
2011 5r.ts 16!+ lrau r.Lc; r"F"lt ,jlr,Jl ;plrjl ;J4

\Ft lj US ,f AJ{ cottonseed cake ;Jaijl 1-9{ eJf J>t-i;tt
clJt.;rXl; _frJr -S Cyprinus carpioL. gUJt .71(lt Jtei 4Otr .9

dr.r+rt ;otjz.\t d JwYJ i,"3".3."3t

*.1 oJt r.J lt, i,li n.r".* .r,ai r-r.3

u,a*Jft
d tl,4J1 JJi ;iJ !p i!* cottonseed cake aJa.alr JrJi ,rol et.lrr..,l Jl ;rtJJl ci.t c"!.u

t26.741 \iull! oi1 Jr*C l(rr 105 it1.r *)t.Cyprinus carpio L. guJr 9rr(lr Jwl di>{,

70 rJ Jurlr r:1,u1 il,rer J<, (),rF ry i'r,r '*-i ,ty c,.,.ti I ;atyi t .- ,r& ((c/gr0.84

11 ;-i.r* .L;;t/v.'*-l)rlYoP ,*At 1.qr,r$ U;i'Ll ,Jr .,Ie,Jpl 6Jl *ry'r ;;){rlr .;r Lr1

ii.jrlr ,,. d,Lijr .uJ,| cJ"( ,|tj.tt St Yo4l1yo32.5) oh25 ai sP oret (131216ilr &)J1
r 

6.rt oua-. ,iJ.Jr Ji +S i,r iq* drJ,Jr .J" %83.33t Vo66.6fu %o50 Jr.r...r rr, * qrl iJ(lr
f# JLiJt.p.rr.i]+l drr,. ei $ 171615y 6.E'lr ;J){dr d$'Jr rrl .c,ilo {/,rr1 ii*rr crr!-r!r }J,

.,Jrlr,r/, c.bilt .1.5J{ '#'h+lr%32.5toh25 * ortt 6*o3l! |r'i,"Jt pr.r*-,tr

ij)tilr iiJ, sle rl.,ill JWll !" \, (P<0.05) U_* Olj rJ*J lJ' \r,,t r)l J-l,Jt e.ii, cri{
oif, t*, (lqrJrj J-,rUlJ i!trt., iir:Jt, I,iUJr JJl,JlJ !F*;Jl J.itJ f.,Jt J.,,,: rrjll 6)rijjt ii, J
,rerr'l u+ .ii;r irrf.Ur gu.rlj i,jllill a;"rr {J,b 1P<0.01) Ur, Ux4 i*.$l tiJ..Jt J, ali.ill Juill
d,-lr lJ .LiJufr L4]f, ,f 71413 6i.:Ur lrte auilt JuDU 1p<0.01; 4Jl, ,{Jl^C iljr*lr el.iijl ;*,s
iJtii c-L5 GJI ilJl J..l r*r"er""Sjr oriajl slr qrln -lorb dJ.Li,r JJ{ 4! r.,J.rjl JJ} ,,.,J Ju,-.1
Alanine transaminase (ALT)1 Aspartate transaminase (AST) a-+yJ illrJt c.,qJ!l

.i-!$t iiJrjt J, rl.iilr rjwyj fJr J-a. J d<Jl Wr/.1 c.t+- r+! J,r.r
ir,till

lrl.rjr 4,r*J,Jl crttsjl Je,pr ;,ils1r.9 a* *! crl! i.si', Jrr.... jl4! 
fulr J c..,!ju c.r_6

J-lJ .rjL--ell 4irr,J o.{lt Ut+Jt 4jirjrt)rl,.rlt o, &, djt irLJt or-jJt it.cl 4p"jJtJJ.Ul crl,iB krj
t{iet*.r."1 dr.l-,j ,:!ki'rt [y * il,.l9, dlt. )l]l ojr ptre*-,1 i!-i Ot dt 16; Alceste ;rtJr eJJul

i.l,r.jl !ra!il! L€..J L(., aJur."yj ,/, ,i(l.j i',i1.t.rjl Jrt;*jl i,,"jl14 c,i2 rJ, 
g dt u.lt i.rijlJ i.ilrjl !.:to!

.l:.t-Jt if \rltJl CIJ'rt & .q* Af.i.l, crrL,drj ; ro..Jr .riry i,r ,rf Lysine 4+)tjr r"",,11 err-lr
,Jairr.,lf 

i r: r-l,,Jt Ji qf * 0*35.843177.2 t6;.2001 lb ri sr, sp 0lJ.318.16 *t";!t

P ,tp * 0J'1, 180.15 te-ij irJl g .rrrJr 0.i.. i-J i,, stl,Jr CLi,)t qllrt & ara d ,ity'rdt
J---Lilr !)U .r*_ 124; ,jry'r irle 0.LiJl jJA ., ,E ) \!-A\ Jj # ,y cr * o*ll,9g ) 120.66
Ol Il A-cJjll c,tittr, A-t:Jc j gC.r/J JJ.a.l b.tt1l]-ja qJ p.r*-:; i,i,€Jt :,-,,J1 ,!*bl ,y
.11;;ja"{t a,J-'ll .rlj! crt-jtJ+t djy, d k ui.".l g, r.rJ gossypol J.,ri. Fr irr..rtc urr;,r
J ,rJ.,r:*lt 5JlrJt &-5 a-r!-j,ijl sy.ult q;. Olijr .11rr 

-# *j ar,"r.:J dJtj.Jl !, {J,Jt c.Arl

Ju.pl Jt+t J! +*/)Jr J,rJ a^r..lt i*-l-.rl iii.rlit y'Llijt iir.pt Jt .t lt i.Jt d,, ,rJ+ Ji ;*j,.aljl .)Ul.,ll
.g'jt C-Ul ,r-et, ijl-) i/ .Jr,

.Jlrr i&Jlr - J-rJlr i-r+ - ,;,!uJrJ t rJjlr iJS .
.JUr ,cJ"Ji - OJJr al, 14r' - rrrJjlr ,5 *'
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Everaert (20f0). High and low temperature manipulation during tate
incubation: Effect on embryonic development, the hatching process
and metabolism in broilers, Poultry Sci., 89:2678-2690,

EFFECT OF EXPOSURE TO LOW INCUBATION
TEMPERATURE DURING HATCHING PERIOD ON

HATCHA.BILITY AND PRODUCTION PERFORMANCE IN

S. H. Majeed
S. A. AIi

JAPANESE QUAIL (Coturnix Coturnix iaponica)

M. A. Ameen
N. Z. Na'oom

ABSTRACT
TheexperimentwasconductedatNinvahAnimatProductionstationto

study the effect of exposing the egg of Japanese Quail to Iow incubation

temperature 22Co at 13 day of embryonic development and 25Co. for (zero, 4, 8)

hours in factorial experiment 2x3 and the effect this exposure duration on

hatching percentage and embryonic mortality and production Performancr' -
fne anatysis ofthe data showed there is significant differences at 57o level

in the percentage of hatching of fertilized eggs among cooling lemperature' The

treatment combination of 22"c and 4 hours cooling period gave the highest

(33,86%) hatching percentage. The cooling temperature of 25'C for 8 houn
periort letl to a signifrcant decreases in hatching percentage compared to the

control treatme fi O2.2%\, Also it was found that the mortality percentage and

the percentage of pips eggs decrease in the cooling temperature of 22"C lot 4
hours compared to the control (1.1'lo).

Tne five body weight at different ages, feed consumption and feed

conversion ratio. No statisticat significant differences were found among

treatments.
It is concluded that cooling the Japanese Quail eggs to 22oC for 4 hours or

8 hours increase hatchability and decreases embryonic mortality' This has an

economic benefits.

State Board for Agric. Res. - Ministry of Agric. - Baghdad' Iraq.
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,:rlrjr g'r.! JrUl f&rl ljl, i6j
;--qr)l rrttt--p)r lrr*-q Jf ..,7}r Jr.*-Frr glandless +r.rr r{iJl ;l Uutt o,gar JJ{ dr' i{r4

'4rhJt, rej*lt a.;".! !ai-i., i,,Lijr rjt e!(r \At lt \_g d? JtJ+_r Jl ;frlr c"rr.lr ju
F--i..Jl ) t+ etr! (6Jllr ;l'ur) a*.uli,t rLrrlrl {1r+rrlr multienrymes €,l4}.Jt .LJ, fu,!.rrl.J
d i*.,Jr irJ:Jl :*r r,u 6Jr Cyprinus carpia L. iu! ./JKi ifu qiu, d lautoclave) !r+3ilrr

.drlr

d,nJldA/,J JlJJ,t

, ,1',rt - ar(ap - JE,)! !Fei, e'lr 4 t*Vi,ietr,.t;l, f.r.1 jjwyj jl3 ,u.,! 0i.-Er f
cr-".U i1.r,a.. g.1ryrr ,:r,.b :r.r*)r i .c- 40x r- 30xn-,60 :Ct, tl?.1 A, h n.-elr+ g.iJr

i,:t-rjt j, *t C rUr 4p5 o, %20-L0 Jtr&.,1 e jr .crJt r{. n[bJ 4.+,q]t Jrta\t Jie Wl
.ll r-,i c,-)trr glt u.ajj.lll flJr:.l, ti., *?V jt Lttfl\ qi rUr artT r+J.) c J .Or t ai)-p;

.r-ii 6,3114Ir ,,!r r,r .117; ifO-ZS i,-e Cf d' i.dujr aqll Jurr JdJ L",1,,,+J | 2g.9-23.3
s.rlr .:Jdr ,F C) 7.8-7 ,4 4{ Arrir. c..'.rlrj Livibond Li \rti- jt6+ il-r.2 'rp_pr r-g ;
!* {rlr}. cil5 gjJt ;r-sr-,t ,F Uin- Oxygen meter jL6+ e;uJt +aJr)l u,r;l p.u.r,-r3 113; re

-h--1, Ut-r! tJJ 6,JJ.AI it ib t )r$ dg 44rtt i-JJr ia-a:, u*_.p gu i .fle*7.6_7.2
ir d--hijr rlir elSl ;,-litlr a.,"ijr d*i .-,*r ilJrJr ,y ds lCl Jr+ Avizyme@ 1200 c,ra;;1r

8001 Protease;-+ tit) k;.lar--,100; ft-glucanase ,r5rl5li c,rr-rt sr, &+!r U, gJa4
r*'4r .,r, tl ,U.ri,r rrr,r da !rti:.,!t iFi J.t4 1;1lv12500y Xylanas e fit jt 

7"yt1 1{lAv1
grj.i,tlt :tal,t pl lp$Jt;Jl,i !,'i,- .rarJ irrJIU Fj,JtJ Jwlt -,r # ,Jg!r fdt !pr.,6ft d
ilrr-> ia.p c.,Jrr..tJ .Jl-Fl 4ui &rs J Jrt4Jt c.-a *)a1;t ,Ft pr )rr,. O ,r4l

. <141 4ir 15 ir5 rt, 15 !,r1 p"121

d nL,lt or-;U arujr atJ:U eujr )..4jlt ga gt (y:it ,q ihr)t ul. $ & J*t i
J)-l f .orul ta &-P.o.h.alt JJi,l 4,. cljrr ,r!.,i:",r al.or 

0.c il ,.,;.rJt 6)t a iEir.r - *,..o1 rtal
%66,66 .%50 ,%0 .."*l1 (&i+r.jr) arl1:--Lr !-r.a-Jr JFi;-.5 Jj !.hiJr _11t er5l_-
r-r-jrrill iJ_l.i;Jl u.i ,,_.t a,J.53r i_-.i;tr,r 0_, 0A411%32.5, %ZS ,o 0 i+t st ohg3,33l

r-i'*tj lrta J<-!',{.LlrJ al.,)r i+i.ulr ttJlt J.J*fJ .11;J}+ d gt"+(lt tX...t il titjr<r t ,}}tJ
dl,Jr .,L Jr.a,,"lJ e*l' al, fr.Ir l/ a;lrr;L-t, rdsrri U,r",3-;t^u q* * JJ..^I irilt ,Ul

jbr'-,)r 4-,.,reJk!ral 9r-,riryr c.ri:-ritrir .J,,6.4-afi##:tsci''.''J*'{
o-,.i*t eiLjJl e-;(Jr Jwr .;u-r;,,. l0S {Jr.rlt oj.o J c".*r*.,i .:*r/r ,.pr.tr JJuJ f*hrl
it ,%5 i1x*J JJt-.i Jrrrlr c;e :e4CO.Ufl674 6t,tr,t,)j1 JJ,,f Ji)r Jrrl,,r li.

'i'V) i?rlc'}tLr r* i'r, U'r" tl":-t'
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ill+! irtl! !,/rJl l'rt, qJJ .!.lerl 007E-+/rfrrr d aljll

)tt
i,L31

%41

.1.14,:l5

alijl

%32,5

.r-,JrclJ

cHl

%25

.rr{ €tF

cllj,

%41

)rJ{ {l5
d}llr

%32,5

JJJ{ ,J$

!!i,r

%25

)JJr c\t
i.Lill

irjrAr "x,
(7) (6) (5) (4) (3) q21 (1)

5 l0 t5 5 10 l5 30 \t'!t Stl '^*-{

4t 32.5 25 4t 32.5 25 !ln, ll5
t0 l0 10 10 t0 10 t0 ,:Jri.!r !iJ..J
t4 t4 t4 l4 l4 l4 20

8.23 ll -14 14.25 8.23 11.7 4 14.25 18.25 .\P a)3

19 19 19 l9 19 t9 l9 il4r ijli

0.5 0.5 0.5 0.5 0.5 0.5 0.5 tl,lal'+

1 I 1 1 I I I ar,!J .:,li.llJ u.
0.5 0.5 0.5 0.5 0.5 0.5 0.5

0.5 0.5 0.5 0.5 0.5 0.5 0.5
Agar - l!r1 6rr,

Asar
0.27 o.26 0.2s 0.21 o.26 0.25 0.25 a-lt

islCr €tcr €tt.t
avizYme

(%) e,L..nr r.fjjr
29"56 23.4 23.49 23.58 23.37 23.3 23.46 24.1

9.21 6.25 s.30 4,6 6.42 5.37 4.5r 3.02

24.82 14.0 12.t 11.21 13.89 11.97 11.08 6 fl' .,Ur

6.32 6.88 6.49 1)< 7.1 6.6 7,13 1.41

30.39 49.47 52.62 53.36 49.22 52.76 53.82 s9.41 NFE q+.1r.',lt

12.84 13.32 13.46 r3.33 13.33 13.46 13.35 13.75
(a; :J,:r ai$ 1'

qr€lJF
,Cl J-)2500 Xylarase .,*r{rr FrU P/a&J E00 Proteqse p2Srl naltt>]Io0 0-glucanaseii6}tr+ ;Avizyme '

2011 Sr.tr 16.d* lrau )Jr) L.hJl 4trrjl irl)jjl il*

ej.rr sJJr<Jr IJl-e);,.rlr d-jx,rj d--lailr JJ{ .!.lJJ ut sjr r-#rl dJuj<ll :l JJJ?

ME(MJ/Kg) = protein r 18,8 + fat x 33.5 + NFE x13.8 :srr t23) r]!r,. \rl, iir.,r &Jr {GJr e!- a -

s)t.€t-rr c,Jt' +Jl i#FJl ,jiy,Jl (al,lrr/cJlJF ;:)1J I r,*J aOtr e-, (Jle 
gkill \ari

4-r,FJ, otLt (4t3,2),flr g){Jr (l aiJt .rj1lir u)e1% y gJ.iJt .,1q eJJ iJ, eil3,?*r

sle %83,33J o 66.66t %50 Ju,.-.! +4 gl q53! ::olajr 
4a rlry'r do %41)Vo32,5 ,0425

LJI .,.r-Je rtt/grl q,4 Avizyme 1200ooq;;tlr !-Lt tSJr'LirJr, !"lt JJi +.' f f* *Jrlr

,rJ o;rr1 alrjt! apdt flr*-,li t6i ...I.rlt .uJr els drL. ci $n 171635y i11tJt dJ)^jjl dDLjl

.)r,, CrrJ vlJr ua;r g,,o/o3,*r'. JrrlII e{Jr .+lll ,} *i,l rJ.i{ 4,f oh41,1o/o32.51oh25

d';rrL,r sJ, i:L-"rr rrerJrj l$1 .iLJ!1, ,lg)r ,al*:".e3 ?r}r g^rrrt; i!*l ,)Ul J$i iit-oVl
'18; A.O.A.C. # o' rn''Jlr i:r''.;tl

:u-rj,;ilrlt ,'i Ull J/ ir.' d,, 
yv"{ irlrjt J,* ejs Jy.'t },b irtJ iJtJl .lrLll c^.r,r^.l

qr-Jl .-*:Jl Jr-,..1 Growth rate (GR) J.Jl JrlJ Weight gain 1WG) JtrlJ a*,jrl irqjJl

J.-rLr., Specific growth rate (SGR) ur.1r_rlt J,...dJ! JJ,..J Relative growth rate (RGR)

: lcJl c.ll)ult ,s4; Food convcrsion ratio (FcR)\r,t.idl e[F,Jt

122;1t'1 ;uq1t irirr -(P) \r'tdr olt - 1r*'/p1 +irr 6)ujjr
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irrlrJl gJ.+U lrdl \rrl'Jt Jijtl CUJ

<22)et>i,a.lr i.r, t 1g1 a)!i a.:ult = lpjq/i<c/dl r".,Jt Ju'
l00x 1a-*r/n-a) \rr.rr{lr irirr / (Ar) d'*,r' oj-dr -(g}) srkJr arj}r - (%) $|-'Jt r".llt JJ"

,J' - oilu

.<251

/t -,relt lt Jr..r10l tr ojl -
(lJ{) .rra;ll ir.

1/; JrdJ +blr ;;;rlr irur/ ( dt) J.9r,.lr ,.il'lr i,"5 = (4rjr ;rrr.r r'l* C, \rfl$lr J'"Fr &u'
<zs)

3.5-2.5 nFr fLJt 6iG g.' ,:-21t7 5 ;fil o$rl,J, i#F.Jl iJl Q'Ji J PJ! CiG €'itl

ars4 1l"r4j q-tut d e., ,119; severing caudal peduncle d'iijr i&jjt gli r+ pt'lt gi ',-!'

ll.t*t1 rtf t:rb;q6 pr.re.r."q ii./r 61ry 14, d qfu f.d dJu.,Jl .Ei' &t J'rrll ,.1''i il &15

i 20- astyuy l€!i' aJ .uJi i,cv z:Drtr..l"Ir Jf i ,yl <261dirj.: 10 id oair 16.111 1500

J.rr-JFr iSs J,tt r! 17; Allain i.i,-/, eFq Jrr*JFr f ; oti a ':J"rr*rr uerdt ait ir&

u-J$r qr3.rFJr 4S c4 f . Roma Haly, Giesse ifr,- 3r Reagent 4at': r-i'rtf ;t't*;"'ta.1

./Lj 6 (UK), Randox il,.-.r 6r:I y 4v ..l*;6 9r'u:'"q1 1151 Biuret or-19:n-Jb lue.!'q

117; King j Kind l-ar-r! ;r.ri,-.,r, Alkaline Phospatase (ALP; g&ulr .pti-ylt 6.rit 4t'i

1121 Briggsl Doumas l-i,r-* c.e.r*:-,r.(UK)r Randox ttl CEl gr getr ci'rtl ;t't*:"et'r'-1

)FFl ;-Jw cr"t-iJ San Antonio Texas , Stanbio itP Cl-Jt g'r ,ru ri'r(f pl't*-'ta1

FFt t-Jui ar*il 1201 Frankelg Reinket ;n"rb !:,J'!'l AsPadate transaminase (AST

p**,i .(UK), Rondex "E'-t ;y gv eiJr.f pr.rz.:-"!i Alanine transaminase (ALT)

4,faJl cr,ult il, #i,, 11998; Statistical Analysis System (SAS) i'6*r \rJr"'-tl e.ull
Complete Randomized Design (CRD) J-'(Jl \rrl1'L'Jl Fi,"'c:Jl fumEJ i-'Jrdl sti''Jl !i

multiple drUFll :.r-... g33r;kil p!.rri:-"! i-,j.1dl sti.all orLly gr.:r"Jxll drll JLi'l f.,
.111; Duncan s rang test

e-!-iLll; eu:Jt

J".:Jl d tJ"-r".,l Ji 6 ,f V-F )tr* ;.!ilt cJJ rJ>t-t iu
l+"J,+.Jr d-,)1,,1 {Je il.i,ifl JrIr''Jl 0!.L 1P<0.01; L-J]J{| Ul, ,il-} tf l O) J)E Ot *a
cIJ o1-:rr \ill i-.$1 riJrjl ijrc'il JtLi r.e r.,i.t i:l{i lJlel sle Jy}t 6 it ,i'F 4'j1 #'} ai!'ill

F"euJ! dJ.,ilr d.Ls 4.r,, ltJ f ,;lr 1l5f r iiS'lt ;r, 
oh251!-Pl J, i , .t U yosqJ\*r r, 

''t o'hill

1P<0.01y L-Jre L-rJJ*{ ,rrlilr LiJ, ,J),9 c"iJd, 4t Eclg 22.73 4)ttt lrUjir ''4 ir lr",}tr

dJr &r,Jr riJ'Jt irl, Bt.iilt ;Jki)[J citl tdr Jta\ i q).rrd) U)rr!'* ,(laiJ, ,;<c/d18.10)

;r, %41 * a4J'Jl .ir crf I J! (ij)lill .* oe \tl.,fi | .euAlr li, ot 'll i<r./Fs 14.79 c,'\
.Ull J, rJ i,, %83.33 Ju.r."l ir-;l i.sl 4'LiJl ':JJ

ii,b ugrr (P<0,05; gyrr,-r>U'r 59) Jt tj*it ;r2it (2) &qt * e P ) 6lurlt oj'r.1

rJr..j rr;1r arL-j ii, d cLrJt 9l<Jr Jur! l$1 oLijl JJ5 %41)o 32.5 * QrU' JD{.Jr.' A1lA!

%50 c=rt Ju;-,!r i'-j ir! .rr F .# %25 A'e l-.er'rr iiJ.rlr ;,e L-v 6jt oi- I "* r"l'
q21; Robinson &ry r"+r .dur ,J, iJ)uJr d,r,J r,J.Jr Ji 4J gr lJ4 %83.33tvo 66'66t

dr -,.Jr c*r.rt .Jr;.itr gra drr, d ulr Jt:]l.J ,yo s|*.cJaijr gr li-s Jypl o<.1 r
Jr C -}r a;;Jlr arg;tr; rrJr J-t aajJr lrUjll lb ,f* Ul}r {'""rrJt d hb J'"- dt '*t+lt
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20Ll 5:* 16rB lrau )re) i"lT 'Jl i:ltll ielJrl +

;ry-+>{lr 6o-.lr e.?.,LJ! illrl } Uult., ,6r€}\ a.a,,Jr9 1p-1!r i.ruLr}l ll.r,i:-.1 rJ.zi :+-+1 i*.
.12 Jl*) dlJ.ll ,JI9 iriJl ald-J"ill riil^!

4J J3 lLilr eJi Jy-r i*,, i)u.j,r *lir <P<0.011 iJ-j,lr 4tl o2jt o\ Q1Jr.r+ cr osr

cJ d tr*r irru u a.r.r/! r,i.ijt ll otr.rlt -LJ, ALr!, cjKI rry aL.t^tl in-.r.b irl JJcJ ,!-FJl J,
;t 0/025:-! ..hijl el5,rb al.Ufl rjwrj SJI ,",J! 4tr 4J-4 dJ& il ,\rrll J-:JIJ \s-rJl JdJl

UJ dJ, de %55.07 e.d{ qiJl (a.l.a}r4 F,rr.lD .!,.rJlJ +rr aJl}\, iLrrtrl (5 iiJr) ;'JS3r :41,,,1

,oh 55.291ir-e3tli F.idt gl 14 iiJr ,%56.421c,,tr-.;;tl t J.rt* ,J,t l ejt,lf 'ty 
oh4l i'-r clilt

t-,lrl iu.it (Jie ulill rlwlr r:,il il ,\relt J4Jl ir.r, \r,Lrr)l J"lrdjl CtljJ rrJtl t lilj ,(7 iiJt
!,J4 iJrLllj d--l4i,l clJ %25 de l-J$! iiJ"Jl r!:.,! j>{.lr i#{ (Jre a{rfl grstt oe <0.88)

JE !rt3' ,W i110.74; :Jlulr ,.iJrl,r,rr hr dJi, i,uiil^Jl ou!. 'lrlJ 0.83 c4 d, o,rlt,
irrl ,10,63y 6J-rll. lf-.ull oLijl ,rJ %41i?-j sfe L-J*t .r{LJt :iJrllj ijJlill diJ, ialtr;r-yr.d}

;r..,yt+tr gsj.o ol !l ar.,*l ,",jrl 6Jl.rl i,..l&Jl t.16 gfll J"rJl, {s*;Jl ll -llor. u.lldt 3{i,.!l":rt

d .&Jl A,Li, e.ra .116; Hepher.r+1 irl Jrcf I OH l, \r,l&r)l i,lJl 4 J-r*l a*'Jt },b g,. olfC
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THE EFFEECT OF SUBSTITUTION OF SOYBEAN MEAL
BY Cottonseed cake IN COMMON CARP Cyprinus carpioL.

DIETS 3.GROWTH AND BIOCHDMICAL ASSAY IN
AQURIA

M. A. Mohammad- V. S. M. Salaei.-

ABSTRACT
This investigation was carried out to utilize cottonseed cake iu

formulating diets for common carp Cyprinus carpio L. fingerlitg in an attempt to
substitute for soybean meal.

One hundred aud five common carp with initial weight avera9eil26.7 4 +
0.48 g /fish had been distributed randomly over seven experimental diets' with
three replication for each diet. The fish fed for 70 days on experimental diets
which contained different rates of cottonseed cakei zero%" (control diet, diet 1)
and three diets contained 25yor 325V" and 4lo/o of cottonseed cake of the total
diet (21 and 4) respectively instead of 50 o/" ,66.66 yo and 83.33 7o of soybean
meal with addifione of multi onzymes at rate of lglkg, while the last three diets
contained 25o ,32.5oh anil 4lYo treated cottonseed cake with (5, 6 and 7)
autoclave respeetively.

The statistical analysis of results showed there were no significant
differences in the weight gain, growth rate(GR) and relative growth rat(RGR)
among control diet and each of fish fed diet 2, diet 3, diet 4, diet 6 and diet
T,whereas there were a significant differences (p< 0.01) between control diet and
diet 5 for the above criteria respectivety. Food intake decreased signi{icantly
(P.0.01) for lish fed on diets 3, 4 ind 7 compared to control diet. The 6est valuei
for food conversion ratio were recorded for fish which fed on diet 5.

- Soybean meal substituted by cottonseed cake did not have any siguificant
impact on the biochemical characteristics of btood serum that iircluded the
activity of transaminase enzymes which ranged with in normal vahes for
Alanine transaminase (ALT) and Aspartate traisaminase (AST) 10.3-14.67 and
6-10 II' L respectively antf the hilhest vnlue of total blood serum protein
recorded in"diet 5 (2.90 mg/f 00 ml),

. Part of M. Sc. Thesis of the Second author.

.. Collag€ of Agric. rnd Forestry - Mosul Univ.- Nineveh, lraq
Collage ofAgric, - Univ. Sslrhdin- Tikrit, lraq.
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