3 mroL-W,u‘p“,u‘rmdt.“@,ﬁsjw}:wu

2 gy S asls p (2108 0 (257 § (95 AliSk Tolaw I
P i Blox ook gilo Blo SW I Lol> &5 590 o yo 108
(Aspius aspius @ x Rutilus frisii 3)

Tolg Cake cpo ¢ B e Loy duome KM e sy 3 by g
"odl 34 pai 7l oly s & g
VWPF oy G g <Ol el amn 30 ¢ acbs s STt (2305 05 8 (DS ol&its -

Ol e JSolw (53 Gy 575 255 Olale b3 g5kl 5 2S5 5570 =Y

WK sl 5 V) e B WAY o Y9 15l 55 5 b

oy
Aspius aspius 9 ><Rutilus)Jz.x:iz.nxuud’zu@su%ﬁm)g&jaﬁ&ﬁ,&,ﬁg#c&dﬁjﬁ4{
usum);.@;fu,(wﬁm,wdﬁc@,;;(w,m,ra‘r~)&;,ﬁcbudﬁu6:iuﬂaﬁ?u;.m(frisii 3
53503 b sodi i 2 Fe o b ST A 55 Gl (sllast £ 5 80La) p S FVYY A /FA w5l 055 L ale 3o YOY ol
5 o 55 s Sl 3 S ()l sme sb  1dE ST 5 5 L5y 5 Shes 45305 0L b Lds 4l 5, P O
e B 5 B3Il e 5 458l 21531 (5l mn gl i) (la st L (o 3 YO 40 3l s 3L ST sk 4 3 S
OLabe 3 Sy L L Oljee o 2t (P00 0) @0 5 5l o o o6 Cows iy 5 Shas (P<+/00) S3L j2alS dusys B
J_k).bﬂl_f&)j_la44.42.“;_ﬂl{aﬂ@i}'}ﬁ&\}\Qdﬂ)ﬁﬁ)j&.&bi&&dﬁM))\b)drﬂjﬁwjzrbc‘a.utfadﬁuq;\i;
S osb 4 g esibie e o GRIBIL (P 0) As sdalin 5y Aoy Fr )@)sﬁjﬁa;j\gO!xﬁdjvfdﬁchw
@Lng_.;_,llm.u:)kg\ﬁ&ﬁw):\b)&;jﬂM);Y"bngbaﬁSsi;dw@b‘de)_,bq.(P<~/~b)>;\Aﬁ&M§L§)b

ML&S‘ wL.a ol anllon &5)) 03 gd>en 3 u’l‘

Ai"\*; Wy cd.?)): A le.a cuib GM'“ :‘Sw Olods”

falahatkar@guilan.ac.ir .(0<) S jlsedgs ™



\m‘owu‘cj;ﬂju‘wJu%;,,m_;jw}:m,,u

(M s S v s VL s S L
ﬁw&xb)f\bgcaﬁ)ﬁj\%um‘
S 5 gLl Sl 53 055 5 o A
35 3 (55950 oMl A sl g g RalS
Aietal., )l ()"}I Pl s sbol cuas
sl IS 55k 4 .(2004; Mohanta et al., 2009
3 sl oM o 5o (x5 S sl
238 ool Cb F Olale o sas 4 ol A5
das e Sl glle 4 s G Oles 4 Uil
Sl e o b ale ST s (NRC, 1993)
dby Ol 33 8 o wdis cwlel o 5 s,
Slade 35087 5 O gllasl 2n LB (6551 Js
o s o b S 0s 2 oz
g L s BB sk a b ds s Shes
50y S g p 5 S 5 ¢ w010 S
Arredondo-) J_ib o Syl dte 5y5,— dal, S
ck_.u et 9y o= 5 (Figueroa et al., 2012
et 5 S e 28 sl mle b
pie 568 s 5 Laaiuin (ialS 8l o r e
L 50 8 Sl gl 51 ST 55 doles
Kim and Lee, ) logar o4& 0 ,r 5> ol g
.2005
(Rutilus frisii Kamansky, 1901) 44 ale
o) J=ds 4o (Cyprinidae) Olale S o5l gl
S bt (i 55l 5 ) i S (3Ll SV
255 8l e ol Gl Olale o 5 e
S8 ol ol 55 OTVA (Jae) T o et &
231558 oy, 5l loe pse Sisw 4 Gl
2 Slasbagy s (Mo w4 2 F S
AL OYVVF Gl (655 ) Sl 5,5 oy ailate

Yy

4020

3l o ol 4 disly G350 605 26T
&l e oo conlin I3l 5 (6551 51 (B - shas
a5 L Ol Codl i (6l 5 50 A ol
jLs .(Cho and Bureau, 1995) col 5, Lol &
Ol )3 3L dm U (gle o 55 )5 (edae 315 4
G 5L el Ol e 4l Ssline _ale glaws &
0SS e S ¥t G 5 s s
oS YO FYs sl S S Olale slaa S ol
Sl e ies Olabe glais 5 6l 0 S 1S
NRC, 1993) w2 s

s M e s esdRe 3l ge Ol o
Col @S Ty aum 5 Al iy s Shes 5 S50 Jole
Slasug eslatuwl a3 5 (Lee and Kim, 2005)
G252 331 35 A5 (6l o B 2 5) s
=158 Sh e o 55 559 1 eSS e oLl
0 4 09,00 5 Y LdS Lo o gl ol
B e 53 s 3l esliul AiL e e ol
0330 o fomnd 53 3 S5 1 o U (o555 bl
Ll) o (5 = 1) S5 e
sbe s il ply sl (La oz s L ydon s S
o s Pl A8 Sl s Sl ealied 2 s
S s S o b U Ul e ol
4S8 ods et e g y5 4y 0ia el 3 pd o Sl
L Ll oo plo yo ddy 3 Ses 5 glosd oS 5
Shearer, ) 5,8, 5 50 Coow olid o ks
e @ME 055 53 o OB (ol 2l (1994
Aidn 35 1) Sl Sy 5 o) LS 6 Sl
Has IR e (STt ps IS e e

&‘ﬁ&\i&dﬁ&jf\jﬁjﬁwwtﬂdbw



Yy

Sl (113 Cend (6513 Wz 55 0L 3T
W aS o9 sl gl S eSS Ao
" s et 03 2llae Slio L8 yas A5 it
S50 L Ol op 03 5 gl 08 s
sl e 0 5S'U (Bartley er al., 2001) asb g
3381 53 eslial (6 (6 )lms (14550553
S ST s Gl Sl @) S
5 p O3l 3 mal eins 0l ol ol o 03 S
S Al o (s n Saptes 4 T Jre 5 Ay
S le LadT Sl (6ol 40 0155 e 0 2] 02
Olabea & by Olalesl3T 5 YT 5 colale 58
sole cobod e (2 bos bl Olabe
35 ol st 5 et DT 53 ;800 o s
Pl a0l ol s (Bartley er al., 1997)
45553 &S5 51 61650 oo UL 5 ks X 23le L
Lol 5l (b L5 Coda L oS Wil oy
Oy 3 Fosn 5 M5 v SRIB (ol G0 1
ssbie 4 Ol 3 A 5 plarls 355 pue
el e 8 5 S ST 0T (e
Qﬁ»d@\w\aMJqu)\éuW)j
o (s Do i M o, 00 1 ST
Uil o5 s 5 Sslal Ll 0 5 e oo s
o SIOIMS5 5 4 5o Sl o dlas Dlio (&
il e oYU s Shee lls conlie ot S oS
.(Falahatkar et al., 2013)
R 3 s n AU A 53 lsee Slallas
5148 ols LI5S Calisee Olale 5 iy 3 Shas
(Y1) 0L LSer 5 Gao Slallas 4 Ol 55 oo ale
¥ a4 Y0 5is Lo 45 58 o)la

Ctenopharyngodon ) ) s=_als 55 ()51, Lo ys

}M)éhﬁbj&\&oﬁ&ﬁ}uﬁjﬁwc}k.ﬂj‘

ol 53 ol deo IS 51 Ao Ve 1 i Ak
Ao oo ol s g ) = sl (S
Olse 4 bl ol (Yousefian and Mosavi, 2008)
o5l 5 LS slao s £l 1 3T i
035 4 Oy 31 oy 5 03 03 03l o 55Y
s s i & lgn 51 ey ol 535 50
4l Olw e QLJ(J.: (slasS 95 glasus
o aen Olale s o ol ) B 15 e
5o Sl OVVE Glsig s 5,) bl o Iy
Gla S3 T des I (iiies Jol 5o (VWM 50 I
o A bl Oldl dadilin gy o by S jloses
3 e 6,8 e il gy 53 (65 e slaaie
03> (g s b (S e LS A
ol ot glaaas b ale ool L5 2als
OFAD ( Shollis)

(dspius aspius Linnaeus, 1758) ils ale
Loyl 1 s T g 5 Olale ) 58 osl gl 1 50
ST 4 oS il o bl 1 G2 e
Kottelat and ) cowlodd 5 me ;i LT Asls
Ale opl SAST, 5 Cuw ) Joms (Freyhof, 2007
LT 51,5 sbys Sy Ao Jle ‘_gbs;.;-\');
Al ol e Sty 4z by S OE S ks b
s (Kiabi ef al., 1999 \YAY (5,35 5 Jue)
Ol g S Sl 5 0355 Sl b S el LS
i 8o 0lale 5 WL 0V S S 5 5
.(Winfield and Nelson, 1991) 45"

9 A5 sk 4 0L T s eds !
i 5y Cnimo S5 0Ll e LSk el g
GRIB sl st o g sl 53 S

YL s a5 5 65285 Gl ptunn Ol



\m‘owu‘cj;ﬂju‘wJu%;,,m_;jw}:m,,u

b 09y 93l
23 Gl s S S e 0 ol sy
s JSole 5 g 875 Olyyals ol ys Olale
03 plil 5o, 9 Sds b M Ol s
ado e 93 53 Lo osle Wge sde &S VFAY sy 0
= I3l as Ovaprim =) Lo +/Y adyl 595 L)
Ovaprim z e +/F ol 535 5 0L 0)s (.ijlzf
Daosh 305 Ss5e (0 033 p 8 S o 15 &
o3LaT LS i 5 ol 0 Sl 3 023 S 13
S e I S pr S 4 (5L g es
ot syY 55 8 A5 B S e s e S 50
S le el ag 0,8 (e Y0 055 4 Odon
OLal .(Falahatkar et al., 2013) LUas 8 Joice

SN G Sl o Sl sl 53 sl al s 5
oI oL (I B 05l 3 e (sl
350 053 d Oy 5 Shale3T g5 0 g il JUas|
Sl Gl U 5 eds (5SS Olee ol
342 YOV hlesT plowil (g 8l &l 4 ds
s 03 Glome sl £ S0 Ly ol
L OLale ulas 51 ey i g 0 8 TA/YY £ 4/YA
Gax Ve Ol 4 G plgs el 3540 4l (glds
o= Ll s ESSEA 53 alesde VF sluws
53 OMYE N ST OL o 5 el Fre (o, KT
P2 3 0L 7 e 53 LS 5 g5 4rds
g o 23 b s B S s IS s
BEBTENIREUT) gPRVEES [ g S PR r
g, ST 51es 8 e plal Yo 510 0 SleLa
2 LasSTl T s 8 eslinal tleT plnil g
g OV plb g B gl 4y 2 1S ) S e S5

Sy Ol 3 505 8 O s Ao )3 00 Ol e

Yf

Oreochomis niloticus * ) LyM\s A ,ua 4 (idella
Jlw 53 0L, s Li s S slgiw (O, aureus
055 034 (2le)d e 635 = SRelajT 5 Yo
Cla_‘" 4w | (Megalobrama amblycephala)
V) o g a5 (Ao ya YO 5 ¥V YY) 55
o 5 Ao 5B ey 2y 5 ) (A ya Ve
Lo )3V 5 s Ao s WY Loy sty s Ses
b (T 0,8 5 Chai i sdalin o >
V) o 5 (o y3BY S FALFF Fr ¥F) oy, 50
oy )5 e Ay > Slos (55 2 0 (o s V0
4S Ldewy ez ol 4o (Nibea japonica) !}
o3 5 5 Aoy FA oy L odd 4 dis Olale
3 s e QLA s e Sl Ah e
Cwsas ) (YY) 01, Kea 5 Ebrahimi &lalas
T i ale ) gl o sl 0o 03,57
5 (Loys OV 5 OF (FV (FY (FV) 55 5 Calides
e s s a5 s (A3 VA 5 )
o 3 W g g Ao 3 FY Lo 5 iy 3 Shes
i AIF

i o 53 oy S S (S5l g 4 5 L
@It Gl s «Sa ps T 53 £ 55 5 sl
Sl 53 Coibge o g o 22 9 S e
G B me 4 3 5 Ly 53l (gl sl
F 9 p LA 4 ple ke Ly oy o
SVIVREENIPS IS || P plal 5l Soda ol 5 52
s iy Shes 0T SU 5 o @ o555 ol
S et U 035 5 S de Ul e s lde 1L
gy Ay 5 @M GLaSL 4 e ) 5 Ol
- s o 53 0T s 535 8 (6 e oSS 0T
3,8 515 S O i 5 o s



Yo

O3S Ol jse s MY £ /44 UTpH 0,8 sl
35 e 2 55 0 8 La VIO /0 o

U5 n e e Jold (BT (e o 20

V0 510) o o 53 5 (Ao 3 Fr 5 ¥R YY)

0 o) 2 a3 (Ao 3

wy iy Glaatls p gME e o 5 S e sk

Lo el s 8 e g JolS 55 b 4 e
s o9 095 b 53 O Gled d—gﬁ
S ok B 8 15 et 3500 ails) S s
a3 VPN £ YT glas Sl ol b s

_;'4‘-" an)lan BE] odd onlainl kﬁ-‘"\; 0 - Ls‘_)" ) d)b

bl sl
¥ o v (4 33) 55
\0 ), \0 Ve \0 Ve (4o33) o
(CWSTY) o > Ql.:._fj
¥A/AF YA/$ ¥\/f5 ) YNV Y/ Aoy
O 4 A \$/PA 10/4A \0 U e 5,7
\RVALZ VE/VS \/F Y /00 Y\/9Y YO/OF C.x;? 5,7
1Y/0 10 \$ \A/O 14/0 YY/o NE gy
Y/A¥ YY ¥/Yo ‘/9¥ ¥/0A «/aY R
Y/A¥ YY ¥/Yo Vias 7 «/aY S5 ey
v v v v v v e
0 0 /0 o/ 0 0 o ste
/0 /0 /0 /0 /0 /0 gy
Y/0 Y/0 Y/ Y/0 Y/0 Y/0 o
) ) ) ) ) ) e
Y Y Y Y Y Y "l 5 oS
V0 V0 V0 V0 V0 V0 R
o/ o/ 0 0 0 0 '"Quﬂs‘,:.“xs@
/¥ /¥ /¥ /¥ /¥ /¥ ¢S

oDy el s Fooven TU A by s V80 TU (b by oSa s 08 Ve et o (0140 3 3) il slay 51,8 07
08 Y S st 05l 0 B P gy S SN (Mg 0 SA el 0 57 K s ¢ SV E s e §
AL o BHT ¢ 87+ 5 dsmjpml o S Y0 € omlusp 870 dH o8 +/¥F € VLS gl p SA S5

oo FAY sl 0 5 (s p SN0 (aT 0 59 (sl iten oSy 05 V00t 2 (0l e ) il slay 1Y ST
Al e LIS IS 0 ENY 5 e £ e o SNV ¢ p S FIY IS

(Ol s y) lid Olgar 8,87



w«roL-W,u‘p“)u‘ﬁudmw,ﬁsjw}:wu

=Y glas s gl claeslail o bois 4 PRl N
a0 Lo e e g et (6565 51,8 sl s
Ls (5, dlomdu 0,5 2l
st Lo Lo o 5 b ae adgl 3l g0 LT
AOAC s, 3l eslaul Lo (Y Jsdo) —isleT
oo Caghy lgomn o (3 8 ) o (1440)
110 (slos 53 5 05T J5H1s o3 Wi pes 6,515 G b
b8 e el P e w5l 8 Sl 4o
S 595 51 as g0 (55 my JMRe et 1
30 3 s gl Al 5 BIYO X S 055 )
0Ll s L Ide STl s s ol aliS 4
a>=y500 las o Q_QU:Q\ 0)3S 3 Ladas gl
Wb il Sy see Celw VY Sde 4o o), S sl
S350 S5 0 8 A g AL (65 dnlons
(I3 S YY) (o (U5 kS YY/F) 55 p 00

Kim ) o 8 & 5o (d5 508 W/ kg S
.(and Lee, 2005

\id

Voo &S Lo 5 o 5 0ls )3 90 ad gl 31 50 Ikt

33,8 s & 0 650 b o 8§ S 5 S
Sl i Jool o s g (Ken 55
055 P alsT 635l 5 oSS 4 olde slao
bglone FaSS b ol arnlons (Slacnd 3 5 03 S
S35 Ao oo b el ok 4 OT 5 ey s
)\mpaﬂw.xmq;@na;).ug
Sreer 61 &G 5o 8 bslie OT 51 ks
o So g ol b glies LT Conse S
@it S Cnlg 3 g ol o o Cb S
Slaad; 1 8 4 ;ae e O BF b o sl
o a;\sj\}f&i.}‘_guw S9) p okl o3l T
Cela VY ngs\jdﬁb@);?béb:):}
Sl s I e cpl Sl ey b3 5 S
aJ‘J)‘J_;JUT‘_g‘}_A)JuJA_A)Mab)}-\'ﬁ)jﬁf
s o311 s M (SLao o plod s 5 0ok
oo o (Sl slaanS 55 5 ods S

fébw&a):ad.ia)m‘d‘ibaﬁuﬁﬁ%;jﬁdjuk?

oAl 5 RS e REET sk Sl s
(5 2 dsssS) (Ao y3) (e y3) (e y3) (e y3)
Ve Q/F /oA 4/0F £ + /Y4 YAV E Y /A0 £ +/FA VAR
\VNi44 A/F £ /0 YFAOE /FA VA E=RVAL ¢ VAT E=RVAR YN0
WAZ VoM /Y \VAERVAN FO/NA £ /¥ AN £ N F AR
YA/AD \IALE=RVAL A E-XVAN YO/YV £ /X VA E /XY *O/10
\V/AA \AAGE=RVAN \AME-RVAM IRV d LVARIE-RVA 3 \AD
\LVads VOV E /8 AL =RV FoMVE Y ABY £ o/ FeN0

Q@b)a%bf&@b‘iﬁ&ﬁjﬁj‘y@b
osbieay Son IS 3 1) 30, S e ¥ L

5 ohie glao o 3, Shas 51 ALST ¢l -
S s 0095 dsb o Olab i) (S

YF bty 05 S plowil 5LSG wia ¥ Olale



v

L Wosls Sy Idnl esls g LT 5JUT g
!, (Kolmogorov-Smirnov) o se3T 1 eslizul
la bty (Kan sl r Levene 0a5T 5 035 Jbe 5
O35 Jlogme amlis jsble 4 Guw S w)
Two-) 4 ,b 53 bls GIUT 5l e ke o Soslis
s interaction CJl= L ol o (Way ANOVA
o3lizal | a0 ga3T o) S s eslinul Tukey s
Olsabl sl 55 (version 16.0) SPSS i3l ¢ 5
Syl 4 e 095 leosls (s (al?d\ deys 40
Sl 0 73 Glae gl £ Kls)

ol
Ciliben = gla o b o a5 Olale ) 5 Shee

.c,_w\auag\ggl_.z;hj,.x_?,;u_:ﬁ)w::,ﬂ
055635 1S3 SU o 5 s o Bl
54595 O35 pRIB Ae,s O5y IO e
Sl ol WdP>/00) Cillos s A &5
O5d Slagasle oy 555 P10 5 sl8 s
e A3 V0 (o e )3 (R/00) 5
sl o Lods g i 0lale 3 sy 5, Ses
i edalin Lajles plova Cowd Ao )3 YO 55
)"@”dw‘ui"\'u—fﬁcb)"%;‘
T Sle e s RIS A 5 e Ll
@S}ﬁck_wﬁ);.c,éb_sﬁw)ﬂ'bqu
SOl g 0 (o URIPIL LS el
i edalin Lajlas o (g5ls mae gl g
5o m S0 s Candy e i (P>1/00)
P<e/00) e F 1,5 5 ol ol 5o, o
\O)O,:S)J_;MJJVOJLA.:JJJQT;JSL&&U:@{

.LaT C,.w.}fb d’ﬁ J..p)b

}M)éhﬁbj&\&oﬁ&ﬁ}uﬁjﬁwc}k.ﬂj‘

035 I3 Ol e Jalt La ey ol tioys £
Sl3sy 855 I3 BGR) 55 wiy & 5 (WG)
lie bds 0 (CF) Cunsy esLa (ADG)
(LER) > 35U 5 (PER) 55 5 o33l «(FCR)
5 dmln 3550 5 lad g b 5 eslaul Uy g o3
Ahmad, 2008; Li et al., ) u_ejf I8 e

.2010; Arredondo-Figueroa et al., 2012

WG (g) =W;¢-W,;
(CJ?) el o :ch(cjf) sl 055 W

SGR (%/day) =100 x (InW;— InW,) / t
dt«_;) @j‘d}j .la.w}:.a&:.larzi)@ :anfjani

(j)))j))ﬁ()b)'d)-h:tc(c_,?)

ADG (%) = 100 X (Wy=Wy) / (W x 1)
Obes Ode it o 8) 2l 5 adsl 035 o Ske Wi s W

Gas) Fosn

CF=100x BW,TL"
Grale) JS Ik TL (0 5) 0 055 BW

FCR = F/ (Wf_ Wl)
wi;l:.a ‘W s Wi cp?ya.,\.& 2 e glde luis F

(5 26 5 adsl lose

PER = (Wf_ Wl) / AP
Mie AP 0 § 4 ol 5 adsl olosn o Sle W 5 W

(C;)@byau\&a:bﬁjﬁ

LER = (Wf_ Wl) / AL
Sie AL ¢ 5 4 olg 5 sl olose oS50 Wi 5 Wi

(C;)@baiau\.&a;b&ﬁ



w«roL-W,u‘p“)u‘wdmdﬁﬁsjw}:wu

Tt Dol (s S8l s e 0 AL
(P> /00) i sdaline iwle3T (glaoy 8 Ol (gl
A 3 S e ST S o 033k
Lo )3 V0 o o 53 (P /00) 05 83
5 ORIP) (e el (o YO U 5y )3
A ORI L 8L el (b sae ysb 4 e
Tl 2 53 Sl e h sk A (035l 0
T g 03 e 35 My alST (28
3 e b (o s ols ame M s s s
odalive o por (155 sl RISIL (o el

YA

ol asllas s s das e Ol ¥ Jsd @l:;'

ot s o SE oS G s
SEs ot BB 5 ey Sy P /0) 2 83
@ B o 5 la e DL (o
Loy V0 (o e 53 (P>0/00) 5,55 5o
apdi Olale )3 e b o 8 Olje 00 508
033 el Cwdas Lo )3 YO 2 C}k_w Lo
Ly o 815 e s AU s (255
Moy SalST ()18 (e Db e s 0 R
i e 2 4S8 Gosb e (P<0) 5, S
A3 o slad 53 (s 035l Ol 0 S 0S

wﬁ:)ﬂabjbwﬂ.)ﬁcb,uﬁjbu\&a-bbwws}ﬂ

S 3 S5 s e b ods 4 A (Aspius aspius. @ * Rutilus frisii 3) sl ale 53 Ldy s Shas ¥ s

Olme sl = 5850 505 5570 5 ey

ol enay F S Ohs I 05 RIS ke 0o adsl 09 oS s
Cnd s Gasldeys)  (days) &l59; ¢ 5 5
N YT ARYA L E VI L VSRV LERNAT Y T 1) Y LI IYIY = NE
VY D YA D e 0 sV E T EEAY EA N VAV E A LA
VY E Y Ay v e x® sea e pysy v ey ey ¥O/)
VARV ISR, 29=-RV IS LY, = Y PR Vi< (== (Al V) VNEROT LR LVA =R YL Yo/10
A E-RYIENERYA L E=RY2E LA V== LAY TSR Sl TSR VN ol AVA TR £/
Y L L 2V S R L AL TN S AR L/ S0 LV U/ SR DI X WA LY YN £1/00
Two - Way ANOVA
ey ead ¥ ¥ VY +/AA4 oS
/A AN /000 /000 /Y0¥ JAYY o
] X5 VXY XYY /OVY CJAAY X S

P<0d) il o s sme Vsl (g5l O gt &5 55 wilin S8 oy -



Y4

}M)éhﬁbj&\&oﬁ&ﬁjwﬂ')ﬁwc}k.ﬂj‘

Tk bods 4k (Aspius aspius @ * Rutilus frisii 3) o sl 53 o2 035b 5 55 035b dde bids o o :F Jsulr

Olme gl 5 5000) o9 59570 5l oy (o 9 a5 9, ki

e o,
ot s 023k Mo ot o 2 TP
Y/OA £ /147 VALE-RY \SEVALS LVAR
i IATS ALEIS YVE £ P LA
YIASE /05 VA ey ISE T O/
Y/AF £ /00 NIFYRL YV £/ f° *8/10
¥/00 £ 10" A E /e F° YAF £ /o AL
YAE /oY A E /P YA £ /o FP £ /N0
Two-Way ANOVA
T /e AR KR
e A$ YYY o
/90 NiZa /FAQ e X S

P< /0 0) dial Loyl a9l (6l 15 O st G s alin b oy

two-banded sea (g4, (Y++4) OI,LS s 5 Ozorio
01,8 5 Mohseni s (Diplodus vulgaris)bream
(Acipenser persicus) 1 ) Alawliggy (Y+1Y)
o o Il S L) amS )
bl ool 6l o Jlazst 93 .28k zals di 5 Shes
gl 45 2,5 0l S5 0l Ol on 5 303 325
Sladenl 5T mazd 4 e o pr 53 s 5 YL
Harper et, ) aJJS — WA Pvap a..\.i.st O 4 .>|)'T
el S Gl Sl L 5 (al,1970
Col Cnl s 355 0 03l 3LSI (gladnl sl
aallls s (Jauncey, 1982) 53 5 di, Ol ralS
o3 Y0 (S5l o L ol 185 OLiale ¢ 1l
L3 g 059 il ®l 9 ddy Ol o SYL (Glyls 5
YO e el mlin elaw 457 A ot

ML’QS‘ .Lp).ﬁ

&

S

Ly s, See 45 5ls 0L bl Godos il

AP 5 a8 8 5 s e SU oS
S ey Aoy Sl bl o3 YO 4 ¥ Sl 05 5 el
LBl EalS Al i YL sk s 5 3L
by a8 o i 53 s ol wlis
L (Als om (535 2 (IFAY) OLGs 5 (63 sams
ods )1 5S (A3 Fr 5D ) 55 mhan ¥ L
Ay oo y3 ¥ el U5 gy 2l 51 b oS
Yoo Jlw s 0l,LSen sLee s S 1y il -3
Wiy 6l Ao )3 00 5 FO iy aS Ws S odaline
YY (Paralichthys olivaceus) )5 als $SCadS
Sl iy YL e )3 5 el ilie 0 S
T ale S (5o, (Y+40) Lee 5 Kim .cosl
0l,&a s Mohanta «(Pseudobagrus fulvidraco)

«(Puntius gonionotus) le ,& <, s, »(Y++A)



w«roL-W,u‘p“)u‘ﬁudmw,ﬁsjw}:wu

aam g L oSy m e YO S s o SR
orr s 3 st s O 085 515 b s
(sialesT Loy 8 sl 4y i 93l Blize 51
Ao iy Gl Bl g o o3 VO o lyld e
)JJ}_TG{ASMJ‘;C)WJA‘J‘}ML: g.,.wt.a u"l"‘
o (A g R PIL i 558 et LS
S 5L 550 655 g el edias Olas lde
Sl G b 5l g 03 (o gl a3 el
33 355 (Je) n 53 55 1 628 ) 3 O
O35 oo 10 ol aziils JLis a1y oale iy 5 Shas
o 33 o e Sl 1S5 S bliul 6,8 -yl
ol o oS el 48T e A U e
Wl By OGN ABL 55 5 855
AU ol ol 53 M by o
OT Olie 2505 5 C88 )\ o (55 5 - sl
el Cwsd Ao s ¥O C}h_.u Looud awdss Olals s
od—d oLl Olaiod 53 (g, g al—i
Ozo6rio ¢glo 2 <, 55, (Y+ +:A) Mohanta L &
stwo-banded sea bream (g, (Y++4) ol,Lan o
SL s i b, (YY) 01K 5 Ebrahimi

A3 Jol

&‘JS)JJ%@)M)J&J'TCE‘”LR‘}&‘

L ol e 4873 5 Al g [yls |y iy oal5sl 5 1de
S5 ot stae ol g 03 s el 213
33 OFAY OS5 codl ) les sl 5555 5
Nsrm RIPIL e s o o 5l anlla
‘_g)\;‘_s_:ug})\:%\%;‘gé\isﬁwﬁ O w )
035 Wl G 8 (6l alie b i odalin

s als S 5 (Cyprinus carpio) Js—se

V04t e GRII L ol adlln s

odaline by gla jasli 55 (gl e O3 ds o
S = (Y08 01, LSa 5 Oz0ri0 aalllas 5> .is
ol U (Diplodus  sargus) diw o 5> —
BERTSIIPE VR ) LEES VNSV ST | JRUR | 5| ppuuge >
(Y A¥) 01, 5 Chai .4z odaline ds ) sla el
ooy s Aoy 03 g P S ols I F
Ol e 5> G)ls re o gl& dp 3 VO 4 4 51l
Ol 55wl s s S ol 055 253
Pl 8y = (YA 0, Ken 5 Grisdale-Helland
s Yuan 5 (Gadus morhua) .Jbl g3l sLS
o 0l S Al (g, = (Y1) 0L S
andllas y5 il Cowsa (Myxocyprinus asiaticus)
S il L Sy Ll
TAJJA_&)Q\}:A@%J)MaMUuLg)\J@M
WO gl Lo an b o 9 3 ) e
OHLSen sPei Low g 4 aagh 53350 Loy
Carassius ) slo & b 9 Ao 59, (Y12 F)
e b Al . 5 5 (auratus gibelio
S ORI A el (Leiocassis longirostris)
b oi g Ay 5 53 3 sy el do 3 WA Y
$3) p 355 Geimw L (YerA) 0,8 5 Schuchardt
« (Pagrus pagrus) ;3 5|5 §l45s Sy sl
GIFIL 055 R Ol 48T Ly 4
Wl s e o 3 Ao 3 V0wV Gl
S ;s SlaleT 4 ol s ol 3 Sl
Sla gy dsle oy m Cadibes Ll 3 s 4 Cl
Sles (i ale o3Il Hs oMz 445; TRy
Gl b Al il o33 (S5 g 0 s Jpe b e ST

L Candy ol 5355 4 5 0L S (Jl



A

Log b odalin 25 Ao s YO 5 ¥ C}k_wl{a.l.fb
a0l e gl 2 03 s e RIS
$9) = (YroV) Lall s Kim Oladlas .cosl  tals
Melanogrammus ) ¢SS Ao &3,
e S s, (Ye00) Lee 5 Kim (aeglefinus
e G35 = (YY) O,LSe 5 Shalaby ¢ LT
S35 = (YY) 0L LSes 5 Coutinho cldw b 53
Wang 4 (Diplodus puntazzo) ;-5 ¢35 b )3 (e
Pseudobagrus ) &35 — (Y \¥) 0l Saa 5
o i S 9 il 531 U aST sls 0L (ussuriensis
4S5 ol ) Sy 4T Sl 2l 5 03k
o3l YU 55 1 Loy 5 ale &7 Slej Yloo|
o3l 3550 (6551 e Olsie 4 iy 55 5 LS (0
Hidalgo and Alliot, 1988; Kim et ) 5 ,-8 s )\ 5
al.,1991; Yang et al., 2003
Sold e Dol s Al L asdlas ol s
Rueda-aslae s .did odnl i 590 0330 5o
Totoaba als g3, - (Y+11) 0L, LS s Lopez
AB Vo o 3 L (Totoaba macdonaldi)
59 035k 02 ol e NS o3 WA o
58 Oy pe DLl s alie ol ai stalis
Piracanjuba s, ,»(Y++¥) 0,Kea sBorba Law
(Y++¥) o1,LSaa 5 Salhi «(Brycon orbignyanus)
635 (Y1) OLLSKea 5 Li ol ale 0 8 (55,
Sl gre oM 455\ T sty 04 O geks (=
59 033 Aoy YO 4T cla../).s bl dis ol
235 2 YL 3 Bl Gl o IS
sty dd,y ST d a8 b odaline (gHled 5> 055
@YU Ul ale ol 45 LS o ol el oyl 5 5

Qm).))‘b‘_gjj_;‘@;ﬂﬁ)‘}_lﬁA{Gzﬁj‘abm‘).}

}M)éhﬁbj&\&oﬁ&ﬁ}uﬁjﬁwc}k.ﬂj‘

il L ls 5l esleul 5 5 5> (Labeo rohita)
Nandeesha ef al., 1999; ) i sdaliv o, o
Els slewly 5o sl oyl .(Satpathy et al., 2003
(Y1) OL,LSaa g Li 5 (Y++F) Ol ,LSea 4 Salhi
sl Al 5 0 2 RIBIL S 3L
O3 oo 3 3 423 VF 4 A S (Rhamdia quelen)
Moy RalS” oo Js o b o3V 4 F loj
ASC,_M\C}_.)yO_i\aA_;fQLﬁ;k}A GL’L’J;
U Sl Al s L5 e 7
JJ_J...J s P Q:ﬁij. uéjh)'\.;;;asm\ ‘_gjj'\
=l g o o Aoy ) lyls glae oy e
3239 55 9m 3 S ) G el D3l ps
03 JSKta g a3 5 M Sl 03 g e
Bl OT e S 5 e Sl 5 18 L s
LOT (Shss s @ sbaals 035 i 15
AR e u.i.»\f

by oL 5 055 Sl 78 Ol o SV
Oleale )3 (gle fds o b Oljn (2 505 wmen
VO 5 g s Ao 3 YO (Sl o Lol 4 dis
CE_»NASMJ‘;AQLS)MTQMJA{&J? Loy
2 e jlesliinl 5 i) 6l o2 5 s sl
Aib e Lo 310 s YD ssd DS a4 wle Al

Cl‘—"’f”)"u'fﬁ agjl{«f;\;om,@u asdlas
ElE S My alS (o RIBIL 055 )
OLss ddw ale (55 » (WFAY) O, 5 (65 gaus
W Slo e (o RIBIL g e3jl &S 0l
el Wl e el ol s a7 Sl ralST s s
sl gale sy (5551 el 03z e

Lops V0 9V o C}la_w).a u:it‘}Tgﬁ‘)b

i Olabe )5 S 5 4 59 p 035L Ol jae o i



wwoL-W,u‘p“)u‘rmdu‘@,ﬁsjw}:wu

Al Jb 18 LS Olale o a2 gl s
cl_l.n 5 6slaS O g o s-e (Huso huso L.)
YYA-YFY Q)Y ¢ b

Ale diw Al NYAA L.CL)}.LL;) L.Ct‘)}.‘lg@lﬁ' Y
Ol =) O Dladond (e 50 0160 0 5 SL 5o
i VP

s g0 (O g s Al MYV €O ol 555,
oeis VPO Ol O 5 gaT 5 il

s e OIS rp Ol g ) g geme F
5 oS 9 s Calides C,LMJ;L- AYAY (e e
L i e o by 5 Shes 5o o7
Rutilus frisii kutum Kamensky, 1901) ;=
ARA S ATAC R AN P ICHW- SN Y s

LD Ol i gy oy 2 IYAS 5 (Shadlds 0
Ol sl O e adoms 75 (6L s b 2l
A=Y (10)Y

O Oyl Jls G T Olale AYVA Ol ( Jde 2
oo YWY 01l hom s Sl 5 anbin 5

Olale (o5 55 AVAV (o 53k o (e Y

e OLHLES Ol g5 5 L g 4o
Ao YFY (OL J'.!T

8. Ahmad, M.H., 2008. Response of African
catfish, Clarias gariepinus, to different dietary
protein and lipid levels in practical diets.
Journal of the World Aquaculture Society, 39,
541-548.

9. Ai, Q. Mai, K., Li, H., Zhang, C., Zhang, L.,
Duan, Q., Tan, B., Xu, W., Ma, H., Zhang, W.,
Liufu, Z., 2004. Effects of dietary protein to
energy ratios on growth and body composition
of juvenile Japanese Seabass, Lateolabrax
Jjaponicas. Aquaculture, 230, 507-516.

10. AOAC., 1995. Official methods of analysis of
the association of official analytical chemists.
Association of Official Analytical Chemists,
Arlington, Virginia, USA. 1298 p.

11. Arredondo-Figueroa, J.L., Matsumoto-Soulé,
J.J., Ponce-Palafox, J.T., 2012. Effects of
Protein and Lipids on Growth Performance,
Feed Efficiency and Survival Rate in
Fingerlings of Bay Snook (Petenia splendida).

Y

AR P o o PRI L S s
o i b S S A sl S5 4 Sl o) s
st g 555 Aol e 53 55 1y 5 0dh el
B Bl i Cogr (S5 Skl il il
Ao e OLES |y g sl 033 140 5 4 S

o o 457315 0L aalllae ol 3l ool L
Olye an a3 V0 (o 2 b s 1 A3 YO (g5l
e Ale g iy (6l 93 )18 Slde 0, SO
Lo o 5 anlllas 3500 S35 00 gdoms
s 3 oS Sl S 4 5 L L
€313 559 o A pea (ol (Gla S lagsels
ol 5 ol CiS Ooda L 0T 558 cala
i Gl o Sl (GBSl e 4 Ly e
I O e s L bl s
bl g Caliiee J b 5 i 53 Slyda s S

G S

2555 0lya 5 O Kty 5 Culem Gt |
S g ool Jb glacsl> bl 4 (INFS)
Sl 3l s crby )l Sl AYVFIYY o5
s 2l 5 sy o5 oolige (e S5 OLBT
Ols3ls glys Olale 3 (5lasl 5 L5 55
33 G Ser 5 el Hsbite 4y gy gy S
el g p5Y UKL S 5 ale 03 g ol
o2ol3 1y S LS ol

&b
G o5 Hebl cslg (Ls )y H o "C‘W‘J‘f‘ A
J_lzigaj.lsl_i» J_'?\.\\"M‘ L.Ct S ¢ cu.‘l_as

S S s,y slajest i o 9 5



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

digestibility, feed utilization and body
composition of Atlantic cod (Gadus morhua).
Aquaculture, 283, 156-162.

Harper, A.E., Benevenga, N.J., Wohleuter,
RM., 1970. Effects of ingestion of
disproportionate amounts of amino acids.
Physiological Reviews, 50, 428-558.

Hidalgo, E., Alliot, E., 1988. Influence of
water temperature on protein requirement and
protein utilization in juvenile sea bass,
Dicentrarchus labrax. Aquaculture, 72, 115—
129.

Jauncey, K., 1982. The effects of varying
dietary protein level on the growth, food
conversion, protein utilization and body
composition of juvenile tilapias (Sarotherodon
mossambicus). Aquaculture, 27, 43-54.

Kiabi, B.H. Abdoli, A., Naderi, M., 1999.
Status of the fish fauna in the South Caspian
Basin of Iran. Zoology in the Middle East, 18,
57-65.

Kim, K., Kayes, T.B., Amundson, C.H., 1991.
Purified diet development and re-evaluation of
the dietary protein requirement of fingerling
rainbow  trout  (Oncorhynchus  mykiss).
Aquaculture, 96, 57-67.

Kim, J.D., Lall, S.P., 2001. Effects of dictary
protein level on growth and utilization ‘of
protein and energy by juvenile haddock
(Melanogrammus  aeglefinus). Aquaculture,
195, 311-319.

Kim, L.O., Lee, S.M., 2005. Effects of the
dietary protein and lipid levels on growth and
bodycomposition of bagrid catfish,
Pseudobagrus fulvidraco. Aquaculture, 243,
323-329.

Kottelat, M., Freyhof, J., 2007. Handbook of
European freshwater  fishes. Publications
Kottelat, Cornol, Switzerland, 646 p.

Lee, S.M., Park, C.S., Bang, 1.C., 2002.
Dietary protein requirement of young Japanese
flounder Paralichthys olivaceus fed isocaloric
diets. Fisheries Science, 68, 158-164.

Lee, S.M., Kim, K.D., 2005. Effect of various
levels of lipid exchanged with dextrin at
different protein level in diet on growth and
body composition of juvenile flounder
Paralichthys olivaceus. Aquaculture Nutrition,
11,435-442.

Li, X.F., Liu, W.B,, Jiang, Y.Y., Zhu, H., Ge,
X.P., 2010. Effects of dietary protein and lipid
levels in practical diets on growth performance
and body composition of blunt snout bream
(Megalobrama  amblycephala)  fingerlings.
Aquaculture, 303, 65-70.

Mohanta, K.N., Mohanty, S.N., Jena, J.K,
Sahu, N.P., 2008. Protein requirement of silver

...}&)éud&uﬁ&\&oﬁ&ﬁj@ﬂjﬁwcﬁm;‘

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

International Journal of Animal and Veterinary
Advances, 4, 204-213.

Bartley, D.M., Rana, K., Immink, A.J., 1997.
The use of inter species hybrids in aquaculture
and their reporting to FAO. The FAO
Aquaculture Newsletter, 17, 7—13.

Bartley, D. M., Rana, K., Immink, A. J., 2001.
The use of inter-specific hybrids in aquaculture
and fisheries. Reviews in Fish Biology and
Fisheries, 10, 325-337.

Borba, M.R., Fracalossi, D.M., Pezzato, L.E.,
Menoyo, D., Bautista, J.M., 2003. Growth,
lipogenesis and body composition of
piracanjuba (Brycon orbignyanus) fingerlings
fed different ‘dietary protein and lipid
concentrations. Aquatic Living Resources, 16,
362-369.

Chai, X.J., Ji, W.X., Han, H., Dai, Y.X., Wang,
Y., 2013. Growth, feed utilization, body
composition and swimming performance of
giant croaker; Nibea japonica Temminck and
Schlegel, fed at different dietary protein and
lipid levels. Aquaculture Nutrition, 19, 928—
935.

Coutinho, F., Peres, H., Guerreiro, 1., Pousao-
Ferreira, P., Oliva-Teles, A., 2012. Dietary
protein requirement of sharpsnout sea bream
(Diplodus puntazzo, Cetti 1777) juvenile.
Aquaculture, 356-357, 391-397.

Cho, C.Y., Bureau, D.P., 1995. Determination
of the energy requirements of fish with
particular reference to salmonids. Journal of
Applied Ichthyology, 11, 141-163.

Ebrahimi, G., Ouraji, H., Firouzbakhsh, F.,
Makhdomi, C., 2013. Effect of dietary lipid
and protein levels with different protein to
energy ratios on growth performance, feed
utilization and body composition of Rutilus
frisii kutum (Kamenskii, 1901) fingerlings.
Aquaculture Research, 44, 1447—-1458.
Falahatkar, B., Meknatkhah, B., Efatpanah, 1.,
2013. Hybrid production of Asp (Aspius aspius
Q) x Caspian Kutum (Rutilus frisii kutum 3):
A preliminary results of fertilization.
Aquaculture Europe, August 9-12, Trondheim,
Norway.

Gao, W., Liu, Y.J, Tian, L.X., Mai, K.S.,
Liang, G.Y., Yang, H.J., Huai, M.Y., Luo, W.J.
2011. Protein-sparing capability of dietary lipid
in herbivorous and omnivorous freshwater
finfish: a comparative case study on grass carp
(Ctenopharyngodon  idella) and tilapia
(Oreochromis niloticus x O. aureus).
Aquaculture Nutrition, 17, 2—12.
Grisdale-Helland, B., Sheare, K.D., Gatlin,
D.M., Helland, S.J., 2008. Effects of dictary
protein and lipid levels on growth, protein



WWAY Ol cp g3 o)led (oiiia o (659 T dmw 5 5 5

42.

43.

44,

45.

46.

47.

48.

49.

50.

containing different protein and energy levels.
Aquaculture, 231, 435-444.

Satpathy, B.B., Mukherjee, D., Ray, A.K.,
2003. Effect of dietary protein and lipid levels
on growth, feed conversion and body
composition in Rohu, Labeo rohita (Hamilton)
fingerlings. Aquaculture Nutrition, 9, 17-24.
Schuchardt, D., Vergara, J.M., Fernandez-
Palacios, H., Kalinowski, C.T., Hernandez-
Cruz, C.M., Izquierdo, M.S., Robaina, L.,
2008. Effects of different dietary protein and
lipid levels on growth, feed utilization and
body composition of red porgy (Pagrus
pagrus) fingerlings. Aquaculture Nutrition, 14,
1-9.

Shalaaby, S.M., EL-Dakar, A.Y., Wahbi,
O.M., Saoud, IM., 2011. Growth, feed
utilization and body composition of White Sea
bream, Diplodus sargus juveniles offered diets
with various protein and energy levels. Marine
Science, 22, 3-17.

Shearer, K.D., 1994. Factors affecting the
proximate composition of cultured fishes with
emphasis on Salmonids. Aquaculture, 119, 63—
88.

Wang, Y.Y., Ma, G.J., Shi, Y., Liu, D.S., Guo,
J.X, Yang, Y.H., Chen, C.D., 2013. Effects of
dietary protein and lipid levels on growth, feed
utilization and body composition . in
Pseudobagrus ussuriensis fingerlings,
Aquaculture Nutrition, 19, 390-398.

Winfield, 1.J., Nelson, J.S.; 1991." Cyprinid
fishes: Systematics, biology-and. exploitation.
Fish and Fisheries Series 3, Chapman and Hall,
667p.

Yang, S.D., Lin, T.S., Liou, C.H., Peng, HK.,
2003. Influence of dietary protein levels on
growth performance; carcass composition and
lipid classes of juvenile Spinibarbus hollandi
(Oshima), Aquaculture Research, 34, 661-666.
Yousefian, M., Mosavi, H., 2008. Spawning of
South Caspian Kutum (Rutilus frisii kutum) in
most migratory river of south Caspian Sea,
Asian Journal of Animal and Veterinary
Advances, 3, 437-442.

Yuan, Y.C., Gong, S.Y., Luo, Z., Yang, H.J.,
Zhang, G.B., Chu, Z.J., 2010. Effects of dictary
protein to energy ratios on growth and body
composition of juvenile Chinese sucker,
Myxocyprinus asiaticus, Aquaculture
Nutrition, 16, 205-212.

34.

35.

36.

37:

38.

39.

40.

41.

Yf

barb, Puntius  gonionotus  Fingerlings.
Aquaculture Nutrition, 14, 143—152.

Mohanta, K.N., Mohanty, S.N., Jena, J., Sahuz,
N.P.,, 2009. A dietary energy level of 14.6 MJ
kg and protein-to-energy ratio of 20.2 g MJ”!
results in best growth performance and nutrient
accretion in silver barb Puntius gonionotus
fingerlings. Aquaculture Nutrition, 15, 627-
637.

Mohseni, M., Pourkazemi, M., Hosseni, M.R.,
Hassani, S.M.H., Bai, S.C., 2011. Effects of
the dietary protein levels and the protein to
energy ratio in sub-yearling Persian sturgeon,
Acipenser persicus (Borodin). Aquaculture
Research, 44, 378-387.

Nandeesha, M.C., Gangadhara, B., Manissery,
JK., 1999. Silkworm pupae oil and sardine oil
as an additional energy source in the diet of

common _carp,  Cyprinus carpio. Asian
Fisheries Science, 12, 207-215.
NRC, 1993. Nutrient requirement of

fish.National Academy Press, Washington, DC
114 pp. 39.0zério, R.O.A., Valente, L.M.P.,
Pousao-Ferreira, P., Oliva-Teles, A. 2006.
Growth performance and body composition of
white seabream (Diplodus sargus) juveniles
fed diets with different protein and lipid levels.
Aquaculture Research, 37, 255-263.

Ozério, R.O.A., Valente, LM.P., Correia, S.,
Pousao-Ferreira, P., Damasaceno-Oliveira, A.,
Escorcio, C., Oliva-Teles, A., 2009. Protein
requirement for maintenance and maximum
grow of two-banded sea bream (Diplodus
vulgaris) juveniles. Aquaculture Nutrition, 15,
85-93.

Pei, Z., Xie, S., Lei, W., Zhu, X., Yang, Y.,
2004. Comparative study on the effect of
dietary lipid level on growth and feed
utilization for gibel carp (Carassius auratus
gibelio) and Chinese longsnout catfish
(Leiocassis longirostris Giinther). Aquaculture
Nutrition, 10, 209-216.

Rueda-Lopez, S., Lazo, J.P.,, Reyes, G.C,,
Viana, M.T., 2011. Effect of dietary protein
and energy levels on growth, survival and body
composition of juvenile Totoaba macdonaldi.
Aquaculture, 319, 385-390.

Salhi, M., Bessonart, M., Chediak, G.,
Bellagamba, M., Carnevia, D., 2004. Growth,
feed utilisation and body composition of black
catfish, Rhamdia quelen fry fed diets



