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Ashall 8 Feadiiall Y axall e oaly 80 cladlll o)) 5] GBS ek ol ol ¢ aale €A
. (P>0.01) £13ll ey Jamal Lsins Calite 3l oIS Lty . 44lls))
saaly bl gaill Y aes o aadiis) Bl sl e il las) L gy ai -: 400N Adajall
Aoy el ladld) o AaSI Al dany50) 32030 i Jpea Oladlll gaill Y ara 43)le0 dicg o Lags T
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calsall 8 e 5! Appad 8 cilS )l Al sall) eV ane Jef of ang (Ll 400 v dan)
53 DA aile YTIA La8all (alsalV] 5 aale YYAE Lkl culsisl) gk aale € £AA Chalyg dudall
gyl

il 8 5Ll cladlll A0 oY) eV are el Jiand cpilayall B 8 3l <yl
19Y Caald A5 dall e 3laall el L) aale 1 Y44 cuil€d Lagi V1 e 51daall (Ledans) culaliS DU,
L) ) b aale POV chald yiad) 8 5Lyalls Lalise o1ie 3liad) cledlll Loty ¢ aile
o 3l ladlll el salll VA Cilas LS adle 010 dlall alsal) g axle £Y490
¢ asyferle% 2.21 Aidall e s)iaall Gllily agy/axle% 2.67 il 3 Ly V) e sladly i)
Aglall (ol sa 1y Alal) culgialls dyy0aall (alsalY) d slyalls Labiaall e13al) e slanall chledll Ll
e 31l bl ol sl N aray . il e asy/axle% (2.68 52.3 52.19) cualy )
b d) ol e sha) coladlll Wl e % 94.81 dalall o 3liaall @iy % 124.8 casly LuaiyY)
5295.43 5270.78) ol dyihall (el s a5 Ailall clgilly Ay yiaall alsal) 8Lyl
- sl e % (401.79

S D 5Lyl iladll) die eV ame Caaly 3 3o oLy G Coplaill o3a JS 8 Cula
31l claild) o le o W) - % 86.39 dslall e slaad) cllily % 86.67 iVl e 3laadl
<3 5Lially % 89.29 Al culsiall 8 3loyalls % 4+ caald piad) dslyally Llisal o130 e
c% Vo dggdall ealeal)

Gladlll LS8 513 Jyeatl) Jales e JS Ve ciled 30 A2l Gupliall il LS
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28.94 cusly L) e sl ciladlll sl Jsail 3.6 . sl e (0.65 52.95 53.1)

o8 8Liyally Tlisall o12al e 51aall ladlll Laiw « % 21.57 cuald 28l e slaal oty %

G sldd bl pale AV Al el A i) paly A
L) e sliaall cladlll g5 56 L€ A . sl e % (154.14 533.87 532.26)
2 Slayally Lalidall o132l e 313aall ciladllly 0.67 calSs Aaall e sliaall @lbily 0.47 Cualy
Ciladlll il (5l Aad o sl e (0,63 50.59) Aslall sy 3y ynaal (alsal)
i alall e 313 sl @l b % 1.0 coaly 3 Laadi V1 e 513 aalls /A adl Y AEES o e

bl o1 e sl culsil) b sl culadlll % 0.21 cuady Laiw ¢ % 0.49

AU Al plad gy Bl Gl sl o] (Sl el J ol gy o) LS

A IS Gllal gy D) el e (b S el sl A Sl L)
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i ) Metapenaeus affinis (H. Milne Edwards , 1837) glus il iy
el a Ay Crustacea «ly,—sall Cav s Arthropoda (.\AJEI\ il _ade
Penacidaeoco  eaylll Aliad  Decapoda a8Vl 4y, de 45, Malacostraca ddy.all
Jalye Bamy 43l 850 a3 . (Fischer & Bianch , 1984 ; Kirkegaard & Walker , 1970)
a8,ll Hshomysis yshszoea yshs nauplius Hshs cradall (andl e leas Hedall

Lb—uia Uy adult JLll s Ll ), Als juveniles Bl s g postlarva

Olasy Alile IS Galial 10 ) 3523 £53 42000 Al g5a3 . (Wickins & Beard , 1978)
el 5 4l (e o5 o i e Y] ans ae gy b g ¢ Lele) i
¢ Olas )l g s cadialy A1 8 (e sy daall adall () 48 alids ¢ brackishwater
Loty ¢ 4020 46000 als daghadll anll A0S Jame o 12 Jhall 3 M. affinis ol MG
1128000 @l A yhall () 4aS Jaza o 28 = 25 sk 53 Penaeus monodon  olus))
il Lia M. affinis oles ) Voloch ef al. (2005) g=as My . (Padlan , 1987) 4cax
aiulpny A4 COl = AY 264886 5 16s rRNA = AY 264904 sa5 sl i) 8 3500

+aanlull B 2l Cliuad (g skaill ol
3gas Al OLlls 35S A () i) e e3ay Wlle e SidiBae Bhlie (Aol 1 iy

s WS 5y cuy ol G sa Adlaie ) Glus B s CusSll dalsw (e opad) maladl Jladi &
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ik g L aily Lpjlla s 1S53y s laslys aigl) foalsnds 8 Ljlad Jxise g 4l oLl

e vl a5 & 1S & IR s o 4alls

Adhal) slaal) & alail) Glas ) deas Js) . (Holthuis , 1980 ; Lee , 1972 ¢ 2006 axiall)
. (Miquel , 1983) Metapenaeus =l ¢ 15l e 3l cillaadlall Jsa duhall Pl IS
aall e sty &Y 32l M. affinis 5 Penaeus — semisulcatus e s (S
£ ol lags Lisia Leadl LS Js¥) g5l iy upal) gldl) (e Jlads ddlaia & glug ll (glal
ol vy M affinis g5 o) adlslly Adhall L0 oliall olaily Ve Ligas) LalS LA
goill pankad dgas (LG SIS ¢ 3Vl Gagmg slay Cua Jlsa¥ly coall b 8 20 oLl
ol lall Jledl Adalud) Al ladl) (e AN Adhal) Za0al olaall ()53 o e Lanaal
AV Capall sl el 85Kl ol aY) Jaaty ol 8 Laas) AL le g 4
(1997 ¢ o) b anall @llid b saldl Jaxs Capall
Ol e oaliaddl Gl sy 288 sapia Gl (e B sl Dlagleall pasn Lad
iy 3hall 85 1985 ay 1983 (e 5yidll A Lk 710 — 370 o <opsSV & M. affinis
a3 1000 a5 Jr2a85 1985 sle DL s a¥) o o Lk 50 s m iaS
Al a0 mald e 8 4t i) L (Salman et al,, 1990 ; Mathews et al., 1987)
Liss Jsa¥ls cayall i 3 3halls M. affinis Olusyll S . (Vibhasiri , 1988) b 763
Ay Gfinlll (e 2=l Gl8 285 ¢ Aadlall slaall & sl 1aa jeday capsSll (85 sl A Bl
Jalsu & Sl saalsy Mathews ef al. (1987) il ai ¢ saalsi (3laliey dsball Cuilsal)
CusSl G Jalgus 4nS)ll dakaiay Caypalls a)ll aad (8 Cladldl sk jedays Gluses CusSll o

panll @iladly Capall (8 el o mas¥) s Cipally il (8 L e gsl) 138 abd i
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e pall () e 5 dediall JsY) Jadll

5re bl el Cua DES Jal gl Ghall (8 alin 5500 Wl s (uSally aall (8 o (g3
sl olae () Baludiy SBN (008 dplay B Sl Glug N aleas Capal) Juad Jla dand) (8 saal;
Glalall sbaall 8 g sill 138 e Glag)l) @iladly Hsehs o)l P el Ll Glad piay Layys 2l
sed Sl b agylan anaal 13y o Bdall olaad) 3 sy Vs it Y ol sl e ) LS ¢ Ad)ad)
P Ol an oladll apall 8 gl A 0 Cum 250 olaall (8 gl e 55 pal G
JU8) 4oy dann il oyt ol (e Lt J8) 5 3ol el Lonally GBS semisulcatus
. (2006 ¢ axx) (Hard) sl glos Ml Lylas camss Aaallal) (3lou) 3wl

ol ymilly sl ) e Ailad) Sl g )y 5l Ley aaly Al Ll A5 o
33l Ui gl i) il (8 Jaaill (am Gl el Lgle e il 8 45l cililall
AL ¢ 5] ety WS ¢ ditall LISH e gleally bl aliiiall o8l Jie ¢ Lyl
DAY U8 e abias 2y Al Gl e ad ¢ dglaa] gahels o5l delaall 5 £004l)
LS a5 Laiy ¢ Alall e LalYl Ay daalis (e Al audge DA Ld ASIW cileleal)
Bladll Jsane G dale 355 llicly e Osn 5l g daledl J8 (e eDlaul 2 )
(Tacon , 2002) ASaull

Lug¥) (3,30 8 brackishwater gl & 58 A0 Jod oy daall Ly )l s
GRSy oy B abendy gl Saa el Aagn 4y aa JS5 aliiue Ay OY) Ja il
Pa e Ol A @iyl ¢ aplail daill @y (5521 e Lally Alal] e 4y A<y
Jsls Olas )l (Ao afial) llll Cury Apcalal) SO0 o B 358l DA 2K 25l plasid
@aaa WS . (Padlan , 1987) 8)shiall Jsall sSlgiee aliagys ¢ysillid) an sl Gl g Ul (pSlgin)

e il speadl Clie Capis A (e dpagadl i Ailaia g 3l Glagy O s g 15891
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Metapenaeus s P. semisulcatus \a (pesnn 1986 J oLl ) 1985 VI s
S daalil) 3LV g SN Joad JohaS lagd dilall calacall Cpe aaxll elii s monoceros
. (Ghamrawy , 1990) JlskY)
—t Olaal L Agsially Labaiiy) Laal) - 2-1

aa delia 8 aiaaY alladl b dageal Y calai@V) jaiadll 4l 2B Ly ) ax
. ( Pérez-Farfante & Kensley , 1997 ; Dall et al. , 1990 ; Holthuis , 1980) <l &l
Al el il Lete &5V Bhliall & glus )l g ole s (8 Crngadd sae Jalse llia
Ol day Cashilly ¢ affial) Callal) o 43 lie ing paall 4paS Galiil ) Al ool G gl
. (Padlan , 1987) ualll Jyally cdleall Jalil Aalal) ) 4LV ddlal

sy Al die yacadll GlaaSll jie Gl Al 3)lse pss A G Glugl) Al 53
bl (ampsdty ooyl jaae 853k Al Jeall B bl e el JA0 jaaes Jee (a
Y et Ataaill GO Jadl Gareadt G g leg dpadd) )8 jalias e 2yl
. (Lewis et al., 2003 ; Hagos , 2003) duinll dalewll€ 2y jad) olull dalaidy)

zly) Al 8 )l Cum e cpiall A8ell dis) P monodon Sl ) o) oe a2l Je
Tacon) 4pbaidy) dedll Cua o V) 4yl Jial 412000 ale 4kl ¢ Lal) L e allal)
Glsas] 8 alle 4liai) Ao 135 2280l dpmpdall jaliadl aal e Glus)ll ey . (, 2002
gn Lty illy laal) asal o A lhe B AR Aed o) b Cun Lyl Sppaly GULIS Gualal
pssdsmally hndlly o sadlSlly (g3l o Aad (el (e (gsting Olas Il OF by zlaall ol
Gl e 4 J8) ey anll e dad J8) o (g50ans Ay B2 5 Bl clialig o izl

TS b e gyting b Ja i sSI (e Al diasd (g5iany i)y Lol aad g 45l Gyl
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u.\:i}‘)_i JSJA C\:\j ) (2005) L;I\.AAAJ\ USA_\ . (2006 3 (sz\.ud\) a.l;\j Aan @ BJ};}A\ di)"“d}ﬁ‘
R plall Shasll S5 ) aags % 69.98 4 o) s il Cun M afffinis sV e

% 4.02 2lays % 2.12 5235 % 13.19 gy % 76.76 sh, ‘533!1.5 s ol e gl

-: Penaeid L) Glugy ghiul — 3 -1
destie A (pday USA 71,887 Lol dalue sl 2L 8 gyl Glus )l Ay e

C1 Ly all Gl ey i @allg A @K Caanlly Al —R9

o ALl gl iy Alali o Adi€a Ll AL 8 gyad) Glasyl) g5l STy P monodon
Tookwinas ) ddalud)l 3hliall Je ji< 280 ¢ lhall Loty ¢ 2BLE Cising 3d e (AR mlall
1993 ale 8 512225514 Glugll (e sl Z L) o bia DG 6. 1996
&l peniis 2003 ale sy ol (ke 5.3 lus l allall 23y il Lain . (Kongkeo 1994)
. (FAO,2005) Iz} e % 34 JSys g5 b (sale 1.8 o Gl
palsal B A8 5 A8 Caaty ALLS cpy Ll gy g hFeu) b Cie i culdl 8
Gluadl 3 Ll e Lol 2004 ale 8 7Y e S5 (aldlls Llalud) Salall alasiuls
s oalea Al A5 ¢ Ldal) slpd) & Galil 8 Al o5 Bl sliall (ualsal 3 Al a3
glhi el LS. (Guerrero , 2008) dpadll Salsalls Gl 8 4yl & ¢ Ldal) olu) Cilica
Gl Gy 2010 = 2004 538l Ja¥) 3o el Alal) dpenll ddad 3 aglle 4yl ¢ 1))
Ay ls s LSl sl 8 dala gyl DLl Ll g 1) 5] cilaties cladl a5l
35 5333 2010 ale Jslay gyie oha 842.674 2l el ¢ 1)l 2 18) Juay of adsins aysY)

. (Cruz et al., 2006) 2005 e e %
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Lougiall yall By al dallll Js b e P semisulcatus g g
i) plaall 8 Jaiul g3l laay . (Kumlu & Eroldogan , 2000 ; Holthuis , 1980)
Aktas ef al., 2003 , ; Kumlu ef al., 1999 ; Aktas & Kumlu , 1999) Lsyn 8 45084l
Jiia e O ¥ LS5 3 gl )l g3 o) e a2l . (Kumlu & Kir , 2005 ; 2004
L) (e il adlile A slaie 81995 ale Glws ll e e dc)he el ol 0 8 Lylas
ol (52 2003-1986  5ill sbead) e gsiad) Glug Ml z L) oLy 285 . (Turkmen , 2001)
- (Memis et al., 2002) 3663 s Jalsus laa) say ¢ Janigidll
Jane Jsf Ll cpn 1968 ale die bl sl Zusi Jlae (& bl 8 podaly o Joan LS
el ladawall 8 Sl e Al ¢ 153y 4o (sale 360 e ST BT Y ¢ gyl
g JSi il 1985 dius die aydae JSG ASaudl g olhall 2 W) adiyls ¢ a9 B s (B Lagady
Lal) 45 leg pie 7 1) 3135) 2003 A Ay Baliadl JIsa) gstis AaDlall Al g ylal ks
il ¢ 1539 anls ¢ 1999 diw & e 31800 z L)) ssie OIS of azy ] 92700 ) Al
Ol z) Tas (b 600000) s ymalls (b 23000) i) ¢ salldls (Gl 7500) las sVl »
2 oa 2000 statd Jaliall 1aa glas adly 1995 4w Aaudl gl & Penaeus indicus
Ghlie (s 1999 e b lee gty mdall Jals dlaial e Ly siad) Ll ZagY) Ciladalial)
s¥) S e laleds Jast Gl gina aibias alasas (s sae e Al Jledll Jalul)
. (FAO, 2005) bl Glsul Lagiads allall & G gl ) lealis) jpaas aodiias
e Adaslaally L3N Glas N Jsaanse 323 1972 ale cuy oSl 3 lugyll cldyy Aoy iy
ob 2770 Glus )l gsindl avall Jhay o 2ad sla Hoanis Gls ) da deliva Cual 3 ¢ 4laes

DU gayy a8 Carass 0 400 ) Joad 1973 ale ala JS& (midil 1967 ale
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e pall () e 5 dediall JsY) Jadll

S Joanall ana 53l deais Glas )l el e el (UL g5 Al 55 5 o3g] dayiall
U Jeasil) JaY L Jsaanall 3245 e GURY) ke il gadd i Cldee haiuly (a5
Al Al paleal) (8 L) 0S5 Glargsl) A el Lsiu saalls L) (5Sa 3 Juadl
I8 Glag N A L 005 3 % 12000 daloe cosSll s 8 ohadl) 285 6 ) 284

Ol i dehy sl oa aell s (1968 ¢ Aalal) Sl ad Sl 2 gas) oisa

ey c¥sladll (amy cagpal a8 4 V) S 8 gl dclia 8 P semisulcatus
s Penaeus Jjaponicus : J<ie dgal @BV A gaal) 3 Gls )l e g3 g1l

. (Enomoto & Makino , 1971) M. affinis s Parapenaeops stylifera
Gl JSa Alygla (aleal ag) cu ol Akl il adla (1985) aiclaas glalu S35

Ol—ns)ll Al (rp—ad) HLal Iy AAlall il ey LB 3 aally )2l

slaily alead) jlaasy Lag laa e dlee LS dman 5 L)l slasd P semisulcatus
s3a (Bac s doatil) Al e Auililly lcaal) s e JgV) 0 cilaye Ao Al Cudy Al Gojladl
Ll oo 08 JalSia allas ) Gl Al Cajgla basy ¢ 0 4 Lelghag o 1.5 Lecayes an 60 sl
o7 Jshay (alsal dld Lgie cilS Jolall o linly iiilud) (ajally Gaal) (el uiiy Liasa e
Gl (e At ligiase HE0 (1985) soldy Dlall Gupa .+ o 14 Joday 28U (alsal day Vg
JSiy Crallis a8 W8l CNVaxa o) and P semisulcatus  Hlng)l) elany sed Jaze Ao uadll
23000 G <ol Glugyll sl Al oelial 5ok il () angy Guadil] dxdl 305 (il pe Lisale
. S8 32000 -
Maiay 3) 1980 ale (e by sali Ay sl Ayl ASLeall 8 ASaiall 35,30 G lia il

sl 3hlie iS55 jea¥) jadly e gl Jaloes B 6 glug ) e oiie b 1500 s Lisin
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) el 8 e liall Z Uy als ASend) 55 3 5l Slia A s Ailaia e Ola Ba
Ol alls gyie 51 2100 Olas s giie b 4800 2 e aguss 1995 ale & i b 7410
3 b an Ualds n el A g ) 5ial) ey (S (g5ie (5l 250 Clisds (s5ae (ha 260 (gl
Sl £ h ) e Aprgmdl ) il gl Qdall L) Jaaiads Lele) e dey3e 88 aag
Al 2 ) S Lty £adall olaad) 8 Al (e giie ol 2945 410 1997 ale b g5 ol 3775
. (Hariri et al., 2002) s b 830 Jias gl oliadl 4
Aadlall slaall (o8 el il Gl Al hall (8 afile duhyy aagi 43l 4 )LAY) joa Laay
Sa) dzadie e il cul€ (15,1990 ale el asle 3550 (A Al el aud H0lS L o8
3533 3 apliia Ll (e atpl Ao Jlaall 13 aga aadi Cany als . (1990 ¢ el asle

Dbl el ey Sl A Ay Al Sl A BlaTal)
Lersens (1999 ¢ (5ysaaiall ¢ 1989 ¢ jali ¢ 1989 ¢ 4l aue ¢ 1985 ¢ iy ¢ 1980 « 53es)
o Aalldl bl sy o luhall Gy Aodall olad) 3 Aplaill ye 4] Al e Gl
. (2002 ¢ slall € 2002 ¢ aleall) Ly
okl Adhall slaall 3 el (jlug )l dass gall 32glls 35450 Salman e al. (1990) (o
Pl Dhal) k) olaal) 8 Alias) ol oladly coped) maldll olae (e g5l 2] 808 Jpeany
3) Jska J8 S8 ale 125 = 3 o s S Jsdally S 05185 SV 08 ) haas owle
lae ef Gl gaill Jane Liles Jlsa¥) & oIS (ale 125) Jsda 5Sls ddluall 5e5 3 Jas (ake

ol Gl el (8 (Sl Juliall zgaa a3 Al eSH 8
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Ll 4Bl ahal e aaall dsliasl) (Sl e daslall il Jea ciluhall (e duaall cugsal
g lally daglal) 8 Jualall Gl daglie plal) qalel 8 aglill ALl ol el Ay L
a3l Al elbis . (Raj & Raj, 1982) coaall (ajd IV Wibia dalye 4 S IS5 40
il (e )3 sl AElaly daslal 5ils Jsa Kumlu et al. (2001) g
Ciladly oy sai Ao Aagldl HEG Guag . pmlsal Gide)iadl M monoceros ciladl sl
- (Soyel & Kumlu , 2003) P. semisulcatus c\us,
- Qg gLl Gk -4 -1

- Gkl e ey alladl plaly 8 de i ¢ )) Jiul 33k 3 Glug ) g)le
- (AaLdl) Aaasl) £ ), may) AByph - Yl

8l AHES =gl ¢ ST ) S 5 s dalise B 4l GBS gyl g )yl i
a2 Vs 2l b e ks Glagl) il @l eads ¢ JtSa JS 43, 20000 — 3000 o
2132l Lpatt DA (e Ledad ity Oldcadls aall Byl e oLl jaaa 0sSys dae luall 4 sgall
0.3 siaall Y Zlyis Ay 3= 1 abiasll Clye 2ae 3oy (bl asad Gyl (e aglal
sl Jns gyms WS L (Lewis ef al., 2003 ; Wood et al., 1992) s J<1 gy o 1 -
435 50000 — 20000 e zsh Y dmiiio ¢ )y Y] A0S 6% Lasales % 10 = 5 Gy Ly
4 ufla/aaS 1562 - 312 o zsh— ALl 4l Culd (s S5y e <
. (De Paiva & De Silva , 1998) ax 70 salaY) (3ac laussia . (Senarath , 1998)

-+ (Aagiall) AEiCa Ciall) £ )3 Lih - Ll
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el Ll sl Tt i sale LA snall Aagie B s g1y 3id Ly an
Gob oe Gl Suead 055 Lseill uanS V) Saead sjeal Gans sty Glaiadll ik oo oW

e ()l el ¢ 13al) alaiin) e el Gyl e (5 At jaae of LS ¢ Galadl i o)

J\ ”\(A d <‘ L__S) e G L\ 3 —1 jJa\ a0 L_SJ.' .u“ 1 én\mlj 2" “\“_.\ 2 Jl .A\“ Q\) Q

gl A<y % 40 = 5 laiey Lasy oWl Jaw . (Lewis ez al., 2003 ; Wood et al., 1992)

~ 875 cm b Adaussie Al 3 5S35 e S 43y 100000 — 50000 (s sl Alassia

O osh—3 pals—aYl 3—ac . (Senarath , 1998) A —ufla/aas 3125
. (Boyd , 1999) ~= 100 — 80
-1 (338 al)) PR £ L) 43k - WG

i) gl aaly e (mla¥) Ll Lo Al Al 55 ¢ Ale CHBBSy g I g ) il gin
¢ aialles dxy Gliae Aauls o Lall ey ¢ HliSe JSTAS), 100000 (e ST UEES, &) i
o3l e dhail) aaiats Qalial (e B eaids Aset eal Gob oo S eSSV ey
SUiSa S (gie gl 12 = 8 G (il Y15 Aiadly 530 2.5 — 2 slaall e 3o &y LuaSil

gl A<y % 40 = 5 ey bugy oWl Jaw . (Lewis ez al., 2003 ; Wood et al., 1992)

s Ll sl iy L8 <45, 400000 — 300000 cl—e sl Al
Ersan Adphall odgr Olag )l 4l Aulidl il . (Senarath , 1998) 4i/\a/axS 9141 =752
. (Guerrero IIT « 2008 ; Csavas , 1990) 4uisi <)<l Cialoe g obaall Eusli i (alyaY)
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2ol LYl e+ (Lin , 1993) (s lly sshedl) e Alle s e apsla aile s Al
. (Boyd , 1999) ax 200 — 150
= olegl Ay -5 -1

. (Craig & Helfrich , 2002) zlY) 4 e % 50 — 40 Jiay o380 (Y daga 300
A%l8 4585 AN el (53 Lty ¢ Aglysally ALl A58 CBIS) o (g ) il s34
syl by ydally olagally ciblal) @l oy doglsalls dalal) 43eY) Galise Joii omnivorous
o) jalas cuadl . (Wickings & Beard , 1978 ; Anderson , 1966) aclsill jlaas
% 100~ 72 deis gymall Ll e Ledel cia s M affinis 5 e
- (Su & Liao , 1984)

5555 el Lol AL ¢ LnY ) g5 s e sl oy Amlad) slind o B33 g
¢ Olbaas il (ysa05 Cilhan )€y o pr Jai o )38) Ciligas ¢ sai Aeb any Glugsll aa
- palsal B ashziud Flas il aa) sa 05 Gl ll Bl Glalia¥) e Gl g2 ¢ l2slld
iy ahe ] ol Al Apead g 5 ) el bl g1y ) a8 G A0 el Cabiss
Al A ially Sl gl ) e i ¢ gl o e e Sl
. (Takeuchi & Murakami , 2007)
-1 £ Fual) Glug ) Lxi-6-1

il J5 Ca @llan s gl G Caailly GBS ¢ 1) i) Aadail & Alle 13l Al
a3V & ol ki, @glas . (Pascual & Bandonil , 1977) gy 5isy! 24K e i<
% 57 = 27 nla oo gl G o8 g L 4ol & Blal o, 8 4l

5% 40 — 38 Litopenaeus vannamei s % 27 Metapenaeus macleay : Q;XIS}
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el el Gl jrial 5 dadiall JsY) Jaadl
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Summary

Summary

This study is based on rearing of juveniles of the shrimp
Metapenaeus affinis collected from the field at the times when they are
available in inland water , the oligohaline brackish water of Basrah :
Al-Hammar marsh (Al-Berka) , Garmmat Ali river (Al-Havar) and Basrah
canal . The period of juveniles existence during the study was found extend
from November to July / 2008 .

Temperature , salinity and aeration of water were the mean factors
considered during the catch and the transportation of shrimps from
the field to laboratory and external rearing tanks . Several essential
experiments were conducted before the growth rearing experiments aiming
to understand the feeding habit and food preference of the animal .

Feeding experiment ; juveniles shrimps of different size
(2.5 - 299 , 3.00 - 3.49 and 3.50 - 3.99) cm total length were fed on
different size of Artemia franciscana (the live food collected from local
ponds and reared in laboratory tanks) of different size (0.6, 0.7, 0.8, 0.9,
1.0 , 1.1) cm total length . The result show that shrimps of size
(3.5 -3.99) cm preferred Artemia of the size 0.6 -1.1 cm .

Three temperatures were tested (15 , 20 and 25) C° for food
consumption . In both cases (i.e. the live food A. franciscana and the
artificial diet) , the food consumption was highest at 25 C° . However, direct
increase was found between temperatures and food consumption at this
temperature . The elementary canal fullness and was excretion at the three
temperatures was examined too . The time (minutes) was found to be
shorter when shrimps feed on A. franciscana (live food) compared with
the artificial diet , the value were (51.4 - 194.15) for A. franciscana
between 15 C° and 25 C° , while were (56.6 - 202.05) for artificial diet at

similar that temperatures.
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The common conditions through various rearing experiments (indoor
and outdoor) were measured and values were as fallow : temperature
between (24 - 29) C° , pH (7.18 - 7.88) , salinity (3.00 - 3.80) %0 , DO
(6.00 - 7.38) mg/l , and the turbidity was (3.64 - 9.19) NTU .

Chemical composition of food types :-

The food types used in the present study were analysed
A. franciscana as a complete body constitutes 87.17 % moisture , 62.13 %
protein , 8.57 % fat , 17.8 % ash and 11.5 % carbohydrate . The artificial
diet constituents was 7.87 % moisture , 31.89 % protein , 10.16 % fat ,
10.72 % ash and 47.23 % carbohydrate . However, the mixed food used
from the two above food was estimated (by their relative percentage) to
constitute 67.35 % moisture , 54.57 % protein , 8.97 % fat , 16.03 % ash
and 20.43 % carbohydrate . The chemical composition of the fish meal was
8.77 % moisture , 61.58 % protein , 4.99 % fat , 18.82 % ash and 5.84 %
carbohydrates .

Growth experiments : three experiment were designed to rearing the
juvenile shrimps in three different systems in order to examine the
advantage and disadvantage of each system .

At the first step shrimps were cultured in three densities (10 , 15 and
20) juvenile/m? in laboratory tanks (243 L) , for a period of one month . Two
types of food were used separately . The results revealed that live food
(A. franciscana) gives higher growth rates in terms of weight (616 , 702

and 819) mg for the three densities , x=712 mg as compared with the
artificial diet (520 , 444 and 475) mg for the three densities , x=479mg ,

(P < 0.01) . On the other had the statistical test , showed no significant
(P < 0.01) effect of density on growth.
At the next step the shrimp reared in indoor ponds , a raceway system

(2543L) and ground ponds (mud) for period of 60 by using mixed food
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(Artemia and dry diet) regimen . The higher growth rate obtained at indoor
ponds was 2668 mg (final weight mean) , while the higher achieved in
raceway experiments was 3284 mg (final weight mean) . At the same time
the 200 juveniles were reared at ground ponds gives best growth and the
final shrimp weight was 4488 mg .

Survival of shrimps :-

The survival of shrimps were recorded in all experiments . In general ,
the mortality very low and the values were ranged from 0.00 % to 13.61 %
for the shrimps reared at laboratory ponds , raceway and ground ponds .

Different food and growth indexes and factors were estimated and
compared the cumulative weight (CR) for shrimps reared fed on Artemia
=1299 mg and that fed on the diet =992 mg and that fed on mixed food at
indoor ponds =3657 mg , raceway =4357 mg and ground ponds =5600 mg
. Specific growth rates (SGR) for reared shrimps fed on Artemia =2.67
%mg/day and that fed on the diet =2.21 %mg/day and that fed on mixed
food at indoor ponds =2.19 %mg/day, raceway =2.3 %mg/day and ground
ponds =2.28 %mg/day . Relative growth rate (RGR) at rearing shrimps fed
on Artemia =124.8 % and that fed on the diet =94.81 % and that fed on
mixed food at indoor ponds =270.78, raceway =295.43 and ground ponds
=401.79 % .

The food conversion rate (FCR) by reared shrimps fed on Artemia
=3.61 and that fed on the diet =4.69 and on mixed food at indoor ponds
=3.1 , raceway = 2.95 and ground ponds =0.65 . Food conversion
efficiency (FCE) for reared shrimps fed on Artemia =28.94 % and that fed
on the diet =21.57 % and that fed on mixed food at indoor ponds =32.26 %
, raceway =33.87 % and ground ponds =154.14 % . Protein efficiency ratio
(PER) for reared shrimps fed on Artemia =0.47 and that fed on the diet

=0.67 and on mixed food at indoor ponds =0.59 , raceway =0.63 .
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Productive protein value (PPV) for reared shrimp fed on Artemia =1.00 %
and that fed on artificial diet =0.49 % in density 20 juvenile/m? and that
reared in raceway =0.21 % .

Moreover, the somatic shrimp body was analysed before and after the
feeding experiments and for each food types . The results showed that
shrimp constitutes higher protein percentage after feeding on
A. franciscana . The shrimp body constitutes 45.66% protein before

experiment and 60.54% protein after the experiment .
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