbergii

Dulation Total bactc al colr.,nv

Bc ore storage 2 .3x 0l
Air CI 15 Days 4.6x 0i
A1'r cr'30 Days 3.0x 02

Af er 45 Days 1 1.,
I.L 0r

Afr CI 90 Davs 2.1x 03

Total moulds count (T,\,tC) (cfu/g) leveis elevated over duration (Tabie 2). The level
(6.0x1OrclLr/g) ol TA'IC found 90 da1,s after storage was more than five times the level
(1.1x10r cfru'g) before storage. However, ievels of TMC found in other sampling
duration treatments were aiso significantly diflerent.

Table 2. Values total mould count (clu/g) in lresh r,r':rLcr prarvn l'[ucrobtachitrntrosenbergii

Duration Total bacte al colonv
Bcft-.r-c sLorirsc 1.6x 0r

After 15 Days 2.lx 02

.\1'ter 30 Davs 3.1x 0r

After 45 Days 4.1x 02

Aftcr 90 Days 6.0x 02

'-l'itr.rl rcLi-st c()Lrnt TYC (clLr,'g) 1q'cls or,er clurrtior-t (Tab1c 3).'fhc leicl (1 6x10r) ol'
'l\'(l loLrncl 90 ciavs rr1'Lcr storege \\'as more thln five timcs the Ievel (3.ir10rcl-u,'g) belbre
litorege" ilun'c.,'cr. 1oi'cl of TYC lbLrncl is other srrmplirrg dulation treatrnents lvcrc also

s i gr-r i fi cr n L 1-r' cl i i'i clr,: n t.

77



,\1.2. r\lam rt a/

Table 3. \'rilr,res of totrl veast couut (cill,,g) in l'rcsh \\,aLer pra\\'n. ,\luuobt ttthiutl t'osufittlii

Duration Total bactelial colonv
Before storirgc 3.1x10:
After 1i Dar,s 4.6x10r
Aiter 30 Days b.)xI0-
After 45 Davs 1.0x101

Al'te r 90 Davs i .6x10r

Colilbrm rvas lbsent during 90 clrvs oi'prcscrvalior-r. Salmonellii lvas also abscnt
belirc ancl aftcr storagc.

Discussion

Total hacterial count (TBC) in increased u,ith the increasc of storage periocl ancl
recontue nclec'l that T'1lC 1.0x10. .fs1,,'g o1'lish ilesh is consicicred as i-narimur.r.r allouable
limit (l(aclcr ct a/. 1988). Iu the prcscnl investigation. TBC rias ibLrrtl 2.,]x10: cl'ur'-q ir.t

thc samplc bcfore storage. AL -200C storagc tcn.)perature TBC u,as obtainecl 2.1x10r c1'Lr,g

ol prarvn musclc at the and oi'90 cla1,s. Accolding to international cor-nmission on the
microbiological specification ol loods guideline, acceptable total bactcrial counr fbr fish
is 10.ciii.'g. According to the aboi'c mentioned suggestious, preserved samplc rcmained
acceptable up to 90 da-vs of storage period. f'o detect the da1,s u,hen ler,el of TBC excecd
the acceptable limit research sl-rould be conducted long time.

In case of total mould count (1',\{C), it rvas lound that thc populltior.r increascci rrith
the incrcase of storage pcriocl. In tl.re prcscnl studv T.\lC rr,as lbund 1.1xl0rclLr. gru in
the sample beforc storage. At -20' C storage tempcrature TJIC u'es obtainccl 6.0
x1Orct'1r.,'gm of prar,,'t-t muscle at the cnd of 90 dar,s.. From thc prescnt study it ri,as ior-rnd
tl.rat the prtt\\,n) samplcs belore storagc contained less mould than the santples u'hrch
storcd at -20''C. And rvith the increase olstorage tin-re. the stored samplcs oblained more
moulcl than that of the san-ip1e s bcibre srorage.

Total r,east coLlnt (TYC) increased u,ith the increase o1'storagc period. TYC rvas

louncl 3.lxl0r cfLr./gn-r in the sar.r-rple befbre storage. At -20')C storage tempcratr-rre TYC
obtained I.6x10rcfu,./g ol' prau,rr muscle a1 the encl of 90 days. From the current
inr,estigation it u,as louncl that the prawn samples before storage contained lcss 1,cast
than the samples u,hich stored at -20('C.,'\nd u,itl-r the increase of stolage time, thc stored
sarr-rples obtained rnore )ieast than the samples rvhich stored at -20')C. Ancl w,ith the
increasc of storage time, the stored samples obtained more yeast tl-ran that of the
stntl.ler hclir|C Stortge.

Dttring 90 da1'5 ol'pt'cscrvation period thc TCC *'as absent in the samples beio.e
stolagc and Lhe samples storecl at -20"C.'lhe acceptaillc total coliforn-r count lor l'ish is
less than 5.0x10r c1'ulg (Shcrvan 1975). So, the entire samples rvas acceptable dr-rring
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\\'holc iirvcstigation perioci. During 90 da1,s of storage period salmonclla \\'as abscnt in
the samples belbre storirge ancl the samples stored at -20"C. Acceptable saiuronella for
t'ish is 25cfu,'gn. So, tl-re entire sample u,as acceptable during u'h:rle investigation
periocl. J'o detect the da1,s of storage u,hen salmoneila developed in samplc, rescarch
shoLrld be conducted tbr a long time.

In the prcsenr s1udy, attention u,as paicl to investigate the effects of lovv temperature
on fresh u'llter prau,n. To extent the shelllif-e of the fresh $,ater pra\\,n u,ere stored at low
temperatLrrc (-200C) ior 90 clavs lor dctcrmining the sheli liie extension of there prawn
samplc sorlrc prrairletcls such as total bacterial coLlnt, totai mould count (T,\'IC), Lotal

-\'eest collnl ('fYC), total coliiirrm coLlnL ('lCC) and salmonclla cour-rt (TSC) rl'cre usecl

bclbre storage ancl at 15.30,45 ancl 90 da1,s of intelval dr-rring the storage period.
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Effect of gamma radiation in combination with freeztng on the
microbiological changes in frozen shrimp Penaeus monodon

Alamgir Hossenr, Quazi T.H. Shubhra2, M.Z. Alam*, M.G.Mustafal and M. Saha2
lroorl I)to.es:inq.tttrl l)t'cselr.tlion l)riision. lnslilutc ol lrootl unri ll.ariiuLion 13iologr.
,\ Lo nr ic I: ne rgr' ( lont m i ss io r.r. S ln ii r. l) ir.r li.t, i3 :rn g l.rclcsh
;lJep,rlLnrcnr ol liisher-rcs. Unrlersirr ol l)h.rl<a. I)helirt l(X)0. 13:rngl.rtlcsh
21)ei.111111,'111 o1'r\pIlis1l (lhenristrl rtnrl (lhcnrii:rl'i'cehnologr. l hc UnivclsiLv ol l)h:rlia. l)h.rli.r l()0(J

' (iolrcsponrl i ne u u I hor. Li nr.r i I : c1 r. za h a n gi ra I a m (rr, gnt a i l. con-t

Abstract
In lll js stucl' gilr'rtnlit laritrtLion (-1. 6 .rncl 9 liGr I in u,rmL.inirtir,rr lith low tclnpe riltlrc i-
J()'(-1 uc|c .rpltlicrl ru ruLuin thc quirlitr lnd she ll-litc ol'shrjnt|. 1)./rr1,,tr.r rjtrl{rr11)I ior ir

longct pcriorl.'1'hc clLralrtr'\\'as lsscsscLi hv nrrrr.riloltng nticnrlriologicll uhalgcs i'I'13C.'1,\l(.. 'l \-(.. I (.(- lrnti .r'ulLtituLLllr counr) in ilmtiilrtctl rrnd non-ilr'.rcltrtcti rc6utr.Lr1l
slttt't1llc'r. ,\tt.lottg rtricrobiolor.ical incliclLols ol spoilugc, tur.rl hacLcr.ill cLrunL i'l'B(- r

yltlLl,.ls Iirt'irlaclilted shrirlps u,erc lirunci to bc 1,!75, 1625 anci 1-525 c1'Lrgio1'sampic at 3,
6 rncl il li()t'rcspcctivcll'rltcr 9() dlvs uhclcls lirl non-irlaclii,ltc(l santplcs ir ri,rrs jiruncl
2'17i cl'ugio1'sat'upic. 'lotal uoulris count ('I'r\1C) r.aluc lirr non-irmcliltccl s:u'nplcs ulicr
9() dlvs ur-'rc iilLtttd -125 clrrgi sln'rplc t,hcrcrs that lirr irlaciiatcd shrrn-ips at j, 6 and 9
l<(,1't'erc loLlrlci ttl be l7-r:. l5(l lnci 200 clirgr samplc rcspcctivcl\,. 'l'otal r.casL cer-1'rL
i'l'\'(lI vrlLrc lbt- rttrn-it-racliatctl samplcs altcr 90 clai s t,crc found -1125 ci'ugI sanrIlc
riht'ttits tlrat l'ot irnitijrttcrl sirrirnps lt l. 6 anci !) li(lr,u,crc liruurl to br lil50. llI0 anLi
lll.-i clirSr sanrltle lespgcl jigll.. 'I'crnl colilor.nt couur .rntl .\ir1rirrlrr,11.1 roLlnL shoucrl rhtt
Liltlsc rtcle ttbsi:rtl clttrirtg 90 tllrr,:; sLoriigc feri,,J I r,rnt thi: srLrtlr'. it s,ls clrar.thlt
!,.lllllllil r'ltcliittiort itt corlbination u,ith lo\\'tclIpetllLure shill!ccl shctl-lilc cxtension 190
tla!s) irl clch tlosc o1'radilttion Ltsccl but clurrng tirc usc of 9 kGv r-lclilrion. -1)arlrrLrzr
t I i i) ilt.rLiot i sho*,cri ltcs t c1ua1 i n,

Ke},r,v'ords: l). ttLrtttoitttt. (iumml rediiition. Iircczing, tr{iclrbiolrtqicrl pr.epur.Lie s

Introduction

Illrl'iglirtlcsh has llt'orabic t'onditroi.ts lirr shlimp l-llmins. '1'hc clast.rl l-.clt oi iilc c()Llptl.\,
trl llte sottth ltncl srrutheusl r'cgions alc enclori'ecj u,ith l-tn.ot:tble trc-lcs. slrlinrtr iln(.1 eiso
srrii crlntiitir)n-i l() gr-ot siuit'ups. Fish is cxtrcnrelr'perishrr[-.1e ancl rcqLrirc,q.]L1cii
Irrlsul'\'iitiori. It hcctrncs sPoili:.i'u'the lttxcli o1'\'ariotis ir.tlitoltcnic lricror-)rgrnjsrr.ts. J'rr
erltltici tile shtli'iiic ol'llslt ltnr-1 f ishi'r'r'pror'iui:ts. icc sLoresc lnd lapicl chrllirrq. 1ir,,,.'

lirrir.r'itlLlie ll'c.:;tillr- ntotiificcl rllnt()spht't-c irltci.r,gjnc.0iglrnrc lcicls. Ii.rtimict.irlrlrrl.,
;lir,-i ttllLtlt.litoll tccllniclttuij iifc uscrl iilllrrL'iL,l .,,,)nt.l.J,. 1';i-r-i.,\ll.,rrii'L)lI rr1 r1l. -l(lr).]]. 'rr



.\. llrtsserr r,l iri.

1)agrrl ancl Bazalra 1999. Geiman ct a|.2001, Venugopal ct ,tl. 19)99). Shrimps are
prcservtci onlv bv io\\'temperaturc Lrlocking bllt the sell iif-e of prcserved flsh is not
:iltisirclorv. \rarious cxpclirlcnls macle it clear thet no ac1\,erse health cfl'ccts occLrr
,,,,'hcn iiliicii.rted iiroiis arc.onsLlnrcd, r-rsing mean,-losr:s of irl'adiation ol'irp to l0liGv
iRrrlr ri a1. l9SS) 'Ihe vrrlicjitv ol'lliis lcchnirlLrc ls illrexcl\,recognizetl in rlenr,
iotinlrics. inclLLcling (lri.r:ic1a, l-rSr\ encl the Europcur.r L,nion (T.ruxc 200-31 litr m.tnr, loocl
prociLrcts i nci ur.iir-rg s h li nrps (Pszczola 1 990).

(lorrrbinltion oi lirocl irraciiation lncl lou Ie nrpcr.ltLric iulr'iguLutron plovide D ineens
to incrcitsi: shi:li'1i1c ol llsh proclLrcts. In ihis st,.rdl,cilcct of gamma racliatioi'i (3, 6 ancl 9

I{(}i,) in \ri)ntbrnltion oi're1i'igcration (-20"(l) \\,ere appiie.l on shrin"rp l:'crLnttr: ;tton0tlttn

ro ,.)hscn e thc incrcirsc in shcii lilc.

Materials and methods

FNh sarnples
'irgcl shliurp. Lrsccl rn tfiis crperiment wcrc collcctecl irorn Snor.r'King Frozen Foocis

iPlt r Ltt1.. llirprir'-), Dhaka anil ihe laclolv authority collecred the tiger shrimp frorn
11,upse, IiitLrlnir.'fi-ren blocked (-20'C) tiger shrinrn tal<en in ri ice trox irncl in.rmecliaLci-v
broLrght in the 1:r'oolatorv o1'Foocl Processing & Prcscn,ation Dir,ision, IITRB, AERE,
Sevar', I)hlka. fhe cnLirc sirmplcs tlere rt iilst i;,urr'lom1\,drvrcleci ir.ito tbur iots: r'ion-
;ilrLcltlteel icontrLrl) lnC ilraclrate-l (-1,5 and l) liGr). Llontrol sampic.,r,as liept.rt -20'C
',r. ithin polr'pi'opi'1 polr,thene hrgs ibr preser\'lrr0u pLLri-rosca ri'ithout rachairon.

lffadiation and storq,ge conditioru
Sanrplr's'.i'ere ilrac-liatcd usir-ig a C-obaltn raclirtior-r sor,1rce. Doses:rppirctl tn thl-s

.itu.l]' \\:crc -1. 6 ancl i IiG.,'. Beiitre rrracliation the sat.nples 1,\'ere 1<cpr in
prtlr.itropvlt:nc/Folvthene bags lir.rdcr atmospherrc conclition. Thc non-irraclixte.l LlnLl

il raiiiittcci samplcs u'crc sLrbsecluentl! storeLl at -i0'C. Al1 sirr-npies r.r,erc exrminccl rt the
(,). l-i. -10. +5. 60. I-i anc'l ..t0 ciaYs of storage pe riocl.

MicrobiologicaL changes

T'irc total bactclirl coilnt ('fBC) ri,as detcrmincd by decimal dilLition techr.riclr,Lc

Iollorrc.'l fr. 1-:oLu plate technicluc (Sharl'1966). fhe microbial chiingcs u,crc cslimateci ilv
ltrtirl iritctcriological count techniclLrc lollou,ine \Vrthlogel (1962).'l'B(1, 'f,\lC, TYC.
J(-(, "ur,,l ,\ttLirtrtn,:llt ilrt the valu.tblc mcesures to lssess the degrcc oi'l'rcshncss oifish

Results and discussion

7'atal Buctenal Count (l'BC) analysis
'lB(, r'alLrcs o1'non-irradiated and 3. 6

is shot'n ir-r '1'rblc i. The initial 'fllC
itspeclrvclr' lbr control sample. 3, 6 and 9

s.l

and 9 l<Cir' illacliated samplcs siorcrl ilt -2IJ'C
values u,ere 2-50, 1-\0, 100 and 100 cfug r

l<G-v ir'i'rrliaterl san.rple. The ll'BC i'a1ucs ucre
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247), I 875, 1625 and 152) cfug I rcspcctrvcli' fbr control silinpic, ,1, 6 .rnd 9 kGi'
ilrac'liatecl sample at the cnd o1-90 c'la1,s storagc pcriocis. (iompaling the treatment, thc
lou,cst TBCI r,alLrc \\,irs foLrnd in the 9 kGr,tre'rtr.nent groLlp riirile the hrghest valuc u,ns

measnrcci in thc control groLrll. 'fhc TBC" r,Alucs u,cre graclulillr' incli:usccl u,ith thc
progress oi storagc pe rior1. Unclcr ir-rvcsLigatior.r best result oi'I'B(l virluc \\'e rc liruncl at

thc trcaLn-icnt close ol 9 kGr.

Table 1. I-BC (c1Ig'i; samplecl lrom control ancl rliilcrcnt treatments of doscs in irradiatccl
irozcn shrimp dLrring 90 clavs storagc pcriocl at -20"C. \\'rthin column and ror,"'s means (*SE.\'l)
n ith cl jllclcnl lettcrs dcnotc signii'icnnt di1'lircnccs (ANO\rA IISD, p<0 05).

Total blctcrial count (TBC) increaseci u ith thr incrcase ol' sLoragi: pcriocl.
Slicuan (1975) rec-ol-nnrcnclccl that TBC 1.0r10'' c1-r-r,g ol fish flesh is consiclcrerl
tis r.narimurr-l rllr-rrl'ahle limit. At -]0 U storage temperirture coirtrol, 3 I(G1.,. 6

I(Gr, and 9 I(Gf irracliatecl I'is1'rcs obtained 2.tr75+175 cfu g. 187:+,: ciLr g.

1625 t-75 cfu.,'g and lil)-fll) clu g ol lish r.r.rLrscle al the end ol' 9Ll r-1a),s

rcspccti\rel\'. r\ccorcling to intcrnational commission on the microbiological
spcciiicrrtion ol ioocls (lC,\1SF- 19S2) guiclcline. acceptable toLirI bactcrial coLtnl
f'or lish i:, 10''ciLr g. Accolci ing to thc abolc'nrenliorrcrl sLiggesLions. irr.rrriirrtcrl
sauples rcr.nrine ci ircccptablc up to 90 dri s oi sLorilgc pcriocl . To clcicct titc dlir.s
t'hcn levcl ol 'I'BC cxceeci thc'acceplablc irnrit lcsc.,u'ch s1'roulcl bc conci ucted
iong tir.r'rc.

Total mould count (TMC) analysis
TBC velucs oi'non-ilr.acliar-cd ancl 3. 6 and 9 ltGv irraclirlcLi samplcs storcci rt -20"C

is shori't.t rn hble 2. In casc ol tolal moulcl count ('l'^\lC-'). it ri rs I'orr nc1 th:it thc
popLr latron rncrcascd u'itl'r the rncrcasc ol'sLr,-r'rlgt, pr'r'ioci. At -2i-1"[] r,,,.rr.
lcnrpCrrrtr.lrc co11 t|o1. -i I{(}r,. 6 I((}v. 9 IiGr, rrrs!ij.itr-.i f ishcs obrrincci -12S tl)
cf u.'g.27!'r25 c1'Lr'g, 2-s0-'-i0 c1'u,'g ln'i 200+-0.0 0clu r'l oi'1'r sh nrrLsclc rt the circl
ol' 90 davs rcspe ctivel),. F-ron.r tl.rc prcscnt str-rc11, rl u.ts lound t1'rrt the slirimp
siirrplcs Lrceteci br'91(G1,ciose conteincd lcss moLrlei rhrr-r nli other Ireate.l ancl
contlL)1lecl siu-npr1r:. And ri,iih thi: inclclsc 0l- sic)rirge timc, the ci)fltroi seirrtllLrs
ol.t.tincd r-nore r.uoultl ihar thaL ol'ilrlrliatctl slmp.1g5. So. ilom thc total i'noLrlcl
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Dr-iration (cla5,) Level ol Radiation (l(Gy)

(lon Lrol 3 6 9

Con trol 250 + 50" 150 + 50" I00 + 50'r 1()0 + ().00'

15 500 * 100r' 300 * 50d" 17 5 + 25"1 225 + l-.J
30 775 + 75"1 450 + 50'd 400 * 50h' 375 + 75"1

45 1025 * i25h' 725 -r 25b'.d 675'r 75"b 52J + 251"

60 1175 * r5'1" 1025 + 125"b' 925 -r 75"6 925 + 75n'

75 i 800 + 50'r' i575 -f 75',h 1275 -t 25''b 1275 -r 75"

90 2475 + 175'' 1875 + 7t' 1625 + 75'', 1525 + 125"
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collnt it \\ ils foLincl that 9 IiGr, irradratecl l'ish sautplc gir,e thc best lcsr-rli rs
Ill t,rt l r .r t t,'lt tttt,t jto.1.

Tablc 2.'l'I1(l (c1iig ) sitnrplccl frot.t.t crrntrol antl clil'lclcnt trcrtmrnrs oi cioscs ip i;r'lcliatccl
1'lozcrl silrintp.ir-trirtg !10 dri's storelle periotl at -10"(1. \'irhin colurln itnil rrxvs rncuns (rS]1,\1)
.,r ith rlillcrcnt lirllcrs Llcllorc signiiiclnL clil'lcrcnccs (r\NO\',\ IISI). p<{).i)5)

Total yeast count (TYC) analgsis-littal 
I'cas1 counl ('lYC) incrcasecl ri,ith thr: increasc oi sloragc ireriocl. YcasL

clcllsitr ',i.as shon.n rtt l;rblt' ,l .\t -li)'(.1 slot'agc renlpcrniLlrc control. 3 ii(iy'" 5
ii(i', iinci 9 li21 | 7: cl'u,,'g o1'l'ish nrLrilclc iri ihc encl oi'-i)0 Lia'r,s respccrivclt. ii(iv
illlcl rrLctl l-i sht:s ohr-ainccl -1115 f+25 cir,r,g, l\''()+-lr)() clLr. g, jlr0-100 ctu,,,g "rucl
1725+ 75 cl'u. g. Irloil thc prcscirt studi' it .,r,as ioun,-l rhrt 1l-rc ilozen :hriqrp
saillplcs trcatcd br'9I(Gy dose cor.rtaincd less vc:tsL than all orher lrcxtecl rncl
controllctl srntplc.

Table 3. '1'\'(l (ciirgr) s:rmplccl Ir'onr control .rnd ilil'tercnr !r!-,11]rcnr\ o1 r|)ses rn irr-,rili.rrerl
1'r'rr;uen shrintn cittling 90 cllvs stor.lgc pcliorl .tt -ll)"C. r\'iihin toL,.tnl.r.Lni1 Lorir nltitns i+ SF\ll
rrith rlil'lclr:nt lcrrcrs dcnotc signil'ic.lt-it clilltr.cncc,s L.\\O\'.\ ilsl). p<(i.i1!,
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I)urlLron (clrLr') I-cr,cl ol Racli.rrion (l{(}r')

Llontlol 3 6 ()

( lon trol 75 + 25c 00. u0' 00h
t5 100 + 0.001'' 50 + 00r" 00' 00t'

30 17! + 25"t" l(X) + 5l)"5 50 * 00r' 00h

.+5 225 + 25r' 175 + 25"r' 125 + 2-s" 75 + 25"
60 2-50 + 50'h 200 + 50"r' 175 + 25" r25 rt 25"
75 325 | 25" 250 + 50'h 200 + 50' 175 * 75"
{)0 425 + 25" 275 + 25" 2_50 + 50" 100 t 0.00"

l)urlLion (cla5,) Lcvcl ol Radiation (l(Gfl
Crin tlol 3 6 9

(lontrol -i00 + l00c 100 t 100.1 1 50 + 50c1 75 + 25d

t5 62,: + 25bc 475 + 25cc1 ,l-50 t ,s0cc1 17-< r l5cc1

3{) 925 + l25bc 850 + f -i0bc 715 + l25bc ,-f50 + l()t)hc

45 1i()0+15()lr 1225 + 175ah I l2 j: + 7,ixb 82_5 + 75ab

60 2500 + 300a 1650 + 150.rb 1.li0 + 15()rb l()50 + 1!011r

75 302r + 75.r 2100 + 150ab 1825 + 125a 1:17-5 + 17ria

90 -112,5 +.12-5.i 2850 + 200a 21-s0 + 1990 1725 + 7ia
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T'otal coliform clunt (TCC )analysis
DLrrrrrg t)0 cllvs oi'storilgc period ihc'fCC \\'as.lbscnL crtntrollcci ancl .r 11

Lrciltcrl sar.t'iplc u'hicl-r rs shou'n in'1'lblc -1. Acccr rcling io i(l.l\'tSI-- (19|i6)

guidclinc. acccprablc iotal colil'omr coLull i-or fis1-r is lcss than i00 ciit,'g. So thc

elttit.C simplg \\'its i,lcccntahlc,-lLtring ri'1'roic invcstigati,in pc'ri9ci .

Table 4.'l-(-'(.-l (clugrl srrmplcrl lrLrnr cor.tlr'o1 ;rncl dif iercnt trcillnle nls ol'tloscs in i|r-;rcliltLcd l|ozt:n

:hlimp clLrring !0 ilrtls storrgc llcriocl iit 10"(i

S almonella count analy sis

During 90 cla.vs ol slorage period Solntottelltt \vas absenl controlied and all
treatecl sample which is shown in'lable 5. According to ICMSF (1986)

guide line , acceprable Salntonclltt for fish is absent clui25g. So the entire sample

was acceptable during whole investigation period. To detect the days of storage

when Srz/nz 11lallo deyeloped in sample rese arch should be conducted lor long

t in-r e.

Table 5. .\ttlrnonellu (ci'ugr) samplcd 1'rom conLrol and diiTcrent trcatments of doses in irradiated

frozcir si-rrimp cluring 90 clays storage period at -20"C

O<f--

t

Duration (dirr,) Levci oI Radintion il((]t)
Control -) 5 {)

(lon Lro l i\hscn t Abscnt Absent Abscnt

l5 Ahscnt Abscn t ALrscn t Absent

30 Abscnt Abscnt Abscnt Abscnt

-+-s Abscn L Abscnt Abscnt ;\bscn t

60 AbscnL Abscn i Ahsent Absent

75 /\bscnt Absent Abscnt r\bsent

90 Abse r-rt .{bsent Absent Abser-rt

l)ur.rtion (.11r') Leycl ol RadiaLion (KGy)

(,onLro1 -r 6 9

Con tro l Ahscn t Abscr.rL Al,rscnL Absent

1i Absent Ahscnt Abscr-r t Absent

30 Abserrt Abscnt Abscnt r\bscltL

.15 i\bsen L Abscrrt Abscn t AbsenL

60 Abscnt Abscnt Ahsent Abscnt

7 -,4
AbscnL Absont Abscnt Abscnt

t0 .\hscr-r t r\bscr-r t Abscnt Abscn t
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Shrimp industries in Bangladesh are playing a significant role in the
nat ionai economy. The prese nt study concludes that irradiation (9KGy) is Lhe
best method for long iime plcserration ol fresh fish. To extend the shell-lile of
the frozen shrimp, were treated rvith gamma radiation (3 KG1,,6 KGy and 9

I(Gy) and stored at iour temperature (-200C) lor 90 da-vs for determining the shelf
lile extension of these fish sample some parameters such as totai bacterial count
(TBC), total mould coul-)t (TMC), total yeast count (TYC), total Colilorm count
(TCC) and total SalmonelLa count(TSC) were used in everyl5 days interval. The
maximum shelf life was found with radiation dose ol9 I(Gv.
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Production and quality assessment of fish pickles from mola
(Amb ly ph ary ng o do n m ol a) frsh
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Abstract
Fish pickles (r,ith olir,e and tamarind) werc prepared from mola fish (tlntblr.pltar1'rLgodon
nutkt) ancl thcir nutritional and food qualirl, u,erc assessed. Thc qualit_v ol rl.re picl<le
prcparoci r.vith olive was cxcellet-iL and the picl<le ore.parecl rvith Lamarit-rd tvas found
gooc1. Moisturc content o1'the tivo prcl<le products \\icre +3.85o..,; lrviLh tamarind) ancl
50.89% (wiLh olive). Tl.ie protein and lipid contents of tamarind added pickle r.i,cre i9.13
and 35.6-io.'ir respecLii,el,vl pickle rvith olir,e contained iess protein (13.16%) comparecl ro
tamarincl added mola pickle. Lipid contents rvere almost same in both cases. As1.i conLent
of nvo picklcs was also lound similar (1.0001,). The quaiity olmola picklcs stored either
it'r cool cot-rdition (.1'C) with vinegar or at roon-r temperature rvith Na-benzoatc were
found goocl lor consumptiot.t up to 90 days of storage. A1l ol rhe fish pickles prcsel,ed
undcr drilcrcnL condition were lound in acceptablc condition up ro 240 da1,s storage and
picklc u,iLh vinegar slored at rl'C rvas lound good for consurrprion at thc cncl ol2,i0 days.

Key words: Iiish picklc, Tamarind, Olir,c, OrganolepLic qualitv.

Introduction

Among two hundred and sixty species of lreshwater lishes available in Bangladesh, over
one hundred and fort-v species are classified as small indigenous fish species (SIS).
These fishes have been pla-ving r,ital role providing the main source of animal protein
for al1 rural itncl urban households as we1l. SIS's are aiso an important source of'r,itamin
A, calcium and iron (Ahmed 1981, wahab 2003). An-rong the SIS of Bangladesh, mola
Q'Imb\phatyngldln, nolan) bears prime imporii,nce in rerms of availabilit.v and
popuiarity. Unlrke many other fish species mola is not seasonal fish and is available in
ample qlrantity throughout the year (Koliinoor ct. al 2001). Mola has high vitamin A
content which rs highest among 26 commonly consumed frsh species of Bangladesh
(Roos el.al 2002, Zafri and Ahmed 1981). Moreor.er bones of mola serve as a rich source of
calcium and some other minerals as this species is normally cookeci and eaten whole
(Ghosh at. LtL 2001).
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Pickling is one of the oldest methods used for preserving various ibod items
inclucling 1lsh. It is large15, remained as a household art in India. pickling prorecrs rhe
lood and also helps to retain its wholesomeness and nutritive value for a-lc,ng time. A
varielv of methods have been reportecl for the prepararion of fish pickle (ChanJrasekhar
cL al. 1978, \iijayar"r ct aL. 1982, A{Lrraleedharan et al. 1982, Banrlyoparlhyay ct ttl. l()85).'I'he methoci is essentially same for preparing all types of fish pickles and the
manulhcturing process is not very complicated ar-rd requircs comparatively less capital
investment. Pickles are rvidely consumed in many SoLLth anci Souti'r-east Asian countries
including Bar-rgladesh. Like any other vegetable or fruit pickles, fish pickles haye also
gair-red popularity in the recenl past. The demand for these types of feaci}r 1e 5grr,.
lishery products is increasing day by clay among the non-\/egetarian population in o11r
coLlntry. Consiclering the importance of smali fish in the Bangladeshi c1ier, mola g,as
chosen ir-r the srudy for preparing pickle and assessing its qualitl,aspecrs. Inlormation
on the quality can give an idea about the nutritive value, food safetl,and acceptability of
the pickled product from fish.

Materials and methods

Fresh mola fishes of average 2.53-r0.3 gm body weight and 6.20 cm lengrh were
colle ctcd from a local marl<et and transported to the Laboratory of Fisheries
Technologl', Bangladesh Agriculrural Universirl, (BAU) in an insulated box wirl-i ice.
Good quality mustard oil was coliected fiom the market. Red chili, coriancler and
turmeric powder, garlic, cinnamon, cardamom, olive, tamarind and pachibr.on (mixed
spicc) etc. were used as ingreclients. Vinegar and Sodium Benzoate l,ere used as
preservative s. After proper dressing 1 kg ol processed mola u,as used for preparation ol
pickles u'ith tamarind and another 1 kg of processed mola rvas r-rsed for. prepararion of
pickles with olive. These samples were packed in sealed transparent glass bottles and
stored separately both in ambient atmospheric teinperarurc and cool condition ar -i C for.
240 clays. The quality of picl<le samples r,vere examined at 30 days time inten.al br.
eran-rinirrg the organoleptic aspects.

Processing and preseruation of mola ftsh pickle with tamarind
Aftcr gutting, the samples were washed with salt water and then removed the water

from f ish' Then the fish were marinatetl with required amount of rurmeric, red ch15,
coriander powder and salt for at lcast % an hour in a refrigerator al 4'C. Then iightly
fircd marin:rted fish in oil and then added tamarincl sauce, required amount oi chili
porvder, turmeric porvder, coriander po',l,cler, garlic and salt. Required amount of spicc
slich as cinnamon, pachloron (mired spice), cardamom etc. are addecl towarcl the end of
preservation. A1l the processes rvere done r,vith adequare amount of the oil in the pan
and total tin-re required about 5-6 minute. The mixing continued until total mixiure
turnecl into c1ark. Alter cooking, the proclucts were allowed to cool and rhen rranst'erred
it to an airtight 1-'ottie. Then required amounr of Na-benzoate and r,incgar was adcled to

8E



i-.ottles targeted for storage under ambient and cool
rvere shaken thoroughly for proper mixing. Finally
temperatllrc and cool condition at"lC. A flow chart
has been prescntccl in Fig. 1.

Quality assessment oI mola fish picklc

temperature (4" C) respectively and
the products were stored at room
of mola fish pickle with tamarind

Removal of water
from fish

Collection of raw
nraterials

Cuttirrg &
gutting

Washing rn,itir

salt rvater

l.ight fr'y,1r1g o1 mat'inatecl
frsir in oil

Hoating the n-iustard
orl in a pan

Marinating with % tsp of
turmeric powder, 1 tsp of

chrli powder, 1 tsp
coriander and 1 tsp salt for

at least half an hour

Cooking for 5-6 mins
until colour of the
mrxture turns dark

Adding tamarind sauce to
the lried fish and add
remaining red chili,

turmeric and coriander
powder

Addition olgarlic,
salt, sugar and other

spice

Adclition of
vincgarl I'ia-

b cn:zoatc

Transfel of flsh-
o i1-sp i ce

mrxlure tc a

bcttle after
coolrng

Removal ofpan

Airtight sealing of the
bottle containing iish

pickle

Slorage il 
ja rrlom

lenrperature: T cor: l

condiliorr at 4' (.

Fis- 1. A flow charl ol'mola fish nicl<le nrenaration with tamarind
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Ilglcclicnts ,\lixLurc lirr nnr.inaLins f ish
L Ilol.r L'ish (GuLLL:tl): 11<g

l. Rccl i:hili porvder: .1 tsp

-1. (lirrinnilcr'pou,clcr': 3 tsp
.1. 'L'urnrcric pulclcr: 2 tsp
5. Grrlic 1-rorvcLcr: 2 tsp
6 1)rch lirlon: 2 tsp (;\lixe cl

sp i cc)

7.,\'lLrsLald oi1: iis rcqr-rircil
S. SalL: to test
9. Sugai: iis requirc,-1
10.'1'amarind (saucc): 6 tsp
) 1. Na-Benzortc: 5 g

12. \'incgar:2 tsp

'l-i:rme ric po\\'dct: t. r tsll
I{ec1 chrli poridcr: 1 tslr
Corianclci' porvdcr: 1 1sp

Salt:1 tsp

I(. Pt'rvin ct ru 1.

Pickle composition

Processing and preserDation of Mola ftsh pichle with olioe
r\i-tcr irroper clrcssing. the san-rples were washed rr'ith salt u,ater rncl then remolecl

the \\'alcr frorl fish. Then the lish samples rvcle boiled r,,,rth hot ri,aIer.,\ftcl clc-ironing
the srnrplcs \\'cre mixcd aclding aclequate olive ilastc then separatclv in the 1-ralt Lrcicqrlrte
itntoltnt o1'Lhc tt'tuslerecl ,,r'as heated to boil ar.rd then mixed with oli\,c paste in r.he pat'i
il'it1.r slrhscqucnt aclclition olrequired amount olgallic, s,-tgar ancl othcr spice. Thcn the
total L.loglui-t in the pan \.vas heated for 3-4 minute. Aiter heating all the prodLlcrs \\'ere
allorved to cooi and then transt-erred it to an airtight bottle. By follor,r,ing the proceclure
tllciltlonccl abovc. Na-benzoate and vinegar r.vas added to the pickle in I',vo sepal'ate
gr()tlils rt1'bttitles and iitorecl unclcr ambient and c()ol tempcratLlre (-+ C) rcspcctiveh,. A
ilou chalt of nrolx lish picklc prcDaralion u'irh olive has bccn prescnrcd in Fig 2.

Fig.2. A flor,r,chart o1'r'nola lish pir:kle prepararron v,1ith olive
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Pickle composition

l. .\lola lish: 1 ltg | ; f,lu:trrrd oii: as lccltriretl
2. Rcd chrli pourder: '1 t:p I S. S.rlt: t,) LasLc

3. Coriander pou,cier: 3 Lsp I v Sug.lt-: ils requircci
4. Turmcric pot'der: 2 Lsi.r I tO. tltive paste: 'tr tsil

5. Garlrc porvdcr: 2 tsl-r I 1. Na-Bcnzorrie i g

6. Pachlirron: 2 tsp I tl. \'incgrrr: 2 tsp

(h' g an olep ti c ea alu atio n
llcpresentrri\,c samples ol pickle wcre takcn on plate 10 assess the organoicptic

characteristics such irs gcneral appcarance, coioul'. 11avour, laste, textLlt'e etc. end welc

e\,lilLl:rrcd b), 5 member panel cxperts constitLlted in the Departmerlt of Fisheries

I'cchnologr.. Banglaclesh Agricuitural Univcrsit.v. ,\lvmensingh. Thc loiloii'ing sel of
ggidelines (Table 1 c\ 2) has bcen prepared to get the maximum vallte irtlm theni b1'

bcing rblc to c()mparc the results.

Table 1. l)ctcrrninrrtiott o1't1e fcct poti'tts ol'nlola l'ish pickle s

Chnractcristics oi'
'lhc product

Dcfict charactcrisLics
Dclcct
po i nts Qurrlitv

L Colour
1. Pinl<ish rccl

2. Brou'nisl'r rcd
3. Yclli;u'ish Brou r-r

.1. lllacl<ish

I

3

4

_5

Lixccl l eli t

( i oocl

Ar,e ragc
Bar,l

l. Iilavour

1. NaLural ilavour
2. l:aint sour octrur
-3. Slight moderatc odorrr
.i. iloderaLc to strong ocloLtr

I

2

3

4

Exccllcr-r t

Goocl

Aleragc
Bad

3.'j'aste

1, Fee

2. Fec

3. Itec
,1. F-cc

l-ig vcrv got.,c1 ri'tcr cLLerving

ng good

ng e\:cragc

ng bad

I

.l

4

5

.ljxccllcn t
(lood

Avcrirgc
B:ici

..1. Gcncr-ll ilpircarancc

1. 13r ight. shining
l. Loss ofbrightncss
3, Slight clullncss
-1. Definitc dullncss
5. Dull

I

2

l

.1

5

Irxccllc n t

(looc1

(lood

Ar,eragc
Blci

5. Consistcnl ol'llcsh

l. Firm ancl clastic
2. Loss of clasticity
3. X,lodcra icl.v soft
-tr, I-imp ancl liop1-'1'

1

2

4

5

Exccllcnt
(iood

Avcragc
1l act
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able 2. Grading chart lor mola fish pickles

Gracle Delect point Degree of freshness

A <). Excciicr-rt

B 2to4 Good
(l 4to<5 Ar,erage

L) 5 Rc je ct

Biochemical analyses

Biochemical anai-vses such as estimation of moisture, crude protein, liprd and ash

\vere carried oLlt according io ihe methods given in AOAC (1980) ivith certain
modificarions. All determinations of fish pickles were done in trrplicate and the mean

value u,ele ri:porte d.

Results and discussion

Aganoleptic ckaracteristics of mola fuh pickle
I'he resr-r1t of the organoleptic characteristics of the pickles imn-rediate11, after

proccssing r,vas evaluated by four members of panel of experts. The organoleptic
parameters such as general appearance) colour, flavour, texture) taste and overall quality
ol t1-re products were examined. The organoleptic assessment of mola prckles with olive
and tamarind in-rmedrately afier are presented in the Table 3.

Table 3. Organolcptic characterisLics ol mola lish pickle

The gene ra1 appearance s ol the both products were bright and shiny r,vith ),ellorvish-
brolvn color or reddish-brown colour. The flavour of the product was natural. According
to panel members, the taste of the products \,vas very good afier mouth cherving. In the
picl<les produced with tamariird, the consistenc-v of the flesh of the product was firm and

elastic whereas, the ptckle produced with o1ir,e, there lvas a loss of elasticit-v rn the fle sh

of rhc product lvhich is in agreement with Vijal-an et. tLL (1982). The overall quality ol the
pickles produced rvith oiive rvas exccllent. On the othcr hand the pickle produced rvith
tamarilicl li,as good.
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Procl uct
( icnc ra l

a ppca ra nce
Colour Irl avo u r 'hste Con s i stencl'

of flesh
flr.trl

e

Overall
qualitl'

Picklcs
r.vith

olive

B right
shining

Brown
yellowish or

Brownish
red

Natural
odour

Iieeling ve11,

good aiier
mouth chewing

Loss of
elasticity

Excclle
t.i t

I)i r:l< I t:s

u,i th
tlmr rind

Bright
shining

Pinkish red

or Brownish
red

Natr-rral
oclour

F'eeling good
a1'ter mouth

ch ervi ng

irirm and
elastic

B Goocl



Qualitl' asscssmcnt of n-lola lish pickle
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Ii. I)crlin,,r a1.

Changes in organoleptic charucteristics ofpichles during storage
,\lolr pici<lcs preprrcd u.'ith olive anLJ i..rcsen,ccl in lincgal ancl ).ia-benzo:rlc !\:cre storcLl
at -1 (l anci at rooltt lcrt'lpcraturc rcslrcctivcl\r tir 2-i() ciavs. 1n anothe r brtclt, ntolu piclilcs
\\'crc prepxrcci u'itir trmarincl prescrveil :rmillrlr, loL 2.i0 ciar,s.'I-hc c1i-raliLi,o1-thcsc
irrodLtcis ricrc cvlluated br'-1 nrcmbers par-icl oi expei't tjn.ie to trme lrncl thc rcsrrlls of
tl'tc c1r-raiitr ilssessment tor l-tsh picl<lcs sioLccl uncler iliitcrcnt conditions are prcscntcd in
'I'ablc -1. Thc clrLaiiLv oi'ail the products storcd either in cool conciitiorL at I C or al roon'l
i,intpcfiitut'Lr n,as cot-isiclcred good lor consumption up to 90 ciavs ot -stollgc. T'her.t
qLtaiitv of 111 thc proCLrcts c1-renged rapidll'u'ith lLrlthcr storage perioci and at the end ol'
240 clavs o1' storagc coli-rut in ntost ol thc ploducis changctl. ilou,er-r.r thc tasli: o1-tl'ie
itliyc .it'tcl Lamrrrind ucldccl nrola picl<les L.rcse rvccl ii'ith linegrr u,as litLtnd ltvclrlge u ht,it
storerl it -1 Cl liicr 1"10 clrvs. ,\lorcor,cr colour and I'lirvol o1-picl<lcs (olir c ancl tamalincl
acl.iccl) rlrLh vir.tcgnt reurainecl g,ooci ibr longcr pcrioci than those trcctcci * ith Nrt-
bcrtzctltLe . Ilr-ri no cor-rsiderablc clrlfurer.ice oi vii-regar ancl Na-tter-izotlc \\,Lts obscrr.erci ri,iih
reglt'd to tastc ancl consislci.rcv ol flcsh. Present lindings r.r,ere ir.r agleerrent ri,ith
Erichscn and r\lolin (196+)',\,ho reportecl a prolongcd shelf lilt oi products iii<e Ilsh
n-rarinadcs antl picl<lcs (containing acetic, citric ol iactic acids) as varioLis micro
org.rnisms irrc cxsil\,des1ror,ed in high acicl (bclou fFI +.5) cltvironn.icr.rr.

Bio chemical comp osition
'1'hc brochcmical contposrtious o1'tu'o yricl.l1ecl lrroclucts t'elc rii'ralvzctl :rnrl tl.rc rcsLrlls arc
prcsclttcd in Fig. 3. Thc ovetall rcsults o1-thc plorii.irele an:ilvsis oi'tu'o tr,pes of i'ish
prcl<les indicate.l somc vrriation in ti'rcrr composiLLuu.

E Ackie w ith tarmr

e Prckle w ith oiive

Malor Nutrients

liig. -l Biochenricul corrposition ol ntolu f ish pickle

oru
l
G
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(lLt lt1 i tv trsscsstllc tl I,rl tl'.ill lt i'r sh p rci.l1 c

I,!tisrrLlc co1'ttcnt o1'the two llroriLrcts varicd lrom 43.8> ttl 50.89'li \\'ilh thcr highcr
yitluc rccoi.iccl lirr m{lla picl(}es prociLlcccl ii itlt oiii'e. LJrt r,i'ci \\'cight brsis. proteit-t

conrept laried ilorn l,l.l6 Lp 19.i3"t, ri'ith thc highcr leluc r)btiliner-l il'tli.r.r nlola picl<1es

proLiLrccrl \\'11i1 tamarillrl an.1 lolver r,rluc for ilolu picklcs n'ith tliive. I-rpicl conLcnt

i,tu.iccl lrom -15.6,i io -l-<.27'ro ol.t \\'et ri'r:iglrL husis.'I'hcre \\'crc liltic or tlo challges in ash

couLcnt u,hich ivcrc il'ithin 1.00'1,, on \\'et ri.cight basis. ]t n'as loutid that l.ltltlitional

r,,alpc oi rhc picliled pritcir:cts lvith regirlcl lo rllajor biochcmical ntltrient contents

rci-rr1r,.., br' (ih6sh cr. rrl (21)0-1) anC B.rnclvopadhvai Lrl. rzl (1985) ret.t'tain more or iess

r-i n imprrilccl.
Ijror.n thc LlresernL siitc'ir'. it \vLrs (lbsci\,eC thrL tiit: nr-rtrrtional qualitl'oI mole lish

piclile pi'cp.trcd u,ith Lan-rarii-rrl rrnc'l olive ri'as cluitc siltisfilctor\'. Olganoleptic :tsscssment

gt procllcr iurlicirtcLl that picl<ling can be i i erl, efficicnt tinrj prilCtical ri'a1' of

prcser\,rltion oin-rola lish evet-r in an.rbicnt lempcrrtLlre tirl ll corrsiderablc penocl of time.
'1-his can ulso rugmeur rhc irninrrl ploicin rncl .,'itamin-miucral avlilabilin'1br the

qcnclll pcoplc oi thc counlrr'.
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Use of eye lens diameter and weight as an age indicator in the
carangid frsh, Decapterus russelli (Pisces: Carangidae) from Gulf
of Oman: Preliminary observation

Laith A. Jawad, Juma M. Al-Mamry, Ahlam Al-Kharusi and Saoud H. Al-Habsi'
Jllrinc Scicncc lnel Fishctics Centlc. r\linistr'1'of i\gricLrlturc c\ Fishclies \\'cl1rh, ,\lLrscrrL, SLrlr.rn.rrc ol'On1rpil)ircclorxrc ol Fishclies ll.cscrrlcir, rlrnrstrl of Fishcrics \\'eulth. sulran.ttc o1'omnn
*(iorrcsponcl 

i nu,i u Ll.ror: la i rli_ jaivacl(rr hotntr i Lcom

Abstract
Slecintcns (j1 1)(,r.1ltcjtlj |uss.11r hl!c bocn c0ilcctccl front Lct-r.Lr. norrl-r 0f thr: Gull 01'
()rl'run. 'lhc ocular lcns cliamctcl lnil rrcight ncrc rcstccl as,rn udclitional lgc incliclror
to tl-tosc altelt.lr'itt r-tse.'lhc rcsuiLs shouccl th.rt this tcchnt!lLtc coul,,1 bc iirlontcrl ii)r
clctcrt't-titlit'tg thc agc o1'thc spccics 1)rccrplilrrr i'zr.iii11i rvhcn thc spccimcns arc irr thc
sccond vcllr of agc in casc oi'c1'c lcns cliamcLcr. ()n thc oLhcr h:rnc1. er c lcns u erghr ilrilccl
to sefarrLe bctt'cen thc lbur ilgc groups obscned. Tl'ic n-rethoci is cspecilllv usciul Iirr
lugc determination t'hcn otolith or scalc ring arc nor visil-rle or l'hcn false rings givc
crroncoLts rcaclrng.

Key words: l:r'c lcns rliameter'. l:.r,c lcns *,cighr. r\gcing. 1)cc.uprtrtrs t.tLsstllt

Introduction

ij1'c lenscs as an age jntl icatt,r'hrve ber'n applred to a u,ide r,ariet!'oi'animals sincc
proposeci bv Lorcl (1959) and usecl this technique lir birds and ar-rimals othi:r rhan f'ish
Irricntl (,11)67'). 'I'csl<a ancl Pindcr (1986) used eyc lens u,cight to clcterninc the e llcct o1'
nutt'ititttt on age clctcrminatictn in vcrtebrates. Thc applicatron ol this techniqr-re is srt
lintitccl in thcse animals. ir being onll,possible to distingriish belu.ccn juvcniles antl
aclr-rlts. Sevcral aLlthols conciLrcled that both c1'e lens parametcrs (1ens diamcler and
u'cigirt) can be rtseci to estimate thc age o1'llshes (Carlton ancl Jacl<son 196ii. Crililli
l9ii0, Salce n1 L't Ltl. 1990, Douglas 1987, Al-Hassan ct dL. 1991,1992. Al-Iiass;rn ancl Ai-
Savab 199-i,conidcsandAi-Hassan2000.Jau,ad2001,2003,200-r,Jar.r,acl ctttl.200I).

r\ge detcrmination is rn inrpoltJnt slep ir.r the process of studviirg grorvth in llsh
spccres. Thc method tt'tvoh,cs counting olscale or otolrth annuli ancl r-rsuallr,.requires thc
lllcasLlrcnlents of a Iarge nr-rmbe'r o1' specimcns (I;leLc1"reL i 991). OLolith ancl scalc
rcaclings recltttrc a vrrizrbic end considerable e11blt to prepare eacl-r spccimcn ancl cven
thcn thc rcaclings arc subject to both svstematic and random crrors in interplctatton ar-rcl
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rcLlLrire independent valic'lation (Beamish 1979).'Ihus, a considerablc timc rs needecl to
accluirc the skill necessarv for consistcnt interpretation of the materials. Hence. thc aim
of'this stLlLl)'is to cletermine the valrditr, of thc e),e lens dian'reter anil rveight as agc
indicators in the Cluil of Omar-r f isl-r. l)ccrz?tallis ;zssc//l and tt.r establish a tastcr methocl
Ior agcing f-ishe s beside the conventional nietl.iocls o1-scale and otolith.

Materials and methods

Spccir-nens of Decaptct'rts rlr.i.ic//i (395 nos.) u'crc collcctec'l from thc Lena north of the
Sea o1'Olnan (GLill of Oman) during the period r\larcl-i to ,\lay 2010. Fishcs u,clc tal<clr
to tl.re lahoraLorl'and thc cliamctcr and u'eight of the e-r'e lens rvere tal(en 10 the ncaresL
nrnr ancl g respectivell,'lbilou,ing the proceclure oiJawad et ul. (2004). '1'hc lenscs uerc
e.rtractecl, clriecl at room tcixperature (25"C). Thc measurement of the lens in each side
of the animai rvas kept separate. The large bonc sr-ich as clperculum and plee;,.,'cr-rlLrrn
uerc uscd to cietermine the age lollorving A1-Hassan and A1-Sa1,ab (199+). -I'he bones or.r

hoth lclt and righr sides rvere lu,icc rcad ir-rdepenclerrtl-v, using an ordinarr,clissecting
nricroscope for r,erif ication. Onc rvav anaiy'sis of ','ariance follorvecl bv Duncan's multiplc
rangc test (I{arrarval'1997) u,ere applied to test the diifurences benveen the total iength
o1'Lhc ['ish and its age.

Results and discussion

1'hc agc o[ Dac(Ota].lls rassc//l samples ranging from less than one vear to t\\ro \/cars
rvas dctclminecl. The total length observed in dift-erent age classes ol thc species in
qttcstioll shou'eci that body sizc is yat'iable r.r,ithin an age class and considcrabie oi'er'1ap
cxists hetu,ecn thesc age classes (p>0.05). I'his is considered as one o1'lhe rcasons li,u'

using 11 e lcns clirrmctcr rrs irn a-9e ir-rdicator (Fig. 1).

T

I

II+tI
Age {year)

Fig. 1.1'oLl1 lcngth z'.. agc (clctcn-ninetl 1'rom opcrcular bonc) of Decaptsnr.s r'ris.relli \,'crtical
hnrs lcprcscnt rangc oi'lish totai length ancl 1'rorizontal Iincs rcprcscnt mcan fish lcngth.
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lrvc icns clirnrctur c\ *'eight ls lr'r .r!tc indic,ttor

The avcrage lens diameter shoured a consiclcrable ir-rcrease with age for the spccics
uncler consideration (trig.2).'lhis increment is obvious in lisl-rcs bclonging to age class
I* and II (p>0.05). The overlap in lens diameter betrveen young of tl-ic year class and
Classes I.\ I' invalidates any accurate age determination for fish samples !'oLlnger thiln
l\\.o ve ars o1- agc. Carlton and Jacl<son (1968) and Jarvad (2001) Leached the sami:
conciusion ri,ith calp and tilapia respcctivel), rvhen u,orking on a small sample size and
n'ith lish not oicler than five years. Thus, onl1,'tr,vo vears old can be effectivel),separaterl
ll'om the rcn-raining agc groups on the basis of lens diameter (p<0.05). On the other
hand, it is not possiblc to clitferentiate lishes belonging to the four age groups on ihc
basis o1'clle lens ri'eight (Irig. 3).
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Fig.2. Lcns tliameter.,s agc (dctcrmined 1'rom opecular bone) olDccr4lelu.r lrr.i.rc/li \rcrtical
hltrs rcprcscttt total rangc o1'lcns diarncter and horizor-rtal lines r:epresent mean ditrmcter.
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(icrl<ing (1966) sholved hor,,'clillercr-rt environnlenlal lirctors coulcl riter thc gror.r,tir
rrtc irr the bluegill LcP0iltt:i Lnocr0chit'ur ancl Sr.r,edberg (1965) sumlnarizccl the r,arious
gr(r\\'th riiltts olrdrum,,'lpfudirtoliLs grirnnierz-r lrom cliilcrcnt areas in the t,nitetl S1atc.s.

finvironntentll cor-rditions mLlst be consiclcrecl in appli,inq tl.re lcns tcchniilue (RLrrl<ctr

lntl Jacl<sttt't l97l). CLivilli (19E0), u,or'1<ing on cilrp. steterl rhat iu the reproducli.,c
peliocl cilcrg)'is translormecl irom somalic- to gonacial grou,tl-r. Sirrcc the incrcucr.tt in
1ct.ts clirrncter ancl r,r'cight is closcll'correlatccl ri'rt1.r somaiic srou,th, the variation in
ittclrvrclull rcpr-oducttve der,elopment could result in an increased vlriation in iens
ii'eighl rvithin an attnilal groLrp. in otirer n,ords, the gro*,th rirtc clLlring lhe rcproductirre
pcriocl clro;rs clr.ru,n duc to the conccntration ol bocil'on the reprocluctt.,'e metabolisn'r.
'fhis clrop in glou'th tate u'i11 aifect the different paits of the lish bodl'rnclr-rding rhe c],c
lcns. J'his rvill cnd up givirrg variable lcsults no1 in accordance rvith thc general sro\\'th
latc oi thc tr-rdiviclual.
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Abstract
In Banglutlcsh. nctlilnds urc rnanrtgccl t1-rrough Iclsing s\'\t!'t'11 iiil(.iitii,rrrllv i'rolll',ime
irnmcltttritrl. ilecintly thc (ioycrnnrcnL lcceptcd co-lll.lllilgcnlL'ttt:1i]1-rl-Lrrtch lilt $'ttlllticl

i'isheriL:s ulillitrrmcut.rncl Lhrs uppr-o:rcir is bcinil pr.tcticecl Lrl 1t''r rrctl,trlil-c lirr ir.lxinlize
|CYCltuc lna(rlt]a.,\ -slttril tt.ts clttricd 1)Lll l(-l a"'iilLi.r,tc tff llLl .tlri ii'tl1l:ict 1rl trr-lll'l ll'tqe lllL'.llL

in lipr.qlr,tr lirrlr a l.llirrsrti :irc ue llrntl t t,rt f i-shcrres ra-\t)Ltfaos .rncl lrlclihoo.l o1'rcsitlenl

pcopi,-' t1 Lhe iptl-ie.Li.ttc r-icinirv o1't1ic rrctltnd. 1n lirrl.qiriti lt,trtt'. collllict bc'.rt'ccn

leascirglrlcls ulcl thc locll contmur-tiLl uls ir corttrrtoil phenilnlenot.i in thc pasr' Sincc

20g3 thc rlisrricL aclministratiop of Sun.rmganj iras lrccn trrlllaging thc vilst uctland

rcsoLlrcL,s, 1-iori-cvcr, locai peoplc pitrticiitaIion ti'rts ignorccl in lzrlo| lnil11i]genlcnt s,\:stcm

Ar,cragc monthl\' lisfi crtch oi- f-ishcrrrcn rncrcusccl L.r' l7!i, altct' itrtrodrtciion ol' co-

tlanilgcltcltL st'stcm .tnd 7 i'ish spccics rcappcarcr,l it1'tct' jnttoclttctron ol co-manir'gcl-lle 111.

Atcragc nronthl) r,o1un-rc ol iish carch hiis ir-tctcascd iom i0 iig ro 87 l<g. t\ r'cl1-c1ci'inctl

ptilregantctlt siruciurc hlrs bccn clcvclopctl lor inLcgrlLion oi all pcoplc o1 'l'ttngtittr huot

lhich u,unli-l cnul-.lc Ll.icnr 1rr rrtrsu vrircc jcintiv anrl in1'lLrencc ir(llicl- in thcrr l-avour.

Key words: (lo-n-ranagerre nt, \\Ie tliincl, F ishers

Introduction

\\'cr1.rn11s olBrngl;rclesh are rich rn birrclivclsitl'rnd h:rve grcat ccologicll. cc0nomic and

socir-r1 \'illLlcs in clrsulit.rg livclihood securitv ol millions ti1'poor pcople particLllarlv

iishcr con-r1-iriltir\ in Bar-iglaclesh (\rshat 1993)..\dministrativc ilrrangements tilr pLrblic

inlln.i iisheltcs in Banglaclesfi compliseci onlr lcasing ol fishing rights liom 193t) to

1986 (U11ah 19S-r. Nacli 1989). Sincc Brr-rglailcsh's inclepcnclcnce in 1971, a rangc ol
initiariyes hayc becn rilken attempting to ii r.rcl oiLt.tn a;rpltrptirte \\'ctlend llsheries

managemcnr srrareg_v ro halt lhe fr-rrri.rer declinc of fisherics resources (Craig eL al .2004).

Recc1tll,. ir has bccn argucrl thxt.t contntrurrt-y-basecl coollerativc fisheries manilgement,

shich is one oi tire properrl'rights approaches in fisl'rcries management, seems to be a

i'iablc option in ntan1,o1'thc artisrnal ilsheries in do'eloping countries (\flilson 2001).



lt. lli,niiiti,,'l irl.

Eitbris are ireirlg excricLl to introdLlcc cL)-menag.rncot svstcm ii-r Brnglaclcsh anci

r.1()ti,il)lc ellbrl-s iravr: bccn rrLrdc Ii'om i\ilnagemcnt oi':\quatic Ecosvstcrr thlough
ConrnrLrnin'I{usbancllr'(,\'t;\CIIl antl Communiiv Basi:d Fisheries.\lanlgemcnl
((lBF,\{) ancl Conr:rrunitr, lla,scd r csoLtrcc .\!en.igcn-ie nt (ClBll\l) proju!l\.

'l'ttLirtru /rrrol is ihe most impol'tanL'm,llhcr fishclr,'oi Banglaclc-sh. ]t pl'r)r'icics
sui'rsistcnce anLi iivclihoi.rtls to nrorc than .i{1.00t) pet.r1-.1c living iir 8E r,illages situatecl in
its lrcliphen'. The Governmcnt hr.is ileclrlecl 'l'tttt;t'ltti'lror-,r' as ar.r Ircologicaill' Criticrrl
.\r'c.r (E(lr\) in 1999 cor-rsidclirrg its critical condition duc to ur,erexploitatit.,n of nltLrral
resoLircc. In 2()00. thc lILtur bit-sin n'as aiso declarcci as thc coul-iLrr"s sccoricl llaiirsrri sitc-
\vclirnrl ol'inLcrnrtioiral ir.nportancc (SDCi). 'l'tutgttut laor is consirlcred is a reiugc for
thlcrtcnecl fish ai.rd is also hon'rc to some of a biggcr spccies (IUCN 200!i).'l-hc
nl.lniigcmclrt historr. of TLtillatL]' /idrii has alri ir),s ltcern sLrbjcct to "elile caplure " antl
politicrilv coi-rr-rcctctl local clitcs. In leasing timc. locli ltcoplc ri'crc llniosi ignLrrecl
clr,rrir.rg rcs(lLrrcc extractior.l.'I'hc lc.rsing s)'stcm has been lboiishc;l i'r'r,rl l0(il rltter the
ltrr.,t ri,us ilcsignlLccl ils R(1rlls.ii sitc (iirbir anrl -\rlin 10071. tn l()() l. rilncrshii-. oi
'l-i.trtgltdt- /rrrrl u'as lrlrnsict're.l to -\linistlv o1'Enyir.or-rn-rcnt \ IrarcsL:1nri sr,llt\cLlLlcntl\ thc
lclsing svstcl-il ,.r'lts bitnncii cflicLirclr rncl jlr ll,L n,1g(ntcnL \\.i. reglr1i.llcc1 unclcl ti'tc
clircction oi'tirc clistrict aclmirristration ol Sunamg:u'rj District. Up ro 2006. Lhc /ilior ri';rs
t.ttattaged h1'thc local acintrnistration.'I'irough uo lcasir.rg s)'stclx ri,as cristccl l't'om 2002
to 2006 ancl iocal pcoplc dcprived oi lesolLrccs cxll':,tciion lloir-r the lrrtor'.

In 2iX)2. iU[.N 1]rngledcsir on bchell' o1' .\loFrF' introduceil a c()-lraliuqcnlcut
ripprtrrch rn 7'tutgtLtu' ioot as yriiot brsrs. Thc Plcpnratorl' -\tagc (18 months) \\'as stilrtcLl
in l)cccrtrlrcr 1006 encl cnclcci in l\plil 2()09.'i'hc prc\enr studv u'irs carriccl orrL to
ct'ltlr-tltc thc paffol ntlinCe 01' the cO,ntlnagelretlt s\,sicil. ,:::Iccielii cr) mitlt:tscnlcltt ()Il

1'tsi-rcrics fcsoLlfcc irt lt./iaitzsri;'siier iihelc ifie uoruiL,nr-rI i:.,,nrnrLiad 1o irt:p1r';,',at', ,,,-,.
llalirsit; gLricielincs. Horicvcr. thjs t-u'lcticc \'..1.) ru!rit'r 1n l:-1t-ilc. L.r :itis I:ll.la sol']a
inclications her,e becn obtrinccl.

Materials and methods

This stuclt-rt'as crlricci out ciLrling AugLrst lLlLt!r rr liLilLi.rr\'li) 10. Frrl tirrs str-tc11 11.rtr

collcction nrcthocls \\,as pcrloln'itril Llsiug ol'L.cr'\!ni11 rlucsliol)naire survcvs elLil
Pllticipaiorv RLrrll i\ppraisrls (PI{l) inclLrcling.iirr-ct ficlci oirscn,ations Sclection of
stLrriv sitcs ri'lis clot.tc consiilc-ring clusler oi'f ishcrmln in lncl lrouncl thc u,ctllncl arerrs

ri itirin ri couycnient tlistance . i-hc stLrdr, \\'as couLhictccl in e ight r,illagcs ![ttdt uput',
.\londitttu, Ittttttgutt, ./u1,urtu'i, Rirpnrtgtrr, ),[ctjhcu't'lurct, Ruuchi nnd Co'illrilzl) oi' the
L)irirrmapasir.:nc'l Tahirpur Upazilas (srrb-districtsl t.,f the Sunan-rganj clistrrcr (1rig.1)
Thc r,illlges tere chosen on thc basis of close proximin,to 'l tr,trg'utt.r /rool rrncl r,,cle
sclcctccl purposivelr, assLrming that tl.re people o1'thesc r,iLlagcs al'c llorc clcpcndcnr on
thc u'ctllnti rcsourccs in comparisr)1r io the villagcs Lirat ale fr-rltircr au,av il'om ltttliiui
/raoi. J'hc scr.t.ri-stLttctr-ircd ii.ltcr\,ieu,s ancl in-dcpth intcn'iuvs u,crc unclertll<er.r in all
cighr r,ilirgcs.
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Oo-menrgcmcnt on fishcrs o1'1'anguer haor'

Fig 1. LocaLion of Tanguar lraor

Sampiing: 'l-he samplc dcsign was prepared on the basrs ol base linc ccnsus surve\r by
ILICN. Based on the census information, a total ol 80 fishermen and ,10 fishmongers
riere initiaill'selectecl fol the surve):. A total ol 128 households r,r,ere considered for the
sLrrvey (Table 1).

Field data coliection; Prin-rary data u,as collected b1, lield sLlr\re.vs using semi-structured
qucstionnaire u,ith thc houscl-rolds and the l<ey informants. Iniormal gloup discussions
u,ith pcoplc from dilfcrent wall(s o1'life and direct fielc1 obserr,atior-rs through field visits
have becn conductcd also. PRA., such as Tin-re Line and Trend Analvsis. Seasonal
Calendar and field obselvation 

"r,ere 
used to gather primar.v information from the local

communill'. In this stue11,, 4 FGi)s u'ere conducted at 4 diflerent Unions.,\lember of the
Union,4dlzoc committee. tisherman, f ish monger and local people of other occupations
\\'ere the prrticipants of the FGD. Thc participirnts \\'ere inr,itccl in aclvancc to a specilic
plri:c on a spccilic Llatc and time. DiscLrssions lvere conducted in ti-re Liizion council
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oifice. J'u,o oilicials from partner NGOs (CNRS and ERA) helped in organizing the
gro Ll ps.

Table i. Distlibution of samplcs rccolding tu r:nion. r'illagc and occLLpatioir

Resuit and discussion

F'ishery dependency of Tanguar haor people'. People in the r,icinil), ,.r1- Tiur,qilru' lt(t()]' atc
ilcpcndcnt on irshcrics rcsourccs to i grcat extent. F ishing is thc i.nost irrportant
ccrrnomic actj\,rt\,ol thc Tirirprrttr ltttor dcpcnclcnt pccrple. ,\lore than 709; ol hoLrscl'rolcls

involveci in i'ishelics irclivilies in thc lioodplains eithcr lbl income or [ood (.\Iinkin,rl al.

1!r!17).1';iblr 2 illustlates the involr.cr.ncnt oi'local pcoplc in fishing and rclatccl actilitics
l.ci'orc ariil ai'tcl co-mllnagcmenl prrrclices. Thc prcscnt sludv rer,calcd that most ol thc
iircal pcoplc aror,rncl 'l'attgtttu' /zaol are still englged in llshelies relatec'l activities. An'rong
L1-i,.: occupirtiol.is of the respondenls. more than hail (67%) are fn11 tinie involr,ecl in irsh
c.rtching r,,hich nrs -18% bciorc co-llrirnrgcmcnt prirclice . It is also evrcleni that changes
irr Lhc mlnlgcmcr.rt placlice (lroil iL:.ising Lo govcrnmcnt managccl rcsoulces) resulicd
lllolrrbic cnr.ironmcrit lol iish caLci-ring ancl aqua businc-qs. Belbrc co-miinagcircnt, thc
irrcil pcoplc ri,ele deplived fisfirng ililcctlv fnrm llaor'. Interestingll,obsern'ecl thrt.r
i-rr,riubcl r.ri sc:rsonal iisher gror,rps snrtchecl themselves rn to fishrng, fisi'r business. anrl
fish L1r'r,in!. rcli\-i1ies. Bciorc co-lnanrrgeinenl practice. thesc peoplc rvcrc in','o1r'c.1 in
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i)o I icc
Strtions

Union \ii I lagc

No. of inte rlrcrvs
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1'otal

7-uhit'put

North 5r'er2al
1) lttdt apu 5 10

1 2 33
ir't ,\Iorrdiuta 5 l0

South Slucpar'
r) I-unmgctott 5 10

1 2 33ir') Jo)tuu i 5 10

Dluu tntpushu

North 13an.g.VrlAarirla

t'| Ilupnitgdt ) 0

1 2 33
i1'1 llojherchurtt 5 10

Sou L1'r 13airg.rllrft arzrla
I?.o ngclti 5 10

1 2 33') Cotuhuti ) 10

T'rital samplc 4 Unions 8 r,illages ,10 ,s0 1 8 r32



Llo-rnl n.tgemcnt on i i shct s o1''I'an gttr r hltcr

ner,,'rrap ntai(ing,, sclling. boatman. lishing labour, ice selling and oLher indirect fisheries

;ti livitit'r.

Table 2. Involve mcnt of thc l,,cri pr'trple in iislring and rclatcd ectivitics

The IUCN slrr\rev in 2008 lbund that 95 percent of the peoplc reportecl somc l<inc1 of
cicpcnclencl, (through their occupatior-r) rvith lheT-ungtLtu ltaor, and nearl-v 6-5 percent oi'

rhe pcoplc rverc involved rn f ishing or rclated activitics. The Rarzsar Convention al1or"'s

local inhrbitants to Lrse lhese rcsources to enhance their income. I-lou'er,er. the nen'

lll-ilti]gclllcnt is 1'et to cli:r'clop a comprehensi\-c management s,vstclll.

Local people's participation in co-management practices: In the present stttdv, an

atrempt rvas made to asscss local pcople's u,illingness to participate in the managemenL

s\isterl. During FGD and personal intel'\,ie\vs, a qilestion \\,as asl(ed to tl-te participants
about the imporl:rnce of the marragement ancl reasons lbr tl-rat. It is si.rorvn that that 75

!rercent of tl.rc inten,iet'ees cxprcssccl their opinioir that present mrn.lgcmcnt sl'stcm is

"r'cry ir.r'rpcl'tanr" to managc thc re-sources properll' ancl 20 pcrcent of respondcnls

shared that the prescnr m;rnagcmcnt svstcm is "importrnt" fbr r-r.ranaging the resoLlrrccs

(Irig.2). So all together 95 perccut respr.rndent hird riillingness 10 participate in thc
nlxnegement actirrrtics and onl.v 5 pcrcent considerecl thcir participation as either'not
rmportant'or'lcss iilportant'. Horvever. all the rcsponclents shared that their
participation to the conservirtion fr.lctices is essentrirl lor hoth the bettermcnt of thc
iai,,r'ecosyste m as u,ell as the local econom)'.
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J1,pcs oi'irtvoh cmcnt Bcftrrc co-managcmcllt s!'slcm Prcscr-it timc

No. oi'
rcsponclcrrt

o/ No. ol
rcsponden t

0/

Fish clLch 48 40.00 80 66.61

\\'holcsllr f ish busincs,r t3 r0.83
15

12.50

Rctail lish busir.tcss 15 12.)0 20 16.67

1;ish clr) ing activitrcs 6 5.00 ) 4.17

'l'Lirp mr king activi tio-\ 13 1 0.83 0 0.00

Netr'trap seiling 4 1_ rJ 0 0.00

lloa tmar-r 1 2.5 [) 0 0.00

Fishrng l.ibor l) 10.00 0 0.00

Ii:c scililig I 3.33 t) 000

()thcls 2 167 0 0.00

Total I20 1000,'0 120 100 9i)
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Fig. 2. I-ocai peopic's opinion about co-management prae riucs.

'l-ttnguur lzaot'management slrstem has been running for nearly a decade. In tl.re
beginnir"rg, people ot'the TttngtLur hoor lvere against leasing of thc fishing resources lo
indtvrduals in the name of the fishing societies. Since local people living in the same
l'rshing rcsources, the','camc in to conflicts rvith the leaseholders r,er.v quicklr... The studl,
rcvealcd that ovcr a long time the local people have realizecl that their participatior-i tn
thc co-managcment ol'l-arLgt.tur loirt woulcl be capable of changing thcir fate, ancl this is
titc onlr'\\'av thev coulcl establish their rights o1'access to ancl u,ithdralr,al of resources.
As I result. the local communit-.,' at 7-anpLLN haor is verv eagcr to be intcgrated inLo the
mans!{ril'llellt s}'stem, althor-rgh the.v undersland that thev havc to wait ionger to have
rilonetiliv benefits fion-r ihe /zaor".

Causes of participation in the management practices: The quesrion n,as asl<cd about the
rL'llsons lbt' participation in the current management system. A,lost respondents \\,ere
a\\'i'irc t1]at thcir access anc'l olvnership rvould be establishecl if they are integrated into
Lhe cLLrrent mrnagemeni svstem. Fig. 3 shorvs that nearl),,13 perccnt of responclents
ricrc tnt'oivccl in the process in or"der to geL benefit lbr the long run. Onlr,31 percent o1'

the rcspctncients \\/i11-)te.l to participatc in the m.lnJgement pr'.rctices onl\. Io get bcnciit
ll olrr ti-rc rcsoLlrce s.

t

i

l
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Fig. 3. Reasons of participation of local pcople in thc managcmcnt practiccs

About 15 percent of people were in favour of creating ownership in the wetland. The
rest of the respondents opined that they wrlrt to parricipate in the management
practices due to get permissions lrom district administration and security police. It is

evident that there is close interrelationship and interdependency betweel.:r lxalr and the
locai community. The major importance of the resources to the local community is to
establish the rights of utilization that have been developed for a long period. Although
the local people are willing to participate in the management system, horvever there are
some constraints. Primarily, most of them have a low levei of education. Secondly, they
are not economica111, well off, and in most cases support their famrly by working as day-
labourers. Therefore, it would be very difficult for the poor to find extra time io
participate in these voluntary activities, unless the new management system has
provision of providing si-rbstantial income (remuneration) in return for their services.
Holever, the socio-economic status of the people will play an important role in
integrating the m into the management practices.

Benefits of co-management: Local people are lvilling to participate in the management
system of Tanguar haor by their own accord) because they expect to receive some
benefits. Fig. 4 shou,s that 46 percent respondents shared that their income lvi11

substantially increase by participating rn the n-ranagement practices. Thrrty five percent
respondents mentioned that the introduction of management system reduces illegal
extraction of resources, 1 1 percent respondents think that the overall biodiversity status
already increased. The rest of the respondents (28%) shared that the entire haor area
would be a healthy ecosystem if the Rrzrzsar guidelines were implernented with the
acti\ie participation of the locai community.

Security policy
rvill allorv fbr
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Fig. 4. Bencl'its of co-lranagcmcnl rn T'iui!]t{Lt' lrit0i

In thc sccttt.tci l'ralt ttI the ]ast crcntur\r. csper:irrllv during 1hc p:rst 50 r,clrs. the lociil
cclt-t-tntlinilr'\\'its s\'sl0rttiiticiiilr cxc'iLlclcii ti'on-r thi,'ti-se ol'1,itc narlirirl rr:soulccs of'lhe
ccosvslcll'). IL rs uell i<t.ttti,. tt io ihi: p-g11pl1 lt Tizirl'iriii'liirrri thirt 'Lhrs \\ctlirrrcl hlts t'cccnllv
be cr.r clestgrtelc.l es I /lall.ta;' site . In gcneral, tirc iocirl pe.opic l-rct.ccii'e thc gr.acluai
dcgrrtlatrort o1'the re solirce s, espcciallS: 1rs1;-11rir'r'.siing oi ilshcrv re soLrrccs hv the hirccl
llsher litli<s. Ilost ol the rc'sponcicnts hclie',.e thrrt ihe leirsirrg si,slcm is lesponsible tbr
masstvc dcgraclation and declinc of {lshcries. lbic,ct anci ivitier btrils, At iitc sxrne tir-r]c.
tl'rcr also t'ccl that ll'tc Jruot ecosviilem has startcd getting ictr-lrn to rts originlli statc allcr
Lhe icasing s!stL't1.1 n'ls ai.ttjishi:il anci thc conttol ttl'l'uttg'iit.rr /loo;' u.iis ill.ri:ir Lrnclcl i:o-
milnilgcmclll plilctlccs. ()r,rr I llrtg pcrioci o1'timc. ti-ic llcltl pcol-'lc hlivr: i't:;rltzr:il thrit
their plr-ticiL.iltion rn tl'rc tlll'llgc:meni oi"lili!irir; liirol cun cr-rl.tan(tr r':h.rngine iircir-
lights oi'Le ct'ss tc) thi: /trrrri lncj v, ith,.it'rtri li oi icsoui-ce s a:r n.cl1. '1'lii: locrrl c()itlillrinitl is
cligcr io be inlcgrxted iirto tirc ntrniEcrlrcirt svsteu.l. rrlthoLtgir ihey uncicll;ilncj that thet'
hat'c to rvait lbr e longcr periocl to hnr,c lrlonelar\,bt:ne f its from thc irtoi rcsoilrces.

Institutionalization process of co-management: The concept til' co-mlrr.ilgcment has.
hotlelt'er, bcen ttsccl to covcr a large lange olinstitutritnal arrangcments. i,,,,hich har,c yer),
liLtlc ir-r cortlllton. enti has becn atlaplcil r,erl'diileientlv in vlirioLrs sitr-iltiLrns. firor.n
Ir(iD it is lbLrncl thrt a singie organi;zation has bccn lirrmcd rntegrrrurg all pcoplc of
']'ttrrLtrur /trtr.;r'nhich enrblc thenr to i'aise vclice joinriy'anci inflLrcncc on polier, in their
irtvitlir. A sLccririg Coit-tt't.tittee is operating irt thc nati()ntl Ievcl irnd r"cgionul plar{orm i-s

lLtnctior.ial itt clistrict level, knou'n as nrrncgun.ienl ctrurrnittce. A u'cli-clefinccl
olgar-rizational strucrurc f itr co-managcment has been cstablished (Fig. 5).
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Co-management on f ishers of 'I'anguirr haor

Fig. 5. Organiziltional srrucrure fot 7-angLLar F/aor (IUCN 2009)

F<tur [Jniln tldlroc Committees (UAC) are functionai and it can be considered as the
stepping stone for evolving resource governance structure. One of the milestones
achieved, the bencfit-sharing ratio from fish harvest. According to benefit-sharing ratio,
the fish hart,esters will get 40% (as traditional wage in haor area),369/o fbr the Tanguar"
,haor community (4 Union Adhoc Committee as elected representatives of Tanguar hoor
community), and the rest 2496 as government revenue which has to be invested in the
Tttnguar haor development through the concerned (Jnion Parisad, This is a

grounelbreaking achievement and will usher future wetland management in Bangladesh.
This endorsement has given the legal basis to provide community people's access to

lhe 'fangtar lzaor resources. Establishment oi terms and conditions for single ancl
commercial fishing in the hqor by the Tanguar haor management commitree rvill stop
indiscr rminarc fishing.

States of fish diversity due to co-management: The TangtLar haor is very rich in fish
dn'elsity along rvith other flora and far-rna. Abundance of many nationally declared
lhreatcned species is interestingly abundant here. To assess the degree of increase or
decreasc rn fish dir,ersity, fisl-rermen were asked about the total number of species they
car-rglrt belore and a1'ter co-management. Similarly, fishmongers were also asked to know
the total number of fish species thev buy or sell. The survey found that both fishermen
ar"rd lishmongers given nearly the same information about the number ol fish specics
exist. Form trig. 6 it is clearly ibund that, dunng leasing time (before co-managemenr)
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I) Monilal i,t a1.

l-ishcrmcn arrci fislirrorrgcr li)LrnLi an a\rcrage totiri o1'23 anri l2 lish rjpccies respectivcl\'.
Ort the oLhcr hancj, aitcr ilttr"oduction oi co-rrlanegemenl thc nuntLlct'ol i'ish species
increased up to 30. It is verr'clcar fror.r.i thi-s stucfi'7 frsh spccics rc-appearecl in thc carch
aljcr the inlroductiurt oi'co-r.nanagemenL (Fig. 6). According to lishermcn anci fish
monger opinitrn thc threatcr.ied spccics oi' fish in l'artgLor htttu' are (mentioncd in local
name anci scientillc name): Nanciina (Ltthett natrlinu.,\, ShorpLrti (PuntitLs soroTlo), Pangsh
qPrzrga.rir.i irarilu-rrr.rs,\, ()on.tr (Cltcuuttt ntorttliu.i), Aor [lf_\,s17t.r aor'), {.-}ulsha (,1h,.t1a.r

rot',u.trzr.s), Brchl (,.1riia corlc). Cliirol (\'r.rioTrlcllis cltitol,a;. Folr (.\bloTrtct'Li.s tlal'ptit'tLi), I..a1i

Baush i-1,11 1p lturvrt,4tdon prrczrs). Gonia (Zalrco gttrtitts), Caslii (Colzco s0b0rn0), Pabda
((hLpok pulttlir't. Cirela i.!olllost0rtu btLcarlu), Iiuccha (,\Tonoptenrs c't.tchLti.).'i'ara llaint
(.:llttstttccnfit'ILLS Ltrntettis), Chttndtt (Chandtt tanQo), ,\{e ni llrorirltts rturtlus.'t . r\moi'ig the
thlcatenecl spe cics thc lol1ow'ing 7 spe cics re -appeared: \andrna (.Liiite o ntttiltiirt ).

Shtirputi (Pt.utlitLs sarolto)\ Bacha (,'1|lla coi1a.). Folr (\rort;pI,ri ir.i nctpte]t$). Iiali BaLrsh
i)[:,lpltun,ngodc,n piscctt:), r\.{cni 1,\'anrftu narulus'1, Gor.ria llaDr.r Sr/r7l-\).

4g Fislttr rttrrr r

ry tsr.rn ntor't!).{tr'

B r" l'r,: t rl C C) - i l 't 
a-t I I a g i-' f it rj I I L Prclant till.rii

, fvlanage rne nt Practices

Fig. 6. Number of fish species observed belcrre and alter co-management

'l'urtgucu' /irzrri hirs -i2 Dt,'t:Lr u'1.rich tlcated as srngle rr ctlaiid. Il it iiould divide as pcr
t.ttit-t-iber of grouirs,'r'illages, thc management o1'locai commur.ritl'become clcstroy ths
naLLrral svsLc'l-lt. Fivc hctrls viz. Rorva bctrl, Rupa boi &eel, Alamer druar', Itar.r,ar lihal ond
Tcsunne lr'r1 rvcrc establishccl irs sanctuaries to sa\.e the endairgcrcd fish species in
'litrLgtrar /trlr.ri. DLrring ti-tc clrr, se ason) deii,ate rrng o1'brcediirg plrices in the ltuor basin is
irn iinpoltant rcason firr extingr-rishing iish -specic-s. Atiet'rntrocluction of cr,-
managemclll s\,stclI) thcr dC\r,ate ring acti\"IIv is neaIll' stoppec1.

'l(tLtgu(tr Ilttor rs hornc lo i-ll r,arieties o1'f ish (more than hall'of Bangiaclcsh's 260
i'rcsittvater fisii specics).'l'l-ris includes 55 hsh spccrcs thai arc ihreltened in Bangladesh,
tif ',i'hich 2S arc enclangered" O{'tircsc 28 er.idangered Ilsh spccics, I7 are fonnd on1.,' in
'l'ttrtpu tu /rirrrr' (N C -l 2007).
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()o-:IlnIgenrcnt on lishcrs ol'l rrngLrrI hror

Status of a total fish catch after introduction of co-management: Thc issuc o1' avcrage
f ish crugirt bclirrc ancl al'tcr co-managcl.ncnl \\,i.is rriscci c1i-rring ljGD. Iiig.. 7 shous tl.riit
vcrLt t'ouncl fish clrLcit tn'liuryrrur lloor r,alicd scasonailv bclbre and al'tcr co-r-nana€lcment.
r\plil to ()ctotrcr is thc ofl'-seasorr to catch lish lorm Tarytrut /raor". Surr,cl,acknot'lcclgecl
thc mrxinr-rm catch lix thc rronLhs o1'Dcccmbcr', Ianuarl,.and Fcbrr-ralr'. On thc oLhcr
h.rlrcl, thc lotvcst fish catch is aci<r-ton,lcclged lor lirc rror.rths oiJr-rne. Juir ancl August. It
is liruncl tirut thc ilvcra[le rronLhl\'f ish catch hclirlc co-uriutiigclrrcnL \\'AS 72 i<g. u,hich
it'tct'errscd ir brt E-l iig alicl co-rnan.lgcnlcnL. It is clcalll'obscrr,'ccl tirat irvcragc iish cltclt
ol.,l (utluttl'lzral increasccl abottt 1l9i, r1'tcr introdr-rction o1'co-manage n1e nt. 'I'hc rcasons
lrchincl the avcragc l-ish catch incrcase lvrs introdr-rction o['lishing ]iccncc auroug
l'ishcrnrcn that sLoppcci incliscrir.ninatc fishing. Not onlr,that. cfcatiou of ncri
sunctuarics anci selcctivc the fisl-ring pcriod other than u'hole vcal'fishing.

December

Nove mbe r

October

Se pte mbe r

March

April

May

, - Before co-
nranagement

-','.r1..-", P rese nt ti me

August

Fig 7.:\r'elrrgc mot.tthlr'f ish catch (lig.) belirrc lnrl rl'tcl co-nlanagcmcul

;\i-rrt1'1 1',',,'',, Lh.rL it is lbr,rnd 1l'onr thc pclsonnl lishcr group inrcrvicu thet ar,crrgc
ltlotlLhi\' f ish cltch o1'['ishcr gronp hclbrc ancl aljcr co-ulanirgcment tv as70 kg ancl 87 l<g

rcsfccli\cl\. Ilorvever it is inclicatcd that avera€lc tltoulhlv i'ish catch is incrcasecl 17iJl
rlter inlrr.rciLlction ol co-rranagcmenl. Catch in T'mryuar /laol increlscd :rf1er tl.re
rnllodLrciion ol- thc co-utiuta-qenlcnl s),stem duc to thc introclLrction of liccnsing s)'s1enl
litr cot'r'itlcrcirrl iishing alrong local ['isl-rerr.nen. Onc o1'thc inrportant conciitions oi'tl.rc
liccnsing svslcm is not to catch cnciansercd ancl sr.nall spccics mentionccl by thc IUCN
iIL-(.\ 2008).:\nothcr rcason is rhc closc monitoring b1,thc fish hirrvcsr cor.r-rn-ritrec
I i, t' n c I rr n 11 c l c o - r.r-i lr lt il g c r-lt c lt t lr i-r 1-t lo a c i-i.
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l).,\'londal ct a1.

Conclusions

'lo ;lrcvcnt 1-urther clcgradation and overexplclitation of l'isheries resources, better'
tt-lanagcn-lent is imperatirle. The presenl study finds lhat the /zaor resources are
iuproving chronologicalll, after the present management authority took or,er the
managcment of thc haor. Local people are satisfied with the exisring managemcnr
s)'stcm becar-rsc loc:rl community has been included in lesources utilization.,\lajority ol
1l.re rcspondcnts in the co-managcment practices consiclered their participation as "r,ery
importanl". The pilot scale elfolts implemer-rtcd in the'l-angtLttr haor in regard to co-
manllgcmcnt ancl bcneilt sharing are landnarl< achievements. A close interre lationship
ancl inLeldcpenclcncc betrveen the ltaor ancl thc local community has bee n identiliecl in
tiris stuc11'. The local pcople intcncl to establish their r"ights of resource utilization, fron.r
r.l'hiclt thc1, havc been deprived lor a long period of tin-re. Some of them have allcgations
agltnst the cxisting managemcnt authority because the poor locals are often harassed
ancl opprcsscd b_v the Iau, enforcing forces.
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