[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

0»55[.7 A.uf PYEW XY
" 60 lid oale b gy 4 2
AA 5l cpgm 0)lod (pad 0590
http://jair.gonbad.ac.ir
il (Bl 45590 g5 Slowign g Wiy S L 3 02 (92 Ao Tk
wiw o x 08l Leuciscus aspius (Linnaeus, 1758)

(Leuciscus aspius @ x Rutilus kutum &) g Rutilus kutum (Kamensky, 1901)

Toly caie gl LS (IS Lo yoemme 7SS ol 40
Ol (LS s dnngeo (LS olKsls ¢ b qlie 0uSials (DS 09,5 sl
Ol (S s dxego (IS IR ¢ grmde alin 0aSLls (DLl 09,5 ol culis )8 4359‘1&;‘1“%"
Ol S JSalws sy 253 ol (bys lale pld 5l ebilim 5 (53Lajl 35 50 b bt ST

AN 15y 2yl ¢ AONVIYA bl s
ouS

b S 5 g ahy S A LS oy (2% Ol Ol st Slily o gl asllian
o plasl (gl s o plsl (L. aspius @ X R. KUtUM GY) 5 dudw (Blo x 05ke (silo plo 45 y90 45 (s
i 50 (H3Lai SlS ,b gz yle 53 (SD T uSilo) p,5 YAUTE /A (339 b ool YOY Slawi iglejT
Fo) ol 39— S9lo 02 7 b (5, 5L aiad SO 51 (g o olo il ol (55 ST a5 Lo
bl 32 595 BF G 4oy YY 918 A5 AT e oV Jold glisie o2 y2 gl g (a1 oaigy w0
oW 039 RPN w00 (s 059 Jolb (o 32 9590 ALY il (BOIAE 595 5 oueg duw g Lol
D9t ol (aS L g (oS (e Ll (g 003l (10 B o pb (Cunidg HgS B oy o) E
SIE B g o ly p lio e 057 Walike zobw ;3 09 oo SLsS Jol> s
S 9 JrimdS (5 e ol (g Oliwe ADY S 5 50 Gld S0 IS 392 (ndigz 0030 9
=02 Ol Gl plble (pl 4ds )0 o> @iz Gl (wlwly aid 00y b )losd (ot & el
00,5 0 Slsiiy wly sl e Ll gy G 0 W0y 1P b U o

(385 (somiigus Y CaS )5 iy 2y L. aspius R. kutum :sa s slaojly

falahatkar@guilan.ac.ir : Jstus sdiwsgs”

VYo


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

A 5l o g 0 5losd i 0590 /(60 )l (ol plo sl sidg sy @yl

doddo

slaz b pog soladl g culply ol (bl adgs o pan e Jelge on ot 5l (S 3¢
eizeed 90,5 (b (Ll aBly glagaieils Geluly (213 0y Wb bl Giysn 5 ISS
(Sl bgs 08 i3 B ae |y el Coonl il (anmmacnnj Jlaie I (a0lis 5 andis
S Gz Gasmsl 2 00 S e 2l Glalme jo I3y Lulid 5 (Sogll slml 4 e
i 50 45 Lol 5010 S2rg (39, Slaigy yidin 4z 2 (0055 05Ty Ces 4 (oges
51 oolial Cponl o o ooliiul 15 LS b ouzs ssliiul b 613 51 555, 05T ke
(il 3l am Azl sl lnls 08 oo gy S50 it 051550 (5yansn] 5o dgeyd slalis
Cel an8i8 g e sy cls 138 adgi sloasje 5l g adg oS olde 55 slyls (glee
(359l Sy ) g,y g soleale (e adg oS e 3l il g @ 3,
sty 53 Jdlse b g ol Gialy 81 Lo, ¥ VL (6,5 e s sl kS ol o6
(Izquierdo et al., 2001) 55 5 oo 3350 o9, § jiSS

599250 5L g ol patnl aSo) Judoay coel (s3] Dlogzrse pusladl sl 51 (Ko (6551
Sy oy j3 anly g (ool si SO plsieds g el (65,1 4 anly K00 Jlesl g 0l (s
sl a0 055 odhe 095 edlw s 5 e adgi ;) g ol (Al et al., 2004) o, oo
(Lovell, 1989) caul winjls (siie Slse 5 (535,51 5

Olied izmed Wisd oo Do S 0> ;5 (655 Ms e (n St Ol ooy
Olyean asi b plaisln ) sy oo Lo (65575 057 ol 0aiS sl ate
i 5 90 i Laa s, 5 A, D, K, B) gy 53 Jolbomo slagmeling o Cuz oo ol
s Lagelny o5 CS b )0 (Sufslsn gy by (OIS oage pod b il e (lsieas
Olgmsdny (iigy 5l aS 0eb co Eel 0>y )2 3925 (Goddard, 1996) wijls i o yge 90
Syan g ylinn 905 )18 993 ol g e 50 (e p ai )0 g oats osliiul (655l g
=,k ;I .(Brauge et al., 1995; Einen and Rome, 1997; Lus et al., 2009) o, ; oolo o,
DS zgn g 00d 0y SalS el 058 g0 a9 5| (6551 tB s 4 01 (22 0lS
a5l i il -8l (Refstie et al., 2003) 09,5 oo £ phacw 5 Sl slacled (o
Sl oo (20 005l gl jo GialS an 4T 0adi o0 czge | 18 Bras 18l w0y o)z
.(Weatherup et al., 1997; Shearer et al., 1997; Silverstein et al., 1999; Stavros et al., 2010)
by St iy e B ISl o555 el polaneds 0y S ooliul (bl e 5
(S50 el 5 oz IS jebasy (NG et al., 2004) wiS o wal3 |, leedl 5 was sl Jske

"


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

weile Blo 45590 (195 (o lroudign 9 Wy S ESLE p o> (o1 2 Ao Zokw i1

SiE ae i g Lo Jolw 1355 (6 9,0 oy ool (el o sl o Johw clie LSCas
.(Bell et al., 2003; Opsahl-Ferstad et al., 2003) 45,1

Sl (lale ;oS oolgil s 5l > I ol S (Leuciscus aspius) il ols
WDy 9> Gey G « Sl b ,o alex 5l Ll g Ll 51 sablis 4o 4 (Vostradovsky, 1973)
O bgie ojlailog b co 2l )55 sbyd (5t adg> g Byl sl el b yo DS Lz
o el Vee Jsbg 0,85k Ve 5l G 03 b oladisad Wiz o Cal el #e b ¥
O gaw K05 29,5 O 90t b i, Uibe ol (Faith et al., 2004) ol ous 315
L g Sigom o (2, &30 a8 Ll S oo 41335 gyl 5 Sl 5l 5 3550 il
OB s = 9 il Dhszse 5)Y 5 Sz slaale Sl ol gl 10 5 @y sloales
.(Kottelat and Freyhof, 2007) oS oo 43855 s3] S5

CigS goladl YL 35l JJoay Cyprinidae Lals,s.S oslgl> 51 (R, kutum) aew ool
el Jloday 55 by iz dolse Slazd Gleals (n ats 5l calio gy l3k 5 203
So=tis= s3> Sy s slaaleog, o)y e adsi sl g Sl p2lee 595 S sk (2Le
OIS 1 g 0050 Hle S hmdan olde o5, 5l ol ol .(Valipour and Khanipour, 2010)
Ple Sl gogume (plis il (sl 039 Job (992 0B Jdoa s ezace lale pla
5 009 ool ol it Y 5 (5,5l 5 (LS (slapeSidly glsil 5l oslel i lstear apan
A3 glaS g0 slacbas 3l Baae byo & &zlae 51 gy Jolie 5 5 5VL (39 4 e 5l
.(Valipour and Khanipour, 2010) 4Lei oo

el 5545 153 4S5 3 35 55 Ol I S o] 53 9l Dol (slaesed 5| Sy
il adls ol penas I, Ll (ol la Sy 5l (S 5 b g aodly 5l (Sglite Dloogas wilsi o0 oS
o (nly 4 s (Ssliie Slags i p Wl oo wiliie SladisS (254590 Sux Glale y5S 5o
Lo ls, 5 olole Lo 5l Sag s pivcdlhan dase b yigs @l Jod 5l sl anils ol yon
delgean S i Coglie it O pS s rb (2158 @l 5l LT ()19 0 e sl
955 oB a0 5l a8 16,0545 590 5l ol (sl (yogiende 5 CuitsS VL CodS s o
Gyt S 5 ol (35 dngd 5 Ay Bro (5 1eS (5515 Jds (nl el Coenl B L
(Krasznai and Marian, 1982) cils sl

B o Gy 5l Gl (Bl Gsn St )0 Oy g Saz SlaaisS 4 az g5 o5l
A S i Cemglite e(paly any Coad jlion o) Sy aboz 5l ablse gyl 45T,z 00s

Sl Ll (=595 5 Slandss slagaiosls & Celioo Ll il oo (2y9 5 Ll 5 Lags ) Sms

wy


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

A 5l o g 0 5losd i 0590 /(60 )l (ol plo sl sidg sy @yl

Lo 45 )90 4385 5 6)lK Wl (egas )3 (lide Dlalllae dged Lol> 4z flin Cudbee
Falahatkar et al., 2015a; Haghparast et al., 2014; ) coul oo ploxil 585 5 awdw g oole ole
09— ydaip g ol 40 audss idi g Jeol )96l Cuenl 4 axg5L (Bagheri et al., 2016
7 wodhe mhw Gend Sz 0 pol addlls (bl (95 5 5SS Glapians 0 S
g osbe (ilo oale 45590 (o a5 5 g 0 slaatll (g2 At polaw SIS gw) g 0 p
o=l slegaojls (ogas 0 adgl Ol izen g wax e ol SO laiear S aids

8 pdy el (2395 Gl s 3o ol B350 95T Az 10 5 (hyen e 2L

g g lge

5 b a2 90 (SD £ S5 WA Z /8 Jsbo 5 5,5 YA 2 /A sl 55 b oolo YOV
gy 55 Gleyols ol plale n1S G5luil 5 ST 35 e po (e Lalpd b e lalesl g9,
e o 55 (o0 V) oz oml gl sl stalesl (lie 5 (plaleed)) JSalew
L0 om glas )l o VY M? alaiio phaao VAD CM ,had ay 8,5 Sot adgs VA ol 359
O ¥ LS 0) Lo 8 5 (ol LS (otalejl 25k 5l oolicul b o5 50 2 AV LT o
as,S L e Y ) OM ol g gglas ot b s> dan cly O glis,lwind I abo
0393 Js 53 Gy9m Jome CTPH 5 50T dos w09y JSalow pluys ail509, ol nels gota
g VIIDE[E Lo (Sile o (6 peSo 50t WTW 3400 5o ST ]y olfs b 3o
13 510,95 Jsbo yo T slas loss 558 AIVE/+Y Jsleo PH 5 ANV Y MO/ 50T oo, 5 il
28l el ol S il 4z 0 WY 4 T (60 oy el 0,50 (Ll o g 5Ll ol 5 (il az o
Az 0 (el jglateds b 4138 a5 ) g 0)30 o s (ral Iulpd S pgots 55 ()98 090
g ol oolaiwl eqie glie OB Gl LA o, cole glp (Lol glie Gl g,
20,5 05 LINDO 1381 6 3 5l ool b oo Olyaamss S5 0529 ez Ol

Yo ssle oo, LV e g V8o Ao e Dlelw 10 g 59, 50 LY (59, OF Sowa lale
A8, 8 405 0 y0e it e obily 5 s O ypods yz dops YT 914 0F AT ) -

O ypmods i oMl e sl Cl yatig g oy Fr by yz cilies zaba b gloo
e 0,8 LSl i w0 o s Ol 5 589 i ad bl (e 50 5 bglie (s
50,5 s e e B b b gland, gl Sy g o0 Fy ixio CubsS Fyz Lagd o sl
a0 00 gles ;0 goa i Jdiie ) Sid la i 4 0b 4 olie sleais, a S ol 5l
A oals 13 olT slem jo Sk asSis jlam g s ,F i el FA oy ol 5 il

YA


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

weile Blo 45590 (195 (o lroudign 9 Wy S ESLE p o> (o1 2 Ao Zokw i1

9 NAD Oy  Swd Oygods g S0 b oad aislu 0 p clale las b cenlive o3lasl ol glateds
Falahatkar et ) woa_s (g lagS ol )5 sl az 10 -V sles ;0 5 55,8 U5l jo samainy
s o..\.n] \ Jﬁ"\:’ 5o Lmof.t".’ LSUJ"U u..SJ.w 9 Jyo)ﬁ .(al., 2015b

o2 2y wlo Folaw S Golojl ;0 coliiwl 8590 gWo e b oSy g (2108 I3l - Jgus
» (R Kkutum) sbuw plo x oolo (L. aspius) il oalo 45590 (155 (ot beouiign 9 iy s a5l 5

(Wo)0) 0y o2y

(30)) 0 OS5

Y V4 Yo Y K v
FA/f- AR ra/oy YAIA YA g oo
Y Y Y Y Y Y Lges o]
¥ ¥ ¥ 5 yIvY . VLN
Yo ATAN; VONY \Y2ite VA9 Y- JRCL
vi-a 20 (AR Y/A¥ \/E- . ol o,
vi-a 20 (AR Y/A¥ \/E- . Lges s,
-I¥0 -I¥0 -I¥0 Y0 Y0 -I¥0 O]
Y/0 Y/0 Y/0 Y/0 Y/0 Y/0 VPSR
Y Y Y Y Y Y Yaralyy oS
Vo Vo Vo Vo Vo Vo RV
10 10 10 10 1o 10 Onseie
10 10 10 10 10 10 oY
Vo Vo Vo Vo Vo Vo e
A A A A -I¥ A Sl
N I I I o\ " =
Moy (o8 oS 5
LATAI foav \RUN £/ 5 foae Foae NESRRTTIN
YYNY VAR VBV VY/AQ VNN VIeo NES
VETY VEIOF YA VYA VYA YYIVO S
AY - NS AIY - N AA- an - Cashs,
YeAR- \RIE Ya/8) YAIRY VAFO YANY Al g5
Oeelg IU Feveee A Geolig [UNFe v e s amaling Saon 5100 52 ol e il sl Il Y 852"

ke A eSgd ol @S Y S g 08 T e Sigiy ael 05 Fe s 05 VY 0ngdlisn; 05 A el 057 Ds
2l oo BHT 5V 5 Jomjonl o5 Ve omom oS (oo Y Ks aaliyg 05 ¥ C paling 05 70 c0aVlsS gl

VIA s 05 Y (53, 05 VY10 conl 05 Y8 (gl dne sSayg 05 Ve v+ 8 ol 938) oo sl il Y 28,80
loe WIS dsS @SN g 05V K 05 VOA e 05 FIT 2ILS 08

=) 45 dlonn K5 05le 0o y3 o 3 ST 5 07 ong 0 b

" o - P R RS z . .. . af
oz (VIF KD g 50 09250 655 0,5 2 (bl 3 (AL (65,00 dslome o2 05 0 Js35LS oy LalBL (6551
iy Sy VI KDY &l pangs,S (/0 KJ)

DA


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

A 5l o g 0 5losd i 0590 /(60 )l (ol plo sl sidg sy @yl

09 =l )0 ey Sk Voo Cdale b S IS j05 aliwsgty (ole (Shigtm b LSS alin g0 50
Sl jloslinl Uy ol yo S Jsb 5 o5 20 b JUims 53l eoliiel Ly als 0
Ois ol anlllae Gl )3 (g 2 9 90 0y Slaalls ol (S ol e oo <80 b (s fesn
R e e R BUC LS TR SRS R U EC SR
Ronyai and Peteri, 1990;) a0 ,5 aule 5 s Jge 3 (bl (g 003L &5 5 (213e bows
:(Piedecausa et al., 2007; Hamza et al., 2008
O 0 oI e )s = [l 039 (rflen = (ol 559 (SSls) [ ool (359 aSSlee] XV -+
Gyl ey e 9y = = [Ln(aled 03s) - Ln(adsl 035) 1 Goy) (s ops5] X V- -
Sends 5556 = [(09) Gl 035 (e () ST X1
@ B e = (05 (Frae St i) () oas ailal 54
O 003k E57 (p)5) ead adgi 5 039 [(p,5) (B pan gy
5 &S Ll (5 Sosll sl g 9o SB o 5l olas jsbay (alo sas Foje (L o
ad )3 18 eolawl 0,90 glis! asli
(wo;9) oS 3l = [0, oS 0js (05 e 3] X V-
(2eoy) plial (a3l = [0 slaxl G591 (055) o 03] X V-
0,95 Lol 5 @Y 3 39250 JS (g 9 (7 S iCagh; (Tl olaieny
bos Ly an (285 5l Gy g 00l SBI SO ol oale diges SG (Bolal & g0t 9
S a0 o 5] sl S (g el ol b 5 Jise ol 5 il a3 Y-
L ol £, SdoS £52 abomgts Lo o alids slo )5 4 bgyjo slaaiges 0)90 (LG jo ad
Loy | (oair stz S ogh ol dnnlone Sz 2035 byl 5 3,5 SLels
51 0% sles o 09,5 Kis Slles b Cusb, ol i oolicl (AOAC, 1996) s & e
odbe 5| (et e (ailigs Ly iS5 Gl o S0l Coli (355 4 Gy B 5 g
A (g S oslasl Gl 39 an o, B (S5 STl 0,65 40 ol )5 il ax 50 00 sles jo Sis
Ol 9 023,5 anlos JIUST g, 5l oolainl L 5 (NXB.25) (59 Clucl b pls (utig y ol5ee
A opeens SOXDIEL g5 5l oolainl b pls o >
s byt LT (95 digad 5 dpo (ol jsbay OB e Sl ale ¥ talesT 0)50 (LG 5o
a8 Ve Saedy )5 V0 ¢ 50 b Gai il 1 e (95 Aiges slalendly ol 31T Ml 4 )L
Sy 03l o (6,l0eS5 LT Loy B ol 5 il az 0 =Y+ 55,8 10 5 (g5lwlaz 56T sles (o
by (Ol 0l 6) (ot SS9 055 by, Sl eslainl L Ll 5o 1S (g
== o (Sharpe and Maclatchy, 2007) o plxil ogil OF+ zao Job jo yiagidg uSiol

VY


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

weile Blo 45590 (195 (o lroudign 9 Wy S ESLE p o> (o1 2 Ao Zokw i1

plasl Gelslyginnd ap ol (23ST5 b g fegil OFF oo Jsb )3 (2w SS) Ay olulp Lewdly JS
Job ;o (i Sy gy 4 5 Lewdly &y pundS (6 5 5 Jg5dS” Jlaie L(Allain et al., 1974) o
Sharpe and ) o—i (5,5 ojlas! cond ) og—ase slacS jloslainl b gl OFF z g0
.(Maclatchy, 2007
Jleys JyuS 51 e SPSS (version 16, Chicago, IL) ,l58ls 5 5l oslaswl b ool oS slaosls
(One-Way ANOVA) 43,laS; il lg 5JUT alwsgas Kolmogorov-Smirnov :yee ;1 &b 5 ;o9
3aee,0 0 bl maw ;0 b (1 Sile anglis ¢lo goe AW snalive b oo 5 Wi duslas

8 O ygo TUKEY Cus 35,k

oy b o 4355 15 i ol x oole ile ale a8 50 lale 0, cloasls mls
@l ol bl el oaal ¥ Jgaz 50 039, 0F 0,50 S5 50 (2 cilisis olaw (g9l
23 Sanmdg 58S LS g ok W) 540 Gl ao ) (aled (s Jeld 0B 4 by e slaaS Ly
DB Jy S 8 0> oz it plie 3 Cod o5z Dot Gilejl 9550 luale
Sial33l 5l (P<O.05) 55y lslins (yaiis g 0351 5 5 (e Jaisd i 5o daid oud sl
Lol odaliin amo )3 VY mhans )3 (339 (2al33 Oliee (a8 g 0392 00,0 V7 mhaws 5o o (339
My 5 5 g il aoys sl jyolie o ity (p>0.05) olai LS | (gl sine YS!
039 IRl ey (alh ke (S g (22 20y VP LIS 02 Lot 41085 lale ;5 0
Ol Lol als samlie 9o )0 VY mhaws jo 059 oy 55 e lis Jlade (1 eS 9 do 0 1 mhaw o
el 5 oS Lasld claiasls iy 0,50 bl o (D > 0.05) sisgss o sine SlidS!
P> 0.05) ol 5Lt 1y (ol sime S oo oyt 55 ol

5 S guls .l oo sols las ialejl 039, OF 0,50 slel jo 4 LS 3 Y Jgo o
aY S 5 Casbh oz onan Ol 00 Gl IS ge e o o5 cul
(p<0.05) 5,05 54>

AR


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

A 5l o g 0 5losd i 0590 /(60 )l (ol plo sl sidg sy @yl

i plox ool (L. aspius) il a8 y90 alsy sl aslis p oo 22 lio Zahw JF1-Y Jguo
SD # (255ke) (5397 39587 3 o 55 (R kutum)

(1) ey &
Yy AR \# VY B \
ARVA=-RY R YA -/vo Yayx /-0 YAy £N0A Yayx /-y Yax /.y (P)f) =L:J5| 08
YY/ o /A YY/AEND Yo/ Ve AR7Ag=RY/d YEIf£YIY AR 7ANEY/4 (P)f) L;’Lef 08
VYA £ YA \O/Y £ fIY YY/A £y \NZAsETAd \V/axvA \VYIY £ 0 (.x.o)o) OJ9 uul)sl o,
SO Ve Y E A YAE A YAE [P YT ENY YV E A G,y dy) oy A £
VO E feY VY E Y VO E Y VY E Y ¥ Eefee o fO) ke Condgy ,eSl

FI0F £ <DV OJAY £ - /FEP
YV ey ey £y
CASECINY VO E- [-F

OAY £V i A

FEY £ A AT E AT aan £ v vs £ YRS

NI R ER YL L W PR YL 3 SV AL L - P

cIhe £ NF CIAD E VY CIAY £ N0

OIFA £ -/F0 OAY £ - F ZIYY £ -/VY

AV E 0

OIAN £ +/aF

OefSgy 033k &5
(32,3) oS a5l

(2o,9) il jasls

(Pp<0.05) axily go jlo gine IS (sl)ls s, G o alie e By >

(L. aspius) giloo a5 90 (ab yo (y39) 4y ol GLaS ' w0 o152 Elidko zobaw JI-Y Jouo

(SD % (puilo) i lojl 039, OF 0,98 31 L » (R. KUUM) s 2o x 05Lo

(Wo,0) 0y (222

Yy 4 \# \Y \e. Y (o,0)
YefyE -0 Yeve £4/20 YelANE -fe¥ YyAY £ -/f4 \ATARR=RVANY YV/If7 £ Y Cugh,
\PIOY & /8 ARVARE--RTAn] \VIYe £ 14 \VYAY £ Y/VY \VIido £ -/fY \VIFS £ - /AY eSg
ZINg £ ] #Ife £ FY AZART-=-RYA TN ZINe £ /D AZAY=-RTAYN ZIAY £ /20 @
YIPo £ -IYY AVAR==RYAN YIEY £ AAZ =RV YOy £ -/\F YIfY £-1\7 S >

ools plis ielejl 090 bl jo 95 lboordion s yiel )b (g 8ol 1 Jol> mls ¥ Jeux j0
O ‘_,’ﬁy.a}‘ ‘A"'J"‘“'*Kéf 9 ermls ‘JS J..u.J ‘rnl.: w.‘u5): );QLEA Ll Jau)‘ )0 NE) QL...J CJLJ w‘ ol

"Wy

(p<0.05) o,la5 5429 ba Lo


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

weile Blo 45590 (195 (o lroudign 9 Wy S ESLE p o> (o1 2 Ao Zokw i1

2lo x ool (L. aspius) _gilo 45,90 495 (ot lowiign OlaS 5 0 o252 alio robaw JI-F Jguo
(D (uSilio) 394 393 0 3l o 3 (R. KUEUM)

(/.32,3) 0y <z oy SlS 5
2 Sk os>
Yy AR \# VY B \
(J“-‘J e
YIgA £ <5 YAY £ ./9F YIA £ /50 Y/ag £ /0N Y/IA £ -/fQ YIAY £ </0A 'alj Ry
fe Y £ YE/YY FYYIYA £ EYAY  FAUYY £ OV/VY  FR/0F £ ¥R/0. FYY/AR £ £./08 TAY/VA £ VDA JS .\_..._.J
AR FAREE RYA S YEY/PY £ Y200 YOS/YY £ YV/YY YOY/NY £ \AQ% YOV/YY £ X /FY YFP/FE YE/\Y ijj_..JS

YYY/YY £ OA/FY AYY/ oo £ YPI00  VEY/YY 2 YVAY V07 2 VNAZ AYVYY 2 YV YR £ YO/F0 _\;}..._.b’ Y

G S A 9 Sy

At a2Y Sl 5 g wdy O Il g oz At woyd e 53, &5 0l anlllas
o2z L oadandis plaale ;o o 0l £ 5 5 0j9 Rl ol les ab el i 5 e (oole
oo Ly ol b asles ol o baylas lo yo hals 5 009 agk jl ity oz 118 osl>
Sl slos gy poo dasd 50 s saaline lo)lad (o ) (550 gtme BN g aimo oo Lt |,
Sl cnlio 005020 5l 755 a5 as) Ol 5 (il az )0 VY sgam 4 g <8l GralS cwgure j5boas
o=l Js el 695 3 DS izmen 9 198 (SSL (o 35 s o0 LS4 090 (oale (nl 0
Lol andss jlews ;o 2lde o o po il oy90 ol 5o lebe cpl o5 oy bYs 5l aS g0
Lo jlosd e I3 sine S S5 j5boay catils | Sl (n e 9 (0 5eS (202 1V 5l 00
035581 (pufig )5 Jlade 0o pd VF s ao 0 Vo oy Gliee Gl L ien 0l 0y
3 456 5ban b easlin aslh (pl jlade alS VL pshaw 4 (052 Gliee (I L g 00
LoogsS il & o a5l ol 58 o)l isine Lialdl ayz 108 osl 0ex b oty loalo
Ll slas

‘7 (S Oliee )3 1) )lde WS Lo Lo (o 4V (slgiome ol (585 )
(7S oz boadadis lale a8 vy oo Y4 b ol lis 4l 2uS1S g Cush,
S a8 @ alas 1y (Ul ol o 5L 8590 6551 el pue 5 0202 (057 elans SgaeS” Loy
(o918 s 5 gy 88,518 oyl 3l (51 Rl 1 ST el |y oale o ilie
LUO) el 03505 w8 1y 1 )loss il 53 s S LadlS Slizmgo yal ol 45 G 0y el
(et al., 2005; Mohseni et al., 2007; Sayed Hassani et al., 2011

"y


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

A 5l o g 0 5losd i 0590 /(60 )l (ol plo sl sidg sy @yl

Jeds iz NP S 5L o s b osd i slajlas o 132 oy il
oeals as s S Ly jsbiyl (Chaiyapechara et al., 2003) ) Kan o 1 )GLL .ail wilgs oo
A ol 0 Gl ISL LY 51 (o Wlgiion 002 2z Olime SIS 50 138 s Clls
Sgtion (6 iion ol oo ol 50 ol Galal 50 Led ugeoe 5 SleSL 2ol L Loks
i oalo ol o 188 oS cu o Lialidl s (Gawlicka et al., 2002) ) Ses 5 K55 oo
Ole obole (pl (oy093 Sy |y 0L 9,2 sl 0> b ool 4,055 (Acipenser transmontanus)
(359 5,3 o ogdlc (Ebrahimi Dorcheh and Zare, 2011) . ,Ken 5 condlpl (yizren a5 S
L sloo,zr jo 1) 0luj o) jom 5 canlin (Siwgy poe uizmod 5 0502 (S|hss (hs> elS
gt obj (27 @iz )3 (plo sgaze (Ul (izres iy £dge cnl Y I VL 252
ez g (EI-Sayed and Garling, 1988) S_J 5 5 uw ! sleazsl, (NRC, 1983) wli |53
b oo 0l 5,90 Ellis and Reig, 1991) K, 5 od!

oz olelasl s samlice BB codls a8 ol Cllas ol 5S> (NRC, 1983) s 138
5lise o Geisn 5 S5 Slie (z g5 el sl & baaye (Ol 5 55

oz &S ol llae l LS 718 51 YL ok 55 )z RIBIL e n 2 shals
59 5 85 Olimee il s 5 005 Gtalasl al jo ol (loale dige w5l i 0y
S5 eoms Lsly (pad )0 el 00l (utigy 2 (20lS 5 156 Jios upo Galdl g
Sotp Sel 590 45 e b U o, (o ym L3l a8 Wlbesls olis 05 lalllas b
Aietal., 2004; ) a_il ol o g il b aS 598 o xS bl Ll g lie olend],
SeSey 9 S50 5l eellae Cons 9 (Ebrahimiet al., 2004a; Li et al., 2010; Yoshii et al., 2010
38 090 (eomd il (551 TN mhan B0 ()2 Oliee I L ogdledy adly 39290 0 e 5
Ll s 8Ly (o 995 (bl a0 (95 5 438,513 (oale L2l 0 Cgllae S50 o,
3,90 S5 el @Bly yo ol o Las 1y Jlae op SYLTNE mlaw 10 (g y 003l I .ol 03503
mloand 0l Al ay jomie 393 aS 00 S wal B ) uEgn Bpas )3 (292480 Slage L
Steffens, 1981; Stuartand Hung, 1989; Lus) ail oo cidlas (pl W5e 5 (yuiions plu laadly
(et al., 2009; Xiang-Fei et al., 2010

dlomli Logas 3 (Hung, et al., 1997) 4, LSan 5 Sils lidios gl (owyp b 3,k
Huso ) olo -8 adcuill Lol jogas ,o (Ebrahimi, 2004 a,b) ) Ken § cowlpl cduins
oL 2l Jegas> o (Peietal., 2004) Ko 5 o 5 (ACIDENSEr PEISICUS) (49 0,8 o (NUSO
P Lad, gle by 1 o Solas Fohw Sl ow)m Bas L a5 (Carassius carassius)

\Ye


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

weile Blo 45590 (195 (o lroudign 9 Wy S ESLE p o> (o1 2 Ao Zokw i1

L plSon (g 0050 20l 990 59 Glsi o el oud plowil (g Dglitie Gl (285 103
45 ysbar sl etig gy 2 2 (Ko GGl ez a5 08 Ol ssbinl e sz Gl
0y sl 0i ) 4y oliiws gl oS conl Cllae cpl Silo 50 ol addlas b 00 5 lel
Cho and Kaushik, 1990; Arzel et al., 1994; Chou and Shiau, 1996; Einen and Rome, 1997;)
Brendan et al., ) o/,LSe2 ¢ ;05,0 S5 (se 5| (Ebrahimi et al., 2004b; Yoshii et al., 2010
9508 Gl ysbinl b (Bl Az 5ls 9590 Gefign uend pgad 50 lasllae b (1998
D oo oanlive Ll (pl ol o Liol8l o 0 OF 5 FAIY Y oo pign il L aS
ilos B9 5 o7 SLigeen 15b p sanl @l ol
Jolis sais s mSo3lail slaasle o S ols olis asy BT jogas 10 ool cunS mls
lasdllas gl .l a8 3 13 516 cow aiY oy e w02 o2y ilite ol 5l oslitl L
Olyme Ll L ols lis csols plxl Jsoro jeula o2le gq, (LUO €L AL, 2005) )l Sen 5 o a5
23 e biee (RIS g n Qg Rl ALY )0 Sezse o) Sy 0 0 22
Sglate Zolaw LRV pl=il (Mohseni et al., 2007) ) Ken 5 cwwore lawgi a5 (glasllas
Lools i 55 @iod (ul gl 5 285 )18 (o n 3550 Sl Glaleb 555 2 (22 5 (e Ban
A oldlas (S aboe GRlBl alY )3 S9250 (05 i 0z 50 27 Ol (RIF)
Kikuchi et al., 2009; ) wogess ala>do Y o> » 2,2 Glizxe zshuw jloolaiul jo (g )ls pne
Sade ;0 38 Gy @AY gy ke (ol e S pue 4y ax 45l (Kowalska et al., 2011
olid Sldlas a5 |z wib oo Jole g0 ol o adaly Jdoay ol ) a5 ot oags 4l Cugh,
Chatzifotis et al., 2010; Ebrahimi ) wl oo jials Cugb ) jlaie al¥ o) (wli8l b sies
Al oaslive bjles lw ;o (5 Mo g BB 55 alY suSS glgis o .(@and Ouraji, 2012
Slgize L ..\.'\9."5@' o 2 Olie &8 cel Cdlas oy Sl o2 Oldass BT vone C"L“’
.(Du et al., 2005; Chatzifotis et al., 2010) ol axils (g, g alayl, oo SLLS 5,0 muS>
ol oz Gilitee zahaw jo a8 sl Sbpae Joa Yol ufigy Gleime 45 i pas
O 2y solaul Sy94 C?"a‘“ Sy 0 )Lu:\.‘ sy )..JL'] PP ;S ol S C"L‘“’ £ 4:>5;La

VYo


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

A 5l o g 0 5losd i 0590 /(60 )l (ol plo sl sidg sy @yl

asdlas 5,50 YL (slales ys Sglite gomdplin lagoieils wilisee w53 Logas il ol
255 18 ole Gl o yiin

S ez der I Ll plierdion slaasls o (DS o las yol> adllhe axs
OLSes 5 bl &5 lasllhae gl D9l oo owus JoyudS 5 S 65 o (g
Ol al33l sls las wssls sll Argyrosomus regius  »als g5, (Chatzifotis et al., 2010)
(it 45 238,8 l lag] (rizman s o (Rl 1) Lodly 0 S5 Olies 0302 50 7
D9 ge 00mlin 0y oz (e g GppeS b eadadss plale )0 Lewdly U (eien Gl
Seber (ole x e w0 Lewdly liertign layielly o S slml pas vy e Slaia
w5l aalllas 9550 oled 0dgazme g LBy Lulph o (ale (pl peddplie Gmb 5 Jdsa
.(Martinez et al., 1996; Skov et al., 2011)

W ad ale 5L Syse 65l lee 5 pedstlio LEalS el Lialegl cloml o Lo _als
5 i anld g ale (B)ls 0 ,Slee o slos nl eizen il ) sl (TS oy
3l 00 5 ol ) e molS Aol j0 g ades malS el g ool 18 ST cou | 1A Ods
b 550 cow lesl cnl jo (2ol Wil (o9 (pimg 5 45590l nolly 4 az gl 35k
ools alS Sy 1y lale ol bpans glié i 5 sl oads adly ile] ygame § SagS
stbonbm oyl IS Sl pse 5wy ol €55 ca Jelse ol degorme Yoio! oS o
3,5 Dae cnl Jobo o alY 5 (55

Sy 0 i ( S gl il s Logas 5 5L Glales ;o (ale (nl cenlio 0l 4 a2 gl
e 0y 5l oolil b a8 ol (L Beions onl @l 00,8 L (559,85 6l cenlio GupallS
ol @l 50 ety 2l G 5 2l Gy Gaee & Gl sz 1P Sgu yime
Ol am glades 5o i oliisd 4 ks @l (pl b el b csl cus o5 )50 abe
W28l s wgllae CodsS g celie 03y S canlis o 4 plg B ol o5 0

‘sﬂ.)).\é 9 ,.im.a 3y

0)4344 n.\.;Q?.Q.; Sacluw 9 6)&.0.9 u“'bﬁf' U"‘ ‘Bl:u‘ J—"‘)ﬁ o aS 6&‘)5‘ GALQJ )‘ Mw
20,5 o0 (SI0)u3 5 ST jg omge wiis g 0lgB IS et

A


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

weile Blo 45590 (195 (o lroudign 9 Wy S ESLE p o> (o1 2 Ao Zokw i1

&bw

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 japonicus).
Aguaculture, 230: 507-516.

Allain C.C., Poon L.S., Chan C.S., Richmond W., Fu P.C. 1974. Enzymatic

determination of total serum cholesterol. Clinical Chemistry, 20: 470-475.

AOAC. 1996. Official Methods of Analysis of the Association of Official
Analytical Chemists. Association of Official Analytical Chemists. Arlington,
VA, USA.

Arzel J., Martinez Lopez F.X., Metailler R., Stephan G., Viau M., Gandemer G.,
Guillaume J. 1994. Effect of dietary lipid on growth performance and body
composition of brown trout Salmo trutta reared in seawater. Aquaculture, 123:
361-375.

Bagheri M., Falahatkar B., Efatpanah 1. 2016. Growth performance and body
composition of Aspikutum; a new hybrid of Asp, Leuciscus aspius ¢ x Caspian
Kutum, Rutilus frisii &, cultured under different stocking densities in circular
concrete tanks. Journal of the World Aquaculture Society, 48: 947-954.

Bell J.G., Henderson R.J., Tocher D.R., McGhee F., Dick J.R., Porter A.,
Smullen R.P., Sargent J.R. 2003. Substituting fish oil with crude palm oil in the
diet of Atlantic salmon (Salmo salar) affects muscle fatty acid composition and
hepatic fatty acid metabolism. The American Society for Nutritional Sciences,
132: 222-230.

Brauge C., Grraze G., Medale F. 1995. Effect of dietary levels lipid and
carbohydrate on growth performance, body composition, and plasma glucose
levels in rainbow trout reared at 8° or 18°C. Reproduction Nutrition
Development, 35: 277-290.

Brendan J., Hung S.S.0., Mederano J. 1998. Protein requirement of hatchery-
produced juvenile white sturgeon (Acipenser transmontanus). Aquaculture, 71:
235-245.

Chaiyapechara S., Casten M.T., Hardy R.W., Dong F.M. 2003. Fish performance,
fillet characteristics, and health assessment index of rainbow trout
(Oncorhynchus mykiss) fed diets containing adequate and high concentration of
lipid and vitamin E. Aquaculture, 219: 715-738.

Chatzifotis S., Panagiotidou M., Papaioannou N., Pavlidis M. 2010. Effect of
dietary lipid levels on growth, feed utilization, body composition and serum
metabolites of meagre (Argyrosomus regius) juveniles. Aquaculture, 307: 65-
70.

Cho C.Y., Kaushik S.J. 1990. Nutritional energetics in fish: energy and protein
utilization in rainbow trout (Salmo gairdneri). World Review of Nutrition and
Dietetics, 61: 132-172.

"wy


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

A 5l o g 0 5losd i 0590 /(60 )l (ol plo sl sidg sy @yl

Chou B.S., Shiau S.Y. 1996. Optimal dietary lipid level for growth of juvenile
hybrid tilapia (Oreochromis niloticus x Oreochromis aureus). Aquaculture,
143: 185-195.

Du Z2.Y., Liu Y.J, Tian L.X., Wang J.T., Wang Y., Liang G.Y. 2005. Effect of
dietary lipid level on growth, feed utilization and body composition by juvenile
grass carp (Ctenopharyngodon idella). Aquaculture Nutrition, 11: 139-146.

Ebrahimi Dorcheh E., Zare P. 2011. Effects of dietary lipid level on growth, feed
utilization and survival of juvenile of beluga (Huso huso). Iranian Journal of
Natural Resources 64: 93-106. (In Persian).

Ebrahimi E., Pourreza J., Panamariov S.V., Kamali A., Hosaini A. 2004a. Effects
of different levels of protein and fat on growth characters and chemical
composition of fingerling Beluga (Huso huso). Journal of Science and
Technology of Agriculture and Natural Resources, 8: 229-241. (In Persian).

Ebrahimi E., Pourreza J., Panamariov S.V., Kamali A., Hosaini A. 2004b. Effects
of different levels of protein and fat on growth and chemical composition of
fingerling Iranian sturgeon (Acipenser persicus). Journal of Agriculture
Sciences and Natural Resources, 11: 141-151. (In Persian).

Ebrahimi G., Ouraji H. 2012. Dietary lipid requirement for the Kutum fingerlings
(Rutilus frisii kutum). Research Journal of Animal Sciences, 5: 5-15. (In
Persian).

Einen O., Rome AJ. 1997. Dietary protein/energy ratios for Atlantic salmon in
relation to fish size, growth, feed utilization and slaughter quality. Aquaculture
Nutrition, 3: 115-126.

Ellis S.C., Reigh R.C. 1991. Effects of dietary lipid and carbohydrate levels on
growth and body composition of juvenile red drum (Sciaenops ocellstus).
Aguaculture, 97: 383-394.

El-Sayed A.M., Garling D.L.Jr. 1988. Carbohydrate-to-lipid ratio in diets for
Tilapia zillii fingerlings. Aquaculture, 73: 157-163.

Faith D.P., Reid C.A.M., Hunter J. 2004. Integrating phylogenetic diversity,
complementarity, and endemism for conservation assessment. Conservation
Biology, 18: 255-261.

Falahatkar B., Efatpanah I., Meknatkhah B., Rahmati M. 2015a. Potential of
Aspikutum (a hybrid of Leuciscus aspius @ x Rutilus frisii &) for aquaculture:
comparison of growth performance in earthen ponds and tanks. Iranian Journal
of Ichthyology, 2: 194-196.

Falahatkar B., Soltani M., Abtahi B., Kalbassi M.R., Pourkazemi M. 2015h. The
role of dietary L-ascorbyl-2-polyphosphate on the growth and physiological
functions of beluga, Huso huso (Linnaeus, 1758). Aquaculture Research, 46:
3056-3069.

Gawlicka A., Herold M.A. Barrows FT. de la Notie J. Hung SSO. 2002. Effects of
dietary lipids on growth, fatty acid composition, intestinal absorption and

YA


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

weile Blo 45590 (195 (o lroudign 9 Wy S ESLE p o> (o1 2 Ao Zokw i1

hepatic storage in white sturgeon (Acipenser transmontanus) larvae. Journal of
Applied Ichthyology, 18: 673-681.

Goddard S. 1996. Feeding Management in Intensive Aquaculture. Chapman and
Hall, New York, USA. 194P.

Haghparast P., Falahatkar B., Khoshkholgh M.R., Meknatkhah B., Efatpanah I.,
Nasrollahzadeh A. 2014. Effects of different levels of dietary protein and fat on
growth performance and feed efficiency of female asp (Aspius aspius) x male
Caspian Kutum (Rutilus frisii). Journal of Aquaculture Development, 8: 21-34.
(In Persian).

Hamza N., Mhetli M., Khemis 1.B., Cahu C., Kestemont P. 2008. Effect of dietary
phospholipids levels on performance, enzyme activities and fatty acid
composition of pikeperch (Sander lucioperca) larvae. Aquaculture, 282: 275-
274.

Hung S.S.0., Storebakken T., Cui Y., Tian L., Eine L. 1997. High-energy diets for
white sturgeon (Acipenser transmontanus Richardson). Aquaculture Nutrition,
3: 281-285.

Izquierdo M., Fernandez-Palacios H., Tacon A. 2001. Effect of broodstock
nutrition on reproductive performance of fish. Aquaculture, 197: 25-42.

Kikuchi K., Takeshi F., Iwata N., Noguchi T. 2009. Effect of dietary lipid levels on
the growth, feed utilization, body composition and blood characteristics of tiger
puffer Takifugu rubripes. Aquaculture, 298: 111-117.

Kottelat M., Freyhof J. 2007. Handbook of European Freshwater Fishes.
Publications Kottelat, Cornol, Switzerland. 646P.

Kowalska A., Zake$ Z., Jankowska B., Demska Zakes K. 2011. Effect of different
dietary lipid levels on growth performance, slaughter vyield, chemical
composition, and histology of liver and intestine of pikeperch, Sander
lucioperca. Czech Journal of Animal Science, 56: 136-149

Krasznai Q., Marian T. 1982. Crossbreeding of Grass carp (Ctenopharyngodon
idella) and Bighead (Aristichthys nobilis) embryogenesis of interspecific hybrid
and resuhts of its morphological analysis. Aquacultura Hungarica, 3: 5-15.

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.

Lovell R.T. 1989. Nutrition and feeding of fish (second edition), Kluwer Academic
Publisher, New York, USA. 260P.

Luo Z., Liu, Y.J,, Mal K.S., Tian L.X., Liu D.H., Tan X.Y., Lin H.Z. 2005. Effect
of dietary lipid level on growth performance, feed utilization and body
composition of grouper (Epinephelus coioides) juveniles fed isonitrogenous
diets in floating netcages. Aquaculture International, 13: 257-269.

ra


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

A 5l o g 0 5losd i 0590 /(60 )l (ol plo sl sidg sy @yl

Lus M., Durazo E., Teresa Viana M., Drawbridge D.P. 2009. Effect of dietary lipid
levels on performance, body composition and fatty acid profile of juvenile
white seabass (Atractoscion nobilis). Aquaculture, 289: 101-105.

Martinez C.A.P., Cristina C.S., Ross L.G. 1996. The effects of water temperature
on food intake, growth and body composition of Cichlasoma urophthalmus
(Glnther) juveniles. Aquaculture Research, 27: 455-461.

Mohseni M., Sajjadi M., Pourkazemi M. 2007. Growth performance and body
composition of sub-yearling Persian sturgeon (Acipenser persicus), fed different
dietary protein and lipid levels. Journal of Applied Ichthyology, 23: 204-208.

Ng W.K., Sigholt T., Bell J.G. 2004. The influence of environmental temperature
on the apparent nutrient and fatty acid digestibility in Atlantic salmon (Salmo
salar), fed finishing diets containing different blends of fish oil, rapeseed oil
and palm oil. Aquaculture Research, 35: 1228-1237.

NRC. 1983. Nutrient Requirements of Warmwater Fishes and Shellfishes, revised
edition. Nutrient Requirements of Domestic Animals. National Academy press,
Washington. DC, USA. 102P.

Opsahl-Ferstad H.G., Rudi H., Ruyter B., Refstie S. 2003. Biotechnological
approaches to modify rapeseed oil composition for applications in aquaculture.
Plant Science, 165: 349-357.

Pei E., 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
Gunther). Aquaculture Nutrition, 10: 209-216.

Piedecausa M.A., Mazon M.J., Garcia B.G., Hernandez M.D. 2007. Effects of total
replacement of fish oil by vegetable oils in the diets of sharpsnout seabream
(Diplodus puntazzo). Aquaculture, 263: 211-219.

Refstie S., Korsoen O., Storebakken T., Baeverfjord G., Lein I. 2003. Differing
nutritional responses to dietary soybean meal in rainbow trout, Oncorhynchus
mykiss and Atlantic salmon (Salmo salar). Aquaculture, 190: 46-63.

Ronyai A., Peteri A. 1990. Comparison of growth rate of starlet (Acipenser
ruthenus) and hybrid of starlet (Acipenser ruthenus x Acipenser baeri) raised in
a water recycling system. Aquaculture, 5: 185-192.

Sayed Hassani M., Mohseni M., Hosseni M., Yazdani Sadati M., Pourkazemi M.
2011. The effect of various levels of dietary protein and lipid on growth and
body composition of (Acipenser persicus) fingerlings. Journal of Applied
Ichthyology, 27: 737-742.

Sharpe R.L., MacLatchy D.L. 2007. Lipid dynamics in goldfish (Carassius
auratus) during a period of gonadal recrudescence: Effects of -sitosterol and
17B-estradiol exposure. Comparative Biochemistry and Physiology, 145: 507-
517.

V€


http://jair.gonbad.ac.ir/article-1-465-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-28 ]

weile Blo 45590 (195 (o lroudign 9 Wy S ESLE p o> (o1 2 Ao Zokw i1

Shearer K.D., Silverestein J.T., Plisetskaya E.M. 1997. The role of adiposity in
food intake control of juvenile Chinook salmon (Oncorhynchus tshawytscha).
Comparative Physiology and Biochemistry, 118: 1209-1215.

Silverstein J.T., Shearer K.S., Dickhoff W.W., Plisetskaya E.M. 1999. Regulation
of nutrient intake and energy balance in salmon. Aquaculture, 177: 161-169.
Skov P.V., Larsen B.K., Frisk M., Jokumsen A. 2011. Effects of rearing density
and water current on the respiratory physiology and haematology in rainbow

trout, Oncorhynchus mykiss at high temperature. Aquaculture, 319: 446-452.

Stavros C., Panagiotidou M., Papaioannou N., Pavlidis M. 2010. Effect of dietary
lipid levels on growth, feed utilization, body composition and serum
metabolites of meagre (Argyrosomus regius) juveniles. Aquaculture, 307: 65-
70.

Steffens W. 1981. Protein utilization by rainbow trout (S. gairdneri) and carp (C.
carpio): A brief review. Aquaculture, 23: 337-345.

Stuart J.S., Hung S.S.0. 1989. Growth of juvenile white sturgeon (Acipenser
transmontanus) fed different proteins. Aquaculture, 76: 303-316.

Valipour A.R., Khanipour A.A. 2010. Kutum, Jewel of the Caspian Sea. Iranian
Fisheries Research Organization. Caspian Environmental Program, Iran. 95P.
Vostradovsky J. 1973. Freshwater fishes. The Hamlyn Publishing Group Limited,

London, UK. 252P.

Weatherup R.N., McCracken K.J., Foy R., Rice D., Mckendry J., Mairs R.J., Hoey
R. 1997. The effects of dietary fat content on performance and body
composition of farmed rainbow trout (Oncorhynchus mykiss). Aquaculture, 70:
107-184.

Xiang-Fei L., Wen-Bin L., Yang-Yang J., Hao Z., Xian-Ping G. 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.

Yoshii K., Takakuwa F., Nguyen H., Masumoto T., Fukada H. 2010. Effect of
dietary lipid level on growth performance and feed utilization of juvenile kelp
grouper (Epinephelus bruneus). Fisheries Science, 76: 139-145.

V€)Y


http://jair.gonbad.ac.ir/article-1-465-fa.html

A 5l o g 0 5losd i 0590 /(60 )l (ol plo sl sidg sy @yl

18y

[ 82-90-920z o J1Je-pequob-e( woly pspeojumoq ]


http://jair.gonbad.ac.ir/article-1-465-fa.html
http://www.tcpdf.org

