
*'q5Jt51 6)ul J,r Jrr-l

,-er'[t
gr-. ,-J 70 e'-,,t n-70xn-30x,.-40 rrrll ri tre

20ll 2ts l6,a+ luev :.r1 r;.Jt iitlr.Jl &'tl 'l*

(PUFA) 6-4r:idr, e,ilg |@3 d;tr.i''e iit'!-!tfl
6lJr 9;(Jr rlwirti.cJ 1la:JlJ'ryr 

"p,9Ot'lt 
.3

CY?rtnus car?ro r..
**gJuJt 5)tJl *!-rJll 

./lra .Le

5wy l8 4 L" Al a.rl i/ o,-r+f

S" Vtt- (Krllarf .04t 12.24 012 )l* l Cyprinus carpio L. gLr -1119 i5? 144 U *;1
ta."*r i,rlr, g." ,lr r'rr+il .tlwf c+il ,-,Figwt 89 rl,tr'.J(J c1';F C'r',r 4'i-l c,r>{'L'. 

F 
r

, ar lF 1478.3 11456.7 iJtbt%31.82 t%30.51 *. lst* u--:tlt 6r rF cttt u-tic,

ariJr c, rj1 J1!r u.*fr 6t}virt \t% Q 1l.5,lS 1oh0.510 c,U1.-q .r. -.:Jt b91,tt3'c)";el

.G)-6 i,:l 4i^Jt .po5u +i!r i,,J.r.nJ 9-6 glt,,lt r) % @ 2 1.5, I,0.51 e't-j.-4

lJ-e RGR +\-ir J Jr J.rr.e DWG 4+t!J WG 4't53r 4;.1lt i)UJl FiJ gitrtt rrl9i

31 231 c,>t r,.-lr ,pi ,t'r. u$ c.^orr 6119 81 5.9 4 o)erefr a (p<0.05) a1- o2j:iz3

WG c,J.r 5! etl -rl J+Ji 1aj.iJr erj %1.5)E ,(i,,'-':Jr arj c"-i o/o1,514 irLl'1'lr c'la-J

RGR .p;,JiJ.ciP0. 1S9, 
? 
pJ z3r I C 0. 1 79 DWG,Ko/*l 5.95,& | Ct l,l g

.' 'rt: 
'r-i-f- 8 nlrrrlr i*i gwrr SGR u:y'r JdJl c',lru du c,+r t S ,YoI2E.2l,ohl22,l3

FCR;r.irlr .lrFl c/t&, p rrf. oiF r.J .4 d,ulr lJ, 1, t$i cr){errlr gr i"-i 
"P{ 

t0.0981

d,,r3lt 6rrit *r.; p e,.ul1 dll' ,Jt %32.84:3.04 c,rtq i! 8;J,lr"J FER rt.trlt 6r-tlS 4)
r1---lj e*J-j %2;5 ,.d,\..-.lr o+-tgt7.6'5A,2,1 c.r){'.ulr w'o'-*l olJ rgl 1'r PER

;1 Liri gr"lr irrui .d1J:Jr ,rte 1.031 0.944 n4t uxlij Filr J'.di 1a./Jt u-iVo1.5183 6,.*Jr

WG FJ r.J dr-rJ'J"!-Ji uii' .d 1ililr c*j;8 ,1r-..:Jt a9; 'tli 9/o1.514 i^Jrl^ll f.r Udi
.gwty'.lt d iJjt,ilr s-;Jr Jr",..! a.o,r cU.rg PER: SGRr FERj FCRj RGRr

ar$l1

i-*tr tf...Jiilr.r,+J1, iillJ UU, {..i 31i;-.JJl iF,l (Jlr'il e\e 14 cv\ir9.rJr rif

a-,UiJr rrUl d !,l9tJl C;rJr ;,. ia:Ir :iUJl iJFJ.IJ'I tJtr. ;,:at,2 iJil}l i",:rtil +5Y 4 ifruft

c,^i3Fr iiU' a. :rrri. daJ1tJt ir,. brJr, ttidl U dJi CirJ dPJ StJr $ 3S.5 tp uUr i1

.2t)L-attf ;llr !517.3 uf ,Ft Ji'tr 4 erl+r1pt1 s17 flJr tg 23.6 $t
-tt i|cti,J, Vr.il 4l PUFA n+j:.;Il ,.arj!l arJrr, i".:ll Jt :o '^.tjt .rlt"-'!t Jqt .(4)

gt--.ctJ 
'('UU, rev v4l o.p.rJr .rii .1or-6 1i n-6; 1l 6 -€*1i.9 1<o-3 ;l z-31 3l 3 -(,-9i

dr ''Jl i,-:!Jt !;"r....-nf| jJ-e1 r,Dre-Il1 (A, K Er D ) .'-i .rtujl s,Li.hijl ,Jl' W'ff
i,:;t!r etr!11 #y 4 uoor' &F' *.lau,r J."r ir, r-+r (Essential fatty acids EFA)

o-fi:i J, Lar 
-trl}l 

;+r 6u* ,111;*rt-,ftt {J.j..,u1-rALt {'J rty 6t-:i!1 !"i}t
.Jt$, e-,,tJ ,,#t r-tJ,t A,,

.drrl ,rrrit - \-jJ&JtJ t i.Jr a)r.ij'
t .i!,ll ,!u4 -!|.rri rrrl+ - lrltl Llt "
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+r'Jjjr oJ+lJ Jrqlt ,r..lrj' riirl i6J

dr' d,l'A' Jr ,iLc'rr d,, aJeJs Llif Cu4 r.r.t , PUFA (o-3 jbjr dr Elrrjr ,J.b !, Fi PUFA
r. .r.rJr .rar-r'J :i.L*.lr JL.3!t elil frbl,ii't wu;r, 131 PUFA <o-6 ,y Fi PUFA o)-3

;J+.lil! a<.*Jr t{+ i{r,,Jr LIF)| i---at' 119y'r---i, i-lS ol-6 J @-3 S-j d-.
{Pagrus major) red sea bream 5.pJt rlu--el.e (Scophthalmus maximus) Turbot
Oncorhynchus mykiss i,At.]Jfr Jtpr p f,'reshwater fish i.i"..-Jt ot. \t $tat3 ((24)

OPJ Or,r4.g 6JiJl caij g,-*Jt iiJ c"r.j g,r iil:: s!"Jr*. .J!r! tii:-r, rll C,'.Jr ..,J+ .(20)

..r";Jt 't:i gs J)+ ar Cyprinus caryio L. g;r:Jr ..,. 1r(!r Jrei .lu.r.irJr J PUFA o6 y

d"*Jl drlJbJ )lJIt

arg:lt rJWi

?J-+ dlrdr ii!;e !, i+!r LJrjlr J'i ir, Cyprinus carpoi L, gtJt -,1(lr :Juri c.ii
6J.Jr r*i Jl gr,lr 1:lw!r F.l .r*rr j1.,9 j rlwlr ,:'Jil ,-,<rl4lz & u;., J".C, )rrir or,5

20-15 irl'0",u{ya;,1+4!q i.;4* 39 2.5 '^*,, ay.t ,pt fi J )un 4,,!"/ &tJjll Ut/a:itJ+t

,.-.,:rd! itlJl e/ er! 6rrg, :r*ys tiil ;r'/o3 -0.a, !-rts ii,t* ,+irr ,ldr vl+Jr ,.4 ;-! Lt
.i r.* i,aE t ;rrJr .;-1 Lr.' a

rtlt ,.aJ
YSI eF oslr ci,.rrj-jr;aaJ1'tr -f ; crJjr€? i.h-rr..,tj,ir ,l-^aJlrtr.i5'J "-",
Saffron Walden C16t Li pH 

"rlr 
i"r,.t- r+1r ,1roi )g ir*-"f {.-rr ;(ri Model SIB

.ptflt rte 4ra --l .i.lrlt ,f ,#):t-f ir.t!;rtjrlt rrr 6;1ty4;s cJ.i..:rit +;]il WPA

.grr'4liq .irtj.!t cu {J} Ll.ltt ;;;p 0*}! 6 "i, rlJF dJli.ri.r

n"*"y't .9,D{rlt c.ruf,
a.;.0: .p6tt ;rtyt-oS t tr ujj r,.".Jr irrl c.,,-jJ [,i.ill (;tt -t e\rAjl a;jJr cal ii,..-.i
cr- Butylated Hydrox! Anisole (BHA) ar- a.lJl c.Jr.:t !, c....rr.:-,t tJ .6-(+ri U

L}j'-tf3 L;a.Jae a!-,ry c!.-'.rre Jt +Jr:ir i,it'lr :r1r i .i;,filr 3p11 6r-,Cr-,1

,lJr+ JJtJr i:,urr . !r.r U".,1 ,J* g; f,')i.\-J+,.py' r6Jau1 Hinduston-MFG-Co

%1.5 J%l1 %0.5.r*r u,,"*Jr arrl c.{) re, J.&f i-,$l dl aruJl ir',}SlJ \6J d,,,tjJl dJt l

3r-1.taJ16 ,ji iJJS"Ul .: .:J! rJJt €.d"j t6J c-.r'6-,1 L-,L,I lll i-)rJt .f O){,ltt ,rltlr 
"V 

o/o21

|i-ei l:.2;<+ q,+.a; 'rte -* ,f oup;e av j 'tl.11 Jrc) ,6-(+rl !/ ,141# ggF

F d e rjjr !pr+ Or""d J)iJ! ,JJLi lu*,,! e. cruffr .rte ,,FJJJ F+ &ob ;l<J r.ulr ljdr
.r-Li ilUn: :JriJt .J]-"f gr.rrr.:-ir g c,uflr ,rtr i.a,i ut"1r..$a e(t i!t-r! ,:.i r.&{ ,fiJ,Jl druF

* # nl'', 4 ii3u LiF c,r,r.,.al ,;lr 
rifwr J.f Jwj! p:, r.orr1 .ri,ru qa, if.F g* cru$r ,rtr rdr

,a:--.lr ., or;rl g,J,.-:Jr i'JI c,.i gJ+l ...r.J ,*1 -fu'Vy irF 31- 30p+.r e.ejr i.l::,4,
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20ll 2t* l6'tl* lret- ,Jr) :'iirjl tEilJ.Jl ieljijl ll+

;..-ers qi opLtlr rbit t ,r-{ J<J ie)tr r$r! g o*u # d t6i1,i" J.{ W ,F 
-3,jufl 

6r
.f$4J djf ;r,rrlr JUT ,y ,-N 

'Jv,t,., 
$ ;1f,t 4lrilt ll'te ci'bl ,ra .Ul"':-"l a| i4- attJ

iiUSJl srYJr.:Jl

!-Jfl t{^l iilr'lt .:.ryJrsJl rl,2) iu.i*Jt rlg:lJ ;,-lt .o.,-gJt 4:t tt !r, Citi c',itt

,jty't r'.rty't irrill ;LJtJ|| cJlry'l ,-i*ia{ *f ) 4a i '*? ,d Jr.r+) Ut.ujt ,6r,-oi1 6i)ldl u,t Slt

(6.25xN) Microkjeldahl Jr.rJflrdrrr jt# prJr w:.it ,$.r(.rjj' d,g i^I il05)
t.i-. iju-<fr iri:..f ir .Soxhlet apparatus g.r.uJr er)Ur:-,r jr-S* r-+1r d*"'-rt
L.,.r'J'i,.-J.J i.+lr ti.;' Ap Jt :vlt #J i ,.-iJd'6lr-:J c,,ur- 8 i.rt rr>tx"-.lr JplS usar,

,t:-jr gtJi LNI 212-Ll rtrl'.Jr MLW electro gr lourr 4 /i 55$ Muffle furnace

Nitrogen Free (NFE) litijt drt"\alr<t ul .(2) 6Jdjr 4lrtilt ditj.Jr ,rb rt :rI\ JUlltl
:gir rg dlJr ,z-p;'vaV r4t.. a si Extract

.1olojr ,ttyt + Yost-'jt + 0/o 
"-Jilr ,'A^:-,.' + ohgg1|r1- 100 = Ur.iJt cilJ+rJpFl

c,r..jrirjrj i-,,-.i''!l l'+ gi J1 gr,,]r GC grrryulf:r F J u-S*,St di]^U l+rJr;aolr olri
ltrl, Gas Chromatography gJujt itf lylfJt i\a ftJ,*.Jq rll, a..q/irrrjl i5/ltltalt
Flame Ionization ,"*,a Ar->r i1jh 1'.iulr Hewlett Packard s t u #, 5711A

.<21 J1lq 111; Al-Kaisey bti d' Jtj.Jr .,..-. Detector

Juilt dijrt

lrrrir-,r,i rt.r-i1 a-r,g/i-errlt ir531 eull llnJl d,Jt-tJJJ JWlt J-t j U"5jtt z1f l7l i
1,-S 1*.,-.ra.rd, gJ rJ rt ,i.rjt r.ljJt .rrjf u""-Jt i:rj qj t r 6-€+sl U iils c,UJr.{ d/-JJ..c.

Cypriuns catpio l-r,6rt-e e.r1tJ Kr 126 gi c.i".".,t .Ub J$ Cr-tF J.rrr;11 J/+)
a4 f ,;01-,1.!Lr,1 8 Jr.-rr1 *vii918 .,u r;r1l.; air,&lCl2 * u:, J*,f
i+rarlr a.r-. igl rrlr 4/.rr:: ,L1 84 a.rt 4.6Jr ,:r.pr ,$ j 701e"., 1i p.,70xp-30x,r.,40
'! j oijp;! 1%80i.*,,1; L9r ,rtt .,1ar. 6 ,rf'"i ,'f ,F l,!lt !r.r - 6yte etl iri., fu,t r!
e$.ggrrlt a)tf V)i I A"r)(-.lt iJtlt if;Ji Jl, tJylS r/('lr d,, dr.lr.r! ltv 24 irJ jsrlt #tr
,ell*eruJr irLJr pr ls !r.r,., ct;t F.* #r ai.o c.bf) tiy;,'oh3:, *Jt,*lr
Sartorious Ly gttJt 0t;or ibtl Jwlr ir.11 b. wtr'i F io-'Jr ,;J.re .1ir"- i*.rr' iru.:r

fi.FJrj cFJJlt f ga1;t i*! c -!i .errlr irril3 r"rjt qrl/ 1t*Ir rg.r.,"1-y ijJUJt &{ o.drrr. Jj
l,+t*;lt .ptjrlt c( *5*11+Ar
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%2

ajijl (:.ij

ef

%1.5

j.{j
i.)ill

EI

t/ol

(r.j

t)iJl

1?

. %0,5

s"a)

a)iJl

6f

%2

(...j

g*ll!

sl

%1,3

!:1j

!r-..l)t

4f

"l
g.,rj

.,rJJr

(3) |

o 0.5

.1)

.tJl

UI'
c.{)

,:rUF

(o)

25 25 t< t( tq z5 t< 25 25
ist-.,,
uJr

35 35 35 JS 35 J5 35 35 35 l{tall L.l

t< 25 t5 t< t< t< 25 25 25 &'iJB

4 4.03 4.06 4.07 4 4.03 4,06 4.07 4.13 .tP'o)t

6 6 6 6 6 6 6 6 6

3 3 '3 l 3 3 3 Vitmix

0 0 0 0 , 1.5 I 0.5 0
lri e,j

1.5 I u.f, 0 0 0 0 0 6)iJl c,Nj

0 0.47 0.94 l.4l 0 0.47 0.94 1.43 1.87 tf ,r^'

0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53 lJ-<l JLe, *

1u-$lr llarr t !-y')gif{,1<J urrF.j dB:'a'U'!'!:fja!6!8
5.18 7.39 7.tJ 6.09 6.56 6.69 6.79 6.46 6.47 \*s

3r.30 31.68 30.E2 3t.85 31.17 32.05 30.5t 31.90 31.59 te ltrt

4.66 5.05 4.61 4.63 4.75 4.51 4.99 5.24 4.95

4.01 4.ll 3.7 4 4.03 3.94 3.14 3.16 3.52 3.E9 JUI

8.46 8.018 E.09 8.23 8.26 8.21 7.91 1,91 8.76

51.51 5.98 52.68 51.26 50.88 51.49 52.77 51.37 51.31 NFE**

1456,1 r468.21 1462.83 146t.26 1466.05 1464.18 r468.97 t478.3 1467.7
:iraJ-l

l*t)j\ 't9;r-JJ i,,'rl \r.Ul .rijll ilr1

-ul+fi Cf ;il3 ()l{t-.J -!t-ar;lri-ol; .iF.ll dD\.l dLSJI #":JlJ ilii|jt c'JuFl :l UJ+

,Jl}r i)U! .rb ].,JJ (6

.."-,JriJr c,rr,4rj;3r llitrogen Free Extract ( NFE) " rButytated Hydroxy Anisole (BHA) Li irJI rr','
;g! i"f 3: <281# A l^rjr il't'tr !ri' Lr"r ilrJr rr$rjr 'r'r-' a'*

ME (l!lJ) = protein x l8.E + fat x 33'5 + NFE x 13.8

ClJl .|Jr., Ujfr tl/ l.rrj tLe XIJJ ell J.JJ LdtL)t e\;ja.)atoh43 rlt !eJ3 Ji LUr LlrjrJ !.JiJr JJI !.' sl"&-i

E .a1r-l iJy i.r-! 1300. D3 u:.91t Utr i.r-.r ?000 A ;yr,J .J, f Jt ,Ji4 U)rlr Supravit itrr Csl J'. ':'r+'l,'tj

0,00? Bl2 .a.u-{ n--rr,. 0.22 i6 i,!"g., dl, 0.45 82 it r.J-l d,r, 0.45 Br .r,'r'.1.r dl' l'75 K3 wqi., r'l' 0'8r

or-4rtJ 0i,l,. 0,001 uuJr €,bJ5J dl,. 0.0035 .j.'^,rr eu.Jt., p,r,0.045 ,r!/r 
"a.r.J 

s,.1.5.2 .:Jdr-tstjr .,a,1-, di,
.prtr 003 ,,.r^,lr .:.,r"./-1 y'I, 0.001 't'-'t.lt
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%2

ljiJr €.{j

ef

%1.5

{;'{j

i.l.ijt

8l

%l
€J-j

aliJl

7l

%0.s

c.iJ

iliJt

6l

oA2

{,{j

u-:Jl

%1.5

i;{j

.,.J'
4l

%l
srj

,.r-lJr

(3) f

%0.5

sij
,-"-:Jt

ti.le

:Jlt

.:aJ

ll

L'rJt jrL]!l
(o)

0,507 0.453 o.47 | 0.529 0.455 0.489 0,679 0.789 0.645 Cl4:0
Myristic acid

9.52 t0.55 12.25 11.E4 9.E5 r0.42 11.15 t3.08 t3J4 C16r0
Palmitic acid

2.681 3.025 1 lt! 2.E31 2,214 2.t05 2,905 2.851 2,768 Cl6tl n-7
Pdmitolcic acid

t.408 1.324 1.298 2.786 1.45 t l,44E 1.418 2.1U 2.658
CIE:0

Stearic acid

34.15 36.88 31.21 36,28 3E.52 39.46 17.64 37.19 36.84
Cl8rl ,r-9
Olcic acid

3E.4 J6.2 33.8 29.27 37.95 36.41 3534 26Jl 22,42 C18:2n{ Linoleic
acid .

E.021 6.251 7.t21 8 A8r 6,210 6,077 1,112 7,215 8.86s
C20r0

Arschidic acid

I 1l t:m 1.24 71t 1,24 1.28 t 'la 3.92
Clt:3 z-3

a- Litrolenic acid

0.31

UZU:S t-J
Eicosapcr|ttcnoic

acid
EPA

l.2l
C2226 n-l

Docosrhextenoic
acid
DHA

36.83 39.90 40.53 39.11 10.13 4r56 40.54 40.64 39.61
;rt.l$ TMUFA

r.)bt &Jr .* ri.J,ll

1,11

39,13 38.50 35.04 3L59 39.19 37.69 3t,09 28.6 26.74

rrJr /rt't' TPUFA
r,. J,ljlr r,rjlr l!,r.e

,,KJr

19.45 18.56 21,t4 23.43 18.05 lt.42 20.3s 23.E2 26,61
lirJr y'rJrr TSFA

Uirl,Jr

96.0 r 95.96 96,7r 94.24 98.07 91.67 98.98 9!,07 92.96 ' Total Fatty
scidsTo

rJ1* rrl f pj 6-r .r.lJ ).i,J r,a l-rijr JJ$r rry p)12!1te !. 1i 2a* Peak gJ r*{ %100 dS I it Jr lJrbll CJ.*

20ll 2:s 16JJ+ lucv r.r; i5Jr Lir/r atrtjl !+

d,J-Jr 4.,-.j c"rj ;;r :i,l*e srU1r-. Cu'q.,l, a'r!l !bb!! d/ J.rtit EJz.rll 6Dc ,nl; :2 J1*
rl .i.Jl a)JJl {:'-jJ

i.lr.),i

177



4tlJill gJ,'+U ir,'ujl \r'|i'Jl Jijl' i'IJ

i41.irslt 91t+:lt 
'., 

ir11'{l Y-ldt

(13) Koskela: Jobling ufi \iJt suy'Jr l-"'"r i-'.9.1'rlt !!'lr ,J.,g J''tr

.(4fuhr) \rJu{'tr irjrl - (.<Ir/Fe) gte,lr i,31r - Weight 6"i1 1i*ri1'rl :}w5tJ i;.1it i:u;lt

Relative Growth Rate (R. G. R.) 1%; s-J! 1";Jr JJ^'

100 x
(i<c/d) \r/u,i)r ojJ' - (q/O 46tu

Specific Growth Rate (S'G'R') urlt tJr Jr'
i/*{tr iri}, \r+Jr FtrEll - s,+Jr irjl s'i'Ljl c+)ttlr =

(lt) !Pi'l !9 i'$jll irll

Feed Conversion Ratio (F. C' R) vt'&lr .1,'F' l.;

Feed Efficiency Ratio (F.E.R) oA .i')')t t't6 ia;

100 x

Protein intake ('<c//) JJU'lr rcrrl

1%y l4l,lr d i,gjtr r-j x 1i(+//) Jjuil -iLJl

100

Protein Efficiency Ratio (P. E. R) <&r/stl if3lt iotii i'-.,

.p-lr .J Complete Randomized Design (CRD) J't<j' \rJt."L'J! Fr"'lll frr*!'l a

,F, ,\4, .y'.9 i-,.1yrlr crt&,lt c.rrJa-y g11 lr1rll .i1ll c.tJgtl ri9 ,i-9.pll crti'alt d drt'bfl ti]

;rrrr:a,rj <81 G<0.05) l'')-t- 4i!t4 & Duncan's multiple range test rj$l )Jr,

.c'ur,Jr Hi.! 123; Statistical Analysis System j|*l \r't'")r e'url

l,.!gull1 e,lluJl

rtlt u'ar.l

\>-?tt jJ,-,rj.tr r.;D+J.rrJr 6p) rF u$t rrlr f, ilrrlr.J!"Jr crlrr, (1) J<J c&.P-

i! ,guJr .-,.)r<Jr Jwl ,"1 ;..ry, ,3r 
lor 

Jlefr ,i r(Jl '!irl i 29.4-i26.2 4? eur lrlt d.Jf il)

loir/gy J.,t lt J*r tr'lrJr 0,
(8:c/l) Jb4lJ +jr iiirJt irrr1r

<<eilt,t d I.,l,Jt i',jrr i)lrjlr

1&r/g; .J.,*ft J*l erjijr JjJ

((c/p) ikrtJ +rr l.jjrr l)lijlt
1dc/py J;tCt rCr.r.,Jt

Weight Gain Day 1t*t/prl i"tr l'''i1lr trr{rl

<&/t'r d,*,'Y' urll:!1/rli9' rd
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20lI 2:s 16lJ4 lucv !Jr) iSJl ;:irll ;tlJlr i.t.f

{-+.iiolr ir- -M e\-t ..l;, i 30 - i2O av Tltf i.jr.lr 6rr/l drl.Jr i,l (lq.Hepher JlJi

or{r-. c,-il{J .i30 - 25 ,tH err ;.iirJr oqlr rJlc! iF.$r rJr/t r!l?t i,! (b Gerking fi l"+

L"t/ 4.-u ir+{,.+j. }11.11"7.6 - 6,2 w &)til !)lriJl .prJF! ctlt d ./1.11 ,}#J!l j5,
irDUr r1lJl i,".r ,JJ 7.8 J7.l A uttt (pH) +"*l*rl a6tr I tei ,6:t lt 91t(lt rJtrrl

.112y 8.5 - 6.0 c,r ei, +Jl i\.LJr eJKl Jwl {'t.rrJ

.+7r:Jr rOl erljll qa4)1., do"tJ$lgr!r1 iltrlt i+1r o).rr. :l .'15.r

DWG lr'lr ljjr 6rrr-Jr1 WG l.''t<Jr qlir arqJr

Jr--!ti \iqJl 03!r J.rr, 6 ltr ^*;rJt p{Jl ,Jl9 g.i.-lr dJ iJlctit J,' C,!i, (1 Jitz fri
d/Ir-..r. F ir-. J.r^tr r.ir J*lJ .<^ih,.e 0.53 128.39 J&lr !r4 i1 1p<0.05) !r-. 8 ;J,ulr

:Juli{J WG UJjr a)k t c,'irr. sle iat gr"lr rir cJ,;i .927,6 ,3,2 ,1 c.,ieh!r Cwi irll1f

i rr*. (p<0.05) cil*r1 1Kr/p 0.29 1 15.95y *rj1 i:q; JJ^.,,tlf 8 d,\.1! ilwl or4bl *1
s'rJ^, !. 0>0.05)'u-r'- ,-il* fu .957 ,6 ,3 ,2 ,t c.,)rrrlr ,:Jrrrsi d:ijrr 6)VJr of.r^. ! r+!

gr. RGR .r,*,Jt J".l' c.,'J.r.,1 DWG .+rt tJjrl 6)Ul \i& c.'Lti 5J 4 e,rrb.! ii)rl 6rl.Jl

DWG FJ r/ (n<g.OSl L1,,.. Luirr' 8 iJ,r.tr rJl-er c-l+-' ,r( ;'\r,r"4.')l ;lJiJ!
c.,)J^r t (p<0.05) lp. il>r".' 'at eattt (ol28.2l1glr 4,lr J.r^.1 1p/a(rlp0.189;
--. (p>0.05) i-,.J-. p5917,6,3,2,1 c;>{er--ir J' -s, RGRJDWG

112.42y WG c,r.u. p ilrl il 1 3 ) Jlr*r o. g;*'".514 o+utr .:lw! RGR:DWGc,1I.

1 d,ulr d ,.:r{i 11.79 + 0/o96.2\ RGRj 1afuil 0.04 10.148; DWG 1(i<c/f 0.31

i'i.t-lt g?t iiJ.Jl ilti f-fd rtl".ltf a.dl lbll d, ii{rJt JArlt Jgh, iJt), rrr- .(.!-j djir! O.rq)

,y ,F JJ iiltll tcitNJi-4 fljJl e11.1 u'-.Jr irr, sJ".; ftJrs-,| 0i 1+ ,110; a;!r o+lutr ,"rtrlr1

linofeic ,,J, lJ,iJl gljt .r"-lt a;r) c$ elJ,'-.et,jl :r..-t l-i g.iJt i.r-ra:lt diDAdJ Ul.iiJl i."iJl

P Fl>t,J' .'J (LA) 18:22-6 c;t-;.,.. irt-; alir# u* c,.. Q J)c> acid (LA) l8:.2n-6
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4rrrjlr JJ^J J,ttjr v.l,lr ljlr iUJ

lft.iJ i".(a irrf S ntJ..lt d,L"!t dl^Jt .polt gr J.,- gr.iJt fJijl sJ_JJ d-.,i.Jl f/j c,{j irliJ|:.^, fi!_j

J,i. i...+$r Lt\t o,'jt E {i l"{r*l LiJb pg A}At c.,r.r,*,lJr !J; d 6g't'.t;e irtr (leltl iilri J
;J.-.rrrr drr-tr)r 4lrrl Jl ilt pl permeability ;,,-5drr nexibility irJy'r J fluidity IJFJI

JSe gt;t ol ar2p Sy plt .Q\ JdJr .rfr,.. Crs; +!!r "\ j-p ,! p.ruj U rip .rJr1J .,yru

}rJtl J!ta. c|j! dljrjl &i":Jl c/rrLr ."r, .i ('p r€4j,r a.*bf pu,* C44 Oj.o.r,lr ;,r ,*J sle J!f!l
i-.r JLQ rtiijt qi 415 \r-{ i,.tJr !r}l )JqJ 01.1 .rLJtg J.Jr J t€,ui:^,r Cf ir, A,U' CIJ) iiJ.J! J
r-.1-r ere gi f.+r i4.-rl oQ'u' 'y 1i iehu q| il[.lJ Jr.rJ +i r121ll ,f9./ tJlrrlt rb{,6*,1

,1ri-: ,; t4af ri i-).iJr r..,_11 .r-dJt irrj e{j lip eUr,, ,15y " Sparing effect ;p.1.,/r y'y . 
{J...,{

linoleic acid r.1-r1 ir! .1.lJr3 'r+! 
eiJ.tr ,;dJ, lun:-,r1 JkftU 4/!lr li{.Jr c.,!}&:r gr p4,. r;a

Jl qri @-6 ;l-LJ precursors J.p!r ,)r. a./ iJ,jJt c",-j, !,,".:Jr ry'j {ir-j d (|A) l8:2n-6

dihomo,y-Linolenic acid 1 y-Linolenic acid (y-LA) 18:3r-6 : l"jrlr lrrtilr idF
Docosatetraenoic 1 Arachidonic acid (AA) 20:4n-6 r @+-LA) 20:3n-6

.Q41acid (DTA)22:4n-6
.,-.*r (LA) eUyl>{Jr ,a.r- ,y-t* & a).rill !:llsi I Jrltlt l{i,J c.rur/r /i^. ii e,*.1

,:Jr-r,li,,guJr./J<Jr.!lci il Yi .u+,u yat4.a;jgd.{)Urtrr-Fi,,;},lr ou";ttr:9;i.r^e

(irFi-f .r!,rj dlr!) elongated drJr #,rdl USflr il-u.lr ijrb) \r{r!r lurjr !rj!i i,j^lr cUl

delta-S 6-":.-Jt Utl;t or4.1l Or-.n ii c.,- (A>')tia'.r,ti U-fi4 desaturated O,i.iJr alrj!,

Owen J-,i c._. rla'r-i i (16 O ls;,r"-.": tf delta-6 desaturase l desaturase

iL-J-Jr JJ-! P,rr;+46 g"L-rtl altjl FJI lrlut 4;r.rlr ,arelr;La;f &rrr rii.1 ,q17y **lV2

JY Cr- ,:.iii Ji :{FJr Jtcl of; euql .128y i.l FL"tr ilr31 ept d.uJr !F.dJ l+1,'3r
I , rJt;at-e!J i!-L, {}l+J 4l C-_& U dDt Jl J tJjJ' c.,_;_1 ,-*Jr !y'J.- tj d,UJE-. ft*L,l
dihomo- e Arachidonic acid (AA) 20t4n-6ll bS .r,r.rl , (.^ !r,; - )r ,5r.4r ,"r.!r
{+r}Fr iL.LJr ilrll Jy*,;;. lujfulr erF a)5 20 ,r(l+ or.i,ttr ; y-Linolenic acid 20:3n-6

c,t-jj,r^ J-., \iJlJ 1ir.sf i f 20 cLr.y f,icosanoid J{ir.."Jd.rl rsy r".e- Jr.t,r, E.!JI ijtjlj
iL.ifl i.!.ri tit i,, t'jLr1 ,t_){!t glt+ Jl+t dl jr&J g-*r qya Cr r<J \'.l>tJr rrrrl! y g* ra*y
iJtr J-irr irjr.i .J lil c.iz1 t6+t f-,+t ;4,-.ii d e3$r; q.r$r ,-r,l!rr d, J{&Jt 1l&,;rt Uil [if tl
j+:Jr irJ.t \r1 r:u}-rrAt g, jr<Jt J* FF+ Sjsl't)f,t c.,r.,t!- 9l g*:)t ., .'- Oft ,F:
r-JLlr i irj ,-4 cru r--r15 k*r cr Fi ulplr iryrrl somatotrophein .,trlttr,J-Jr
r.,p Eicosanoid .r,-ir-f)J irJd .rJi.,.J 129y Vasodilator iitJl 4f)ljr CfJF rF,g r,Jl

.lJa,Jl ,:Jwrt j.Jl drlJr. l-Pl gt 4
,*--t rtt tlt il1.l-Jt :Jtrl Jt& cr.r*r..r 121; ritt- crl-t1J {1r;. o;rf i!,$t l-tJJt Ctuj !f
,re.:l 4 iglt PUFA <o-6 gr du r+r- 4J,ril, ,J!9 ,4ii e 4 iJiJ{ Atlantic salmon
:Jb 

'Ji 
ir"J$r ,rtr>t lt r1.r+.,A ,PUF'A ar-6 e o, aFJt c.,ttilt :JJd J. (.#-.tJr dr.. JJil 01'.,

i,. 'r 
ur.rrl,r ,it-s,t dJ (;iji:Jt rJ-. rL$t ,:,irf)tAr !i irujj Jdlt J.rr..pri4r d g/dr ir;r;orlr

4'- t",it*to,-t 't - j Ctenopharyngodon idella U,,l/rt -' rt3t 2 Cyprinw carpio L.
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20ll 2:s 16J* lrru )r') ;il'+l {'iry'r l'l)Jl ufr

.ri.r.irg rr.r;r o..:.^lr.7rt(Jt ,tJwt il ,;,1,.l.9,dr/r ,*%llahl':l0.s c'r! 3t1271 <o-3 1co-6

6 ;a' :'t1JJ{9 !l) riLel g.riJr rgjr rrr4t q;.1 lei'Jt ;etiel tdt rda, r,,t-'i a;rs J'tri olrr r}S

ulu3Jr Jr-ei O a4-r rdir't ri EFA 4r-ttl {iiJt r,rtt'it ,F ,?fl a\ vis udJr ':"iJe,

Okoye i.r*"-,r1 .skin lesions !*r d ct!{ i :* v&t'rrJ>{Ar: r"Jr'i"' !i fi, 'CL:JI

J 1i3/p1.23, Clarias anguillaris .lr',*,t! "tiJl.t lr i.,rrJ ii'L* !P) r)I"'a' 1161 Eyo'1

4yu*, *t1Htd,.nri she;l butter oil i,, iilr drt'h,. g.1{ ''-'rii:.'l i1 'Lr1 56 ct *tt'a}
o l i-'13...-,,r (LA) l8.2n-6.,aer-',.11 yr.al Jl,.il ,lj5 (AA) 20:4r-6:!'Jr lPtltJ

arlt )/f'r.dur !* 1t4lc 1.25 t 1.66 t 2.64 1 3.83 r.Jr slJ|, cill ,erj iJr{ iqrilj

d/r+lii'r ,-.lj I Lif li (i,f:r+ Yo231 *rJ'$ F#u'r-'t i,' fiq guitJl grt'r tl ct1'-it a)l

L+J (LA) l8z2n-6 r'.; c.r!r o>bi i.,vfjlr clliJr J)ta. { 6;9}r r*tJl y'!t!! i/':/l'1"'Ji

j...^ru r+.Jr !pu.!r a,ll dl u.64,Jrj, J'rr lfij ,12 t)stq.) d/til Jttrl! ijJtt #til 41oh22.82

.ld, t,' djl e,\:;Jt J)Utl d .,,*Jr rn ir\':*tJl y't.ll i,' ct"jjl )'E' (!;Jr3 d .jy".JlJ ![},r'l

,*j: (D-6 .P6'rJ ).r.t ry' *, ajrai c.tr' 1281 rirt' irrt 4tl' 4$r :-lJJl eil" irl

channel catfish llclalirus punctatus, rr-.;lr gr-1 .rJ'J' ,, or-3 ,relll .,r'r'' cJ.."'Jt

qt 4s.r+rl ;!,jrl rrUjJrJ a,gJt 4ijil 6rUJr ,J l4l,:- uJ lii'J Jrlr ,P o/olt yol'l 1"'4),

!:r-j, d,..-!l r,rj c,iJJ l1Kr ca;, d.hijl sJ-i 16-S p" 1':t^a' L{Jl {'urrr'l 'l,r 161 Cienc trlrai

28001 g1r171 %281 gru-.fr ..'1t-3Jr Jr-i rjJ){r J! ci"'f o/"a553 
'l1c',lu-JE '.e o)A':4J r)iJr

o/oQll1y-JE*Jl J, crlet ll oy L-s* risit lrj JF I ,:'<l.1C26.6 * C'*,' J;i1 1p'6/kcal

,-.,.1uJlr Ju-ei ;iDfr rJ lr/*Jr Q'rtii J'e lt5t1 q.'e:'J'';-ll '':rt-jiJ 
o/o5 

',s 
g-fi t \l* 4*l

4Jt't djr dti^lr JrFr J*.r ir,jlt iiU/ d J"dt ,rdr .or-6.ptrltl i'{i' t!'e"' CLilr

J<4 i.,,r,re't r1s, n, ?:llIH: J:H;l;il;;
SGR ur/r llJ RGR $rijl J'':Jt J&,.

L1- c--:r,.r .r-J 10.03 10.09$ 8 iJ,.urr rjr--rp! sGR gl 
131 Jj'rJt g" Ji'x

q.-ir r..rJl rr i;"af 611 10.005 t 0.0921 4;Jer.lr Jui! SGR tre l'. c']t't'^ll t'tr i (p<0'05)

8 iJrul! oyir 9-lr r"rJr J"rr. Jl"d dt-r.)l .'tJr.:ll gu c'.r691 .1%1.51 ,'*Jt ap r:r-.1 g"

,e.* 6t/ r-{!s I L-a 9t 7 t 6t3j 2-5 1 o).'r.lr ;,r (p<0.05) !r" la.f itr '>'-io/ot'S1

J*.Jr gr-l r.i.13 Jrr*) ('trj OJ+) i.i,Jrl I:jrrelr cJ*-.; 81 5 '4 c"!'tdt i1r (p>0'05)

rj..l crra$L-i O*;lr p,ll Jr.. )gt dL.')l #r*:Jr grrl ':rff 'r;i urlt rtlt J't^l rtd gt"ar)t

.rJr4lqt 911 ,6'25.3,2,1 €,1,r.!rJt @<0.05)Lp'1iJ'lJt calo/ot'S1tei8 il'r'Ir

aJ.-.rj \:J-j V"ly il Jl 3 :J,ull c-l,r-1 ,1u*':Jt a93 ,-;5 o/ol.5S 4 it'r'tr oe (p>0'05) i-f-

E- *JU' i-.rrJt etuj r;tfr .(3 J2tey91l e+dl i,t 1p{.05;'u.t" ae I gJt (!""":Jr

!jr!l f*l ,jiD{, d d"..:Jl rrtJ ,arij &riJl c,{j g ,:J"-.Jl ,i{j Juoll c'li 1151 4i{\'' i-'lJ'r

Jl ,J--,.," ,:J.*Jl .:ijJ ,lL.Kr Jr.r=-,tr irl c,* tl (Clarius gafiepinus) African catlish
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{'crJrr gj't+u J.t!l \r"ur lill itiJ

tiJ LA 18:2r-6 i,i-{ 9'F ,.. -iJr anl o1.,1.9 J.*,lr -.lr or'*irr:}''}11 clu*t)l irr 
'rJurlr

i..--il JJ-., FJ., g.J (14) a.rral Karolazos i-r.p cr:tii.1 .gr9!r o;o.i.;rr;t'uf i:1'u

oh6 t%310 c,9;-4 L.?1 l8z2n-6 ,.r.al Rapeseed oil 
'.+t-Jt 

eii;it ! dy'rr $rJr
t-rb." jiy fui:-"! 'Ut ai i.rr,,irir. iJlt i+Jr J alr/l .Sorrn o salar L. \rl"J!tJ! JJJ-Jr slu/l !i

0.56 ,0.52 ,0.49 1 9-;lr r"rJr J.,.t % $2 '19,761 .-'.! t"'i dlj:lr i!' tt)'.."t ugt.rJt in.iiy1

irr1j-Jl L!.i,rl iiJt flri!,l,t1 ,1%39.1-%38.7) dr.r.Jl 6,* aiJt llrt!,l 's glt J-'Jl Jr'l

s* C}-j,t r.rjr J.^'f 0.53 ,0.52 ,0.501 o*,lr .r"rjl Jr,I %a73,69.661 ,.'.,'llt o;tl 1o/o34,41

(i ,3rd1 li1,tJl W), oi J<{ GJr 
.."q } FJi]t,-,ijlgilj .,cte4-[ JerJ JL'! i,r, urr.'Jl ':'rs,i {r/r

g$WJor, J1i gfr n+.;.:;lr Je,rlrlr .!JeJ 6.oJl ua.$l 'J*L JJLi l"i p-+q d.:"Jl ''rrl'rJr
q U., djr a* j',.ji,\ L."LJl te..jLrt ,tt- VJ i't' i,.Fi tA d.rrjju al.rtt ii.alt cj'U ,(-lJl &J'rF

lY U,,fy'rr O*,lr J.Jr)lJ^. npt ft { *t*r .;r.rJr ia'ttt &r- Ji d,<{ d}t i/,t! tl
Jl+"'l! sLL, tb C Sl- u !j){rl iJti j r:9./r 6..i-ill dJlJ*Ur r5;.J J-.u a+Jil .J,l'ltJl itrl

e-.*\ ggll ....-Jl JJ.-.I e,-* O$.sr.l -r1r c-le-; .1301 r'"Jl c,'lr*' f,$ dulu1 dr'i'Jl

shea butter \r-r1 l.'# i+J-j ;st'a-t VoL c.6ru's.,t -r-r 0'0051 0.007 ,1.008 '0.012

4 %l -a-rv./-',{ (LA) l8t2n-6 ,t "5 JlnjJr er;t (AA)20:4r-6a.}r-aJ r1i}r iPr-,'iil

o|ef 4 i-,r1Jt c.r.r ge lLnur:-lr .-ijl cr'JJ*. lll ill -b-tUJ ,Clarias anguillalis crl+'rt riitt
.:L.r:-lt cJJ{jl ..!>t *r ,uJ"lr isir .("...1r t, .jy-l ,11 r9r t4r,:"4r.:-l \ijr *'r"Jt gu rt'

c;!*-r. 6r$i u Ct'JlJ J.!ii J<* Jir'il 1r dt irtp t+ri! a-lJJl J irlJ$l oli.r irii:'"l
c;>{rr.--r.lJ Jwlr ji s Jr,, q1.!r$t au."lr ltb SGR uty:r 1",,lr JF erJ. c,i. wT 6rJtill J.;J!

ctsi itsl CP, dl ilLe) 19; $i Jw>u ur.r',!r orl;lr o).u';rF lJ i'tl ,tr ..r.lt+'Jt J l'it"ilt

.ilrui.r iJ*. cr\i';il J6!i ri GJI 
lilr'll .:r>\eult rJwi I ;'!.tl

PER.:!i.rrr 6rU5 ii*;1 FtrR gtirJl 6*tE $l FCR fil.irJl .J,"Ft .tr*
i! FERI tr.CR \rf, ge fita-fit,rrrur |rp lrirlr ,-,,r<Jr {lc I el" <l>,):e tF
,-q1oh1318 UrLll .jf" t*i , 81 5 ,4 c.ryrlell s^J t, (p>0.05) ""-*'Ol) )J.J d'.a;
,erj-iJr !'r,,it !)J,..J sr.i.rJr 

j,-F' Jr.. gtqrt 91 7 ,6 ,3 ,2,1 c,t t^!r at (p<0.05) rry*. liyilr

r.....j ltiajt ,:Ja- dJt 8 ;Jetrlt r.r r, $'a i..,-tuJl eyrl'll U{ t 1 p>0.051 u-l- ol} Xla ll
dLj P rtirj! 6'tit 4r-i, Urirjt &Fr J.,,. c,lii c.3ri .eliiJl a'lifJ \ttlirtl J"Fi Jrr. +rlJ

. rrL.jlr ,:,!r-ri,,)u"j e. eli.Jl 6'1i' i*;1 gr.ialr Jt-y'|lt Ju'53 !! ,Jw!t d iir',l Ujrl ir!-jll

:J.* v e Lif ar5.Ur el;;ll ,j€ .iiutl! i;.\'tl t'r ri ajiJt sJ-jJ d..,.:J! ./j c,,"i !b v,;cy ,4 jil

!,-r.f JiL&. l.At"*..,! irl, 6Jf !jl.j, J[J4 dr'irr, ,sb Jte, 4 QIS Wl Ruyter i-r1Jr d qlt

. t:-t)t ,i*t 4.rr e4.y .'qJr c4i \rlj iii*t dJrJ flli!,l{ G\b &f ot.b. d c"rJ 5! (iil3

a-; 1 2,52 c'l'J iirElr ii)t e'$ )ti' 2.01 t 1.81'1.24 4t it * -l'.1 vot0'*4t S";at

Clarias c.rr'1-"i .r+ c-,-rzl 1-.tt' ,J J'J-:ll .r-u %138 sdJ rdt r!f1 c,.t6 gli,lr irut

.')lt,l (LA)18:24-6 rJ.3.'r"-Jr c.,-.1 Lli oir 1181 nrr.a., Przybyl t9l2.anguillark
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20ll 2:s 16.rJ'r- (tv r'r; 45Jt {rrdr &rrjJr l*

.0.8 ,0 ) crtr d-.ll iJ, rliill !'ut i...jj \rrl.iJl ;p"-r',,jl cr'JJ^. € ' i e4? g!:Jl .7.)tflt rJwt

t, .! o/oq59 c'll $l s!$\1\rtLirJr &J':ll c.,).rrl 2.61' 2,06 '2.54 '2.98 u€ t Vo(l'&'l'z

.AJ$l i-!)Jt c.4 ett.i A iJu:, c,itl eu:ll cir ,rtj.ilt irtil

lrrrr1 i"$Jr drj.1Jr ir$l .J 1or-6; "r.r,i..oJr 
61rJl o113 d"...rl 6J^j e.t) o' llLt or,,-y'-r lb : 3 J1'r*

(\rr,$lr lLlr *!--r.ll) a{F:l!,:Ju'li.,f},JlJ gr"Jl 4l !.lr?

1p1.[5y ..Jr.-l6;.- i, L- ka $ .i1,. : J''.lr d ut:- JJt u rijr dr{"y'r

d,^r.rlr i!".1., l+Ul UjJl ar!-jJl iH li)A,'ll €t- X)'a-ro c^i a;,iJr id1l$tut L-; Jq^' L'l

reut:!-j c-;r5 r"l'1 .t&-,/ij iiJ.t' FJrr., euj;r >r'ai i4tr'l' \i dJ-"ll FJ4,J pu;-r-j 'Jlult

PER,pjpJr rruf i-: J>t;r 14 1i-a,i .1r+r g.-* .<11; a.\ig tl i,^'.r./l ill5 t"Jf UE ;1tirr

JLcl d PER l- eir9 .1 921 ,6 ,3,2 (1 uhtr :Jkr{ C 0<0.05) rry- 8 nt"r'rr :trtr!

ji ,pl r, i:. iir\r, grrr:lr ob irp ii .141 Jr.r* sJrulr r'J g&l el @.05 t 1.031 8;Jrurt

J' .rtr gF>Juil J+bjl €ir.lt,ya,.Jlj3€,u"t .srid , (F4i4q23Sr*wlPrzybyl

Jt \tLa,J 1o/o30 2 Yo25 t yo20 t %"151 v^t g].eUr {rr-jJl t}wt '* Silurus glanis

ole Q21a,rra1 Sargent,!.- t"++ alrJl c,,-iJr ;rt 
o/ol5 tlvl'v Q'7\ q!11-i.\E l.r J'!ii

%2

l.!Jt q;

o l.5
s.ij

3jill

El

%l
C.a.)

'lJiJl

1l

%0,5

';tJ
iJJl

6l

Yoz

cr.j

,diJl

%1.5

c.ij

.,JJt
4l

%l
.).)

.-Jjl

<3r I

%0.s

e!-j

,J.JJt

rJu

g"tJ

gu.aJl

:r;.$t

12.43
a 0.34+

12.44
0.24+

a

12.02
0.1l+

a

12.o2
0.28 +

a

12.16
0.17 +

I

l2.l I
0.69 *

a

12.59
0.16 +

a

12.41
0.09 +

a

12.92
0.24+

a

a,jJl JJ^r

g'qlt
(s4lC>

25.33
0.55+

bc

28.39
053.+

a
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EFFECT OF ADDITION DIFFERENT LEVELS AND
souRCEs oF OMEGA-6 eUrA) ENRTCHED DIETS ON
THE GROWTH INDICES FOR FINGERLING COMMON

CARP Cyprinus carpioL.

M. H. Al-Ashaab* S. A. S. Al-Shawi **

ABSTRACT
This investigation was crrried otrt for 84 days in 18 glass aquarium

(40cmx30cmx70cm/70 L). A total common carp Cyprinus carpio L. (144) with an
average weight oI 12.24*.1.04 gm/fish were assigned randomly into nine groups of
two replicates for each group, each replicate included 8 fish. The lish were fed on
nine diets experimental thrt were identical in isonitroenons (30.51%-3182%) and
isocaloric (1456.7 -1478.3 MJ/kg). Sunflower oil (SO) were added at levels of 0,
0.5Vo, lYo, 1.57o and 2o/o in the first five diets and corn oil (CO) at the same

levels in diets 6-9 as different source and levels of <o-6 fatty acids.
The results of statistical analysis for weight gain (WG), daily weight gain

(DWG) and relative growth ratio @GR) were insignificantly varied (p<0.05)
among T4, T5 and.T8 which increased signilicantly (p>0.05) as compared with
Tl,T2, and T3. The Ta (1.5% SO) and T8 (1.5% CO) REVEALED the bbst
results which were 14,79 and 15.95 gm/lhh for WG and 0.179 and 0.189 for
DWG and l22.l3o and 128.219o for RGR respectively. The parameter of SGR
increased signilicantly (p>0.05) T 8(0.098, supreme value) compared with other
trertments except T 4.

The parameter of FCR and FER were significantly higher for T8 which
were 3.04 rnd 32.84o/o respectively. The of PER showed no insignificant different
(p<0.05) among T l, 2, 3, 5, 6,7 and 8, the T5 (2% SO) and T8 (1.5% CO)
suprcme values which transcribed 0.944 and 1,03 for PER respectively. Tbe
above results showed preference of the T4 and T8 (1.5% SO and l,So/oc0
respectively) that achieved the best value for WG, RGR, FCR, SGR and PER.
Therefore, It is we recgmmend to use the 1.57o sun flower or corn oils in the
diets of carp fingerling.
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