[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

\A \F'YQWUL(})ujwcrﬁ.mdueé)}ﬁéijj43‘):'..5

PETY] 3 oolaiwl b )9.519 Sl lo PETY] Sl O > gbb’ Sgag );ls eIy
20 S plpad %@5&?%; ‘Ju\:h)b Wy S 2l 9 g
(Huso huso) w8 cuisl alo b

IS waw 4‘@.0‘; ot lows 4‘@)5‘ s> ‘*‘é'j) Sl e
;nj_l“5)@6,\.“@:1,cuﬁ}L;;,,)us(.,i“tim“;,m)@upl“&m Moy S -

VEY/YIE Ly g6 VNNV il b

oy 03 G 53) (@M oo jloslinal b ale 535 (slray b Slals 53 S eslizal DI S1 )y shiess sl anlllae

2 S pdypan LB 5 Y S 5 ) Slagasla 5 0 /P5 £ /0 4yl 05 5:35ka b (HusO huso) &5 <2l als b
gl e Jols bsled (258 5 s s wtia VY e 4 SIS T L K s Ol A L skt LIS £ b oSG G
Lol o5 35 (Aos3 ¥ 5 0) o 3y o 53 3,08 5 (Ao)ps Vor 5 VO @0 ) Hub Sl 3y b Al o (S0l
Sl e y35 oy ¥+ Slslis Ao j3 00 D PG s ey o33 Y G Sl a5 b Sluls Ho 5 186 :C Hles ales 3l
Vor VPG Hles (Sluls Ao s VO VOB L e s oY + Oluls Aoy VO VOPG s cOluls s s 00 000G
231 olagnn IRl 535 (S5l slasled s S PL Sluls doys Ver 100Gl 5 e o )3 ¥+ Slalss s
Sl o Rl 1 O e 539 sk SUa e 4 o 0305 iy 2 5 W50y b DS SRIB o ss sla el
Slals o Sl doys Vo Slasled & b e G US el o 2 456 sba S3L ()l ne RIS e le (Dl
13 G s 53 1de s o s (P</00) Lsls DL (gl san Ssls iuleST byl plu b &S 035 (VPG 51++G)
3 e 35 Bl 5 ol SIS kol s (P</00) 313 0L ()l ae gl Wasled il 4 o o 03 Oljn o 58
3,55 skl bayles o 1y @olaine Ol 10 s o e ld 5o e LT Jlie Sl 0l b Sluls o0l
5 o Sluls (ool Ll L(P>0/00) 5,55 sbul a8 SLS 5 Ol 53 1y (sylsine SVl o 51 oalizal (P>4/40)
o 33 e iz O3 3 iz b Slals (2 8ol gl (R L PS/0) 15 a3V SLS 5 Ol 53 Jls e SO
Ol gl & a5 b 3l 35 o 035531 L o et B Ll Sl olBodalin 055 5 wdn CB 55 (5l one 2alS
e 235 o3 Y 03531l 5 (LI ol pen & g e DI abe b o 53 A3 OF e U b Sluls o Kl 8 S

(i3 ol pon 4y Ly S8 51 Sy el 1 SV e 1 eslinal Ll 3L 3 s ek s (sl L

,)}:Jg Lﬂ))ﬁ‘@h))xc@uyzéwow

Razaghi_b@yahoo.com :lilSe e *


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

Yy

4 flue SHIOale plo 4 Cod 5L sl Olale
3 eslatal s 5 AiS e Dsle sy lde
—t e ShS 5 les Lgnil &S e el se
Lol b Gl 5 ply o K0 b Alg
s Sy sl eslaal 4 Al fd Lls 05
OFA OLSKar 5 KD YAV (glasus )L 5
3l g0 C‘f‘ S s OS5 s e ‘é\)JJ
OYAY 0158) aeT ladul clapaliy s ¢ Sdxa
& 5, LS 5 ((Lanzotti, 2006) s 555D
Sl Sleos 5 20l S (VWA (63 50ie) )l 3
5 eslizul Ol o guas 53 Gzl 45T Sl (30
s Nya a8 o a5 1) oo p6p] Sae 53 OT
SYTJ5 b 55y 5 &S s s (Y++4) Austin
31 eslizal & azils Oledl cisls pll oLS 5,
SN 3 SN 50 /D o e )3
Dhel Bl 5 gl 6 o 5 Al ¢ 5 el sl o
Sl 2y S Sl i Ul slaw Gl Ao
Vs /0 Sl 5 ashe LSl LS s S S
S G s e p SV s e S
PO b a1 (VVF) 0L 5 Irkin s
sl pl Al wm e 53 1) o 35 A3 P
S sls LS s ol g sl 53 o) 13 5e
5035 do )3 Y (e 655 pl 5 el eslizul loes
G el 53 e SIS i polie s 8 asie
O¥AY) oL 5 L 3 se 3405 O ol 5
Olen B 05 (o0 1y sk Sluls & s 8 218
I R e T \ Y u‘ljiib' Loy A
Sb &Sl G5 350 (Acipenser baerii) (g

B asls g gl jesli 5 WAl 6y A

\Fe¥ Ql:“.lhp: u,b..icr.a.x.é.a Jueéﬂﬁéﬁij 4 Lh

-

o0
3 e el )5 pegr sl BB GHs ps T
Tacon and Metian, ) &S" o Wl Sle> 2 tals
o go ol laans 53 0L T o eas 2ol 531.(2008
5 bus 3 0LRT pl3 Sl ol g, Ul o
Ao b Lol a8 55 5 YU g 4 s o T
aas 9> 45 S 39h o g 2l axlge (6390
e ol 3 1y et B SosnspT o]
(FAQ, 2013) wls Wl sl 28 ,ials 5 i
(el 5l 55 93L5 Coenl o ns T 53 wdn
L ObRT W5 slaay o 5l doys #ra &SSs5 1,5
Mahmoodi et al., ) das o JKi5 4o (cau o
g S el GYsb Dde dl alesa sy (2009
cba & glie Gl s s, Lo
ALim et al., 2008) ol 035 Olale 5 4l =i S
Al oy 3l eslazal IS e s a4 ool Ol
2ot 50355 (s 53 piin SoiS YL Cd)
el 035 S ai e 3 sy Rl mle
'CJ.» Slesls s, (Bilguven and Baris, 2011)
e 53 sliulsy e Jlam wlie o Fege S (S
23 Olgpial 5 B S 35 5L s Jal Ul
Meeker et al., ) cul abe 5,7 5 5 jo9 O
L ool sl Sl s alol> =5 (2009
Loy Ll LS cwl 0T Kb b oy
S S Ly doys ShalS o olde sl oKl
1) i ke LS olse Sl 6y 2l
Amirkolaie et \¥aY (O, 5  sws) 3,15 ol jor
235 350 33 &S slassaS 44 Ll 2014,
el 035w L U5 o (Ll e f e
2l ﬂ‘}é\ o 531, ol Sheslasl dpys Sl


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

\AN

BOT So1eS Lulyd 9 (Bl 4 4@
Lyl a b e,V Ode 4 a5l e Olabeasy

Olale e ol (b s . Las aglbT b5, Lo
S eddag ol o b (e A U g 5L 55 4l
A3 9 Gl Olabe Gy V O OLL s s
Lol asks Vo sl ol Opon LSS
S5 hosn SLeSE s p S0 S5y Sk
oy b )’)Jﬂ' Sl @ ul:.a:b SR Lg)l.woj;:’-b
el 25 Gas 5 gb o) 5L alis, (ulejT

Ll 4085 (6 o Ol 5

Ll o p> el
5 A8 oslamal o s BB Sl e 4 S
ol g 50 s PWUFFDA i3lo 5 31 oslizl
S w0y p b sl Sl e adsl Sl g S
L o5 Ok 5o 5ol 05y Jhaws o)l 5
byl e m;;fy‘_;ﬁﬁl:,\jm
—ahy Oy god LSJ\:‘- m;‘cﬁ&fgyb
J51s 5 baandy WueT s el Y/0 b3 L ola
Celo VWOl o J\st".;\.w a5 ¥ gles 43 Ol
a3 =Y s j3 8 e [)LA)'U)J..L&}SMK
o, T 5 OS5 e IS o S sl
Gl el ods 318 Y Jade 3 edbastle
C ol Jolo i a phleST cul 53 (o) 20
o3 ¥ iG Hled o 535 5y sk Dlals 5oy L6
sk Oluls ja g A 300 D PG s ew oy
000G Hles w j3 g do 3 ¥+ 2l y3 g sloa
s (Al g Gra ek Dlls oy o)

)Jﬁ: L5‘>4" )j:)o C)\&‘-‘Lp )Jﬁ: M)b A2 VDPG

ssb Slls s g sl o 2 5 S0 )

—JB skl Yok esss 4 s LS Sl
gl Sodsdous o 4 dd 5 slaas o 5150 5 ale
Ol )y psbteas andllas ol ¢ ale y3g el
2> Al g b f e Sluls say 035m0 2 Sl
Jlin 53 68 pl ol b S 50 ()l 0 r
Lo OT 0 o3 e 5 0 3 (2le o Sl
s g 0333 L oes e Sluls 3
oo e cpl o 1,8 15 ety g
Sheslizel b Heb Sluls jop oS 5 0Kl
Srlypdr jarle 5 Li) lall 2w 53y
I3 ews e (Huso huso) w5 el ale fd

s g

by w9y 9 3lg0
Ol g 53 (Ao oygn 48 )5m 5o SRaledT ol
ST B sl eslialsygo 0T 235 plowit JoT
plrit 132 &K 5 158 omy Gk 1 (2305 3 ol
=5 e G e 3 s S A
A bl plosl sl o I Yo e eSSU a5 ST
B YF S soba 5 sl a sl LSS Y s Dles
PH Ol 5 O3Sl Loy ke s 4 8 L ys
3 Jlone ol 3l4e JS 03 8 S wls, D)o
Lo S eIl HLeSS wia g (S Sl
L sl coyja o (Azizi et al, 2017)
2 S ke PYEINY Gl S sl VUYEVANF

A p S ke VO /00 YYYRAYCVIVY 1 /FF (2
e Al g eians 5 Se WY/ DETVO/AD

.J}.:


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

VFeY Ol L(}Ae)ucrhmdbaéjjﬁéﬁTw}:Aiji&

(£:5) a5 23
G asls (HSD) = ——— == xy..

(75 e 03
— ) Obale o 5 Shas oy 1 s
Turchinietal., ) ai oslazal di;y b syl 51 ale
.(2003

Y cus g (S 50l
(o oFan b gbed S5 e
A& el (VA40) AOAC ) L STl 5 ashy

SAM LA ¥ (595

L Olale aan 93 Odeay Jog o9 OLL o
3550 055 eSSl doys t/0 (Ggme oy
oy el o3 Olale 636 g ke 5 43 S 15 4 Qi
5 Osiew ol & bimde S 5l ol
Log oddgysTpar g e o 5 i G55 per
Cele FA Sde 4 ax s POV gl s 04T
5 (Rodehutscord & pfeffer, 1995) suieis
ol (s 315 sl a3 WA gles s alobdl
s S AT Ol b demle (g Sl leST
S bopsde 5 S s s (b5 L)
L e 5 5ol o> 4w 34, (Fenton et al., 1979)
dloes 5 abaly Gl 5 515 e gl PP 2 sad b
s S

(o llinl Jost Clox V4 X5 05 03 9) + & g0l odo =

V¥

23 Ao 3 VO NOG  jles w3 Lo y3Y + ale
Vor VPGl (ol jag e Hab Olls
Yo+ ol ooy sl sab Sluls oy o)
25 Aoy Ve NGl s e oy e

Ll L;)\.lfﬂs P s sl b Olls

SlUAE 9wy Sl ygis b pomin

Jsb o s (5 3y Ay gla, ST6
@laalarly hoslinal b iolasT OLL 53 Olale 035 5
AL dwls )
(Tacon, 1990) o 05 il 53l Ao s

. (r) el s — ()adsl s

o i Sl aeay (Dl o e
(Wootan, 1990) o3 5 Li &
InW2—InW1
(SGR)stss a5, 2 5= X

Gead s eass b
(0,5 adsl 055 W1 (o 8) ol 035 W2
(Hevory, 2005) ;ldé LS s o

(,ad.fjecd ey glas jlaze

(FCR]I\_‘__'IJ.E- ‘_:g_a.L__;_ -\__.-\T'v._gll -

(o cis o2l
(Qinghui etal., 2004) 5 LljL Lo s
aodal olaas — SLlAD slaes

ool ol = -
Loaileile sy — XA
adal slaas

(Qinghui et al., 2004) x5, A2, &

a_lal

al s — as =a
R (Sl W )

ey alias
JJ.!I'

(Safarpour Amlashi et al., 2011) .55, oI,

- a |-al
L LT
. BTa . i ————
(S ] n_-—...—‘j . XV
[

LY
[, [t ]

(Piedecausa et al., 2007) LS esLs


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

vo ssb Slls j3 g sl 0 2 s BU )
(u\...p):g:,...a-j.)J.l;'&u‘_gLA)La.:S)Ja:@‘a‘)}ﬁ&b)ﬁ‘i‘sucﬁﬁﬁijT}y—_{j:\ J}A:—
V.G v.PG voG voPG oG o-PG G C o
(Sae 350
FA FA rs rs e Yy . . g )3y
. . 1Y 1Y ¥ ¥ FA FA Pl
\d \d ¥/ ¥/ ¥/0 ¥/b ¥ ¥ A s,
Y Y \F \F \F \F \§ \§ r.cf;j
) ) ¥ ¥ ¥ f ¥ ¥ S 58
£ £ £ ¥ v ¥ Y Y 3 S
A A A A A A A A [PWIT
£ £ /0 /0 ¥/0 v/ g v TS
Y Y Y Y Y Y Y Y e JenS 5 S
/b /0 \/0+ \/0+ /0 /b /b V0 ool s JaSee
/b /0 \/0+ \/0+ /0 /b /b V0 S oS
. Y . Y . Y Y . o
(.,L.’;L»@ B BLRY slael) L;ia*LAJT 6[.&0,_@ &,2: }:jlaT
'vo.G \v..PG voG voPG oG o-PG G C
Sae 03l
QF/ EVY/N0  A¥/ARAS/NY AT/ EYA/NY  AY/eRNA/V e QF/ESGAY QF/A VAN AY/CEYENA QY kFAA it osle
FALEMEO. BV VAT FANESYNY  FY/NERELY RV E80/40 BV EYS/EY O FY/AESYNY  FYNES/40 KT
VQ/e R Y/VE AAEADVE VA ERQ/Y e VARV VA ESVAAY Y AEYYANY N4/ ER08/YA N4/ EF/AA s
VOAEYXY NV EANY VRV Ve NeNESAY N80 Ve BV Y eERY S
YoAEYYAS  NQNEYS/Y e Y EFVYY YO ARRAYY Yo cEFVYY YA eESYNG Yo vEYS/OA Y/ 250/YA JS @5

o O3 b el ¥ 5 (s Vet VD @t 0)
—O1 8 el S e b esls Dopdleys )
IEYY ERE- Y Ry WES PYPRES. TGO S Prieon
eus SPSS ol l5le 5 5l eslizal L odeTmssy

g}"‘;lf.)lﬁ JALT ‘}:j) )l oalawl L Waoals A& (abu‘ \\%

A3 a e Ol el . Kls Oy oty aosls

Sobl Julodi g 4 35
A plodl alai ST &b IB s lesT
53 b s uilsls BT Je 51 eslinal b Gadoes opl
ol sl sST o el ) sS6 5lsT sl
23k Sl b ol 535 0 Kol o ¥ 5 LT


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

\FeY QU.M.JU cr):oJucﬁmdutsjjﬁ‘_ngwﬂQﬁ

(PS/00) Sl o3l Ol (gyl3 sme o5 Ly les
D 3 eSSl G Ll 5o e L s 8
GoId sme Dol oles ol 4 Cnd &S 0395 Ol jus
e s ol cp i (P<H/00) sl Ol
sl 4 G & odd sdalie GYov 5 GV e
Lol Ol gyl gre Sl LaaleiT slales
Sled 53 s 2 Ll cuoman (p<4/40)
GYer 5 GVO lasles 55 gosg Ol o 2k G
sl sl plo & Cod o Olj o S

AP<e/00) Wisls Ol (g yls s sl

\%4

bl 5S0le dulie LS o g 12 46 b S
Oliebsl 5 i 53 STl (glawsls Lm0 03T ¢SS 4,

235 el Ao 5540

s
Gsl slalas ol 0311 Y Jgd 5 Sl
M)J LSLAU'D'L& BE) 6)"%5.‘*‘ dﬁ\ﬁ‘ e JJ};
4 09 ) o 2 g ail)g, A5, W5 SN
e 9 Aligy Aoy 5 O SIB e o

sl a i S Wil o G s 4 by jeongds,

0755 2 1/0 A:J,to;,@fq\,,)ﬂﬁxd&,g,‘c@uﬁw@bpau@w Al u,;ﬂweu:w}@

St ol @b BT S R S SN TS U E e wsbosy el
) saS s <(=Jf) Gyl he ) i R3T) (pf) Sles
Voo XY VAR A Y YNS ek AR TOK oy yNC FOO/Y 1£/4C c
(R VLR TR V/SRE TRV V) S AL AT VR ok aD aA YRS o5 /A% 6:G
(R VLR 7 R VR T VA LI V) ST L YN A/ xS VOY /Y3 040 FE/4C FOY/q Y/5 voG
RRR 7S TR VIS /2% S v E /RS LN VAL S YRR LR VA NS /20 S-SR ¢ VA (VLA E T R
Voo Y NP Y od/0VR I RETIE \AAEETD L VAV R & o0\ F1/5° YVA/A VL 2 G
Voo sedsY A AR ey D VXY AP ARRE T A A R Tk /e 14 0.PG
Voo Y e AR s i \AARET L AR EE TR G T 77 “Wo/Y Y vePG
(R JANE ) R VIVRE 2% L D/ WAL \AARE TN VIVE kYD srAYE/AD vveay 242 VPG

.(p<'/'°) ML@ LA)L;:? PR )")g;:*" oM s kasOlEs L)Lw-i-{ L_SLAL)_}:-‘*’ BE Q)u.:.a J}f ‘.: (Mean +£S.D) JL:.&A ‘)‘ g}|‘)>u‘_9 LAJ;L_A:}:

35 e S8 1 1S 8 487 505 LS pb Sl
W3s Sl oy slaastli by gae oM
9oy Ay o iy, Ly dds bl s e
LOT Jolize 31 LIPS /+0) Llodds o555 o),
Sl gae IO IIe fis o o el 3 e
el G p>e0) 535 sbel byles o |y
Golsgme Sl (A8 el p Sluls oSl

ijﬂﬁy_. Q;Lp‘;l J} c(p>'/'b) oJ; b\}.r.:‘

GBS el (Do (4 Rl e 151

gaF L o i ST 6o ke DL ol a1
Gl do)s Ve lales 4 b guS
Gl sl b & o35 (VPG 5140 G) Sluls
53 5 (P<4/40) Wsls OLad (g yls sme sl isla 3T
Cowl odis odalin (6yId gae sl Wajls s
Al edalie WL Sy 095 Jsb 45 (p>0/00)


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

v

5 Wl Gl 1P Sluls Kl al
Sl ol sdaline V20 G Hlad 55 Olje op i
gl 2l L Y 2SE e (p</00)
Sl esls Ol golsgme RIP Bl
2y JoSe ol Sl Aol s (p<2/40)
L O flie 315 Hub Sluls (oKl 5 e
Oljae 33 1) Sols gme O o 2l S 5l
Sl Ll (p>/00) 3 skl a2Y SLS
SLS 5 Ol 53 sla gime S g 5 o Sl
- Ol OT Jlime 1 (p<e/00) s asY
SOl bolas gw a3Y SLS 5 s 1y gl

(p>+/+0)

ssb Slls j3 g sl 0 2 s BU )

oemmer (P>0/00) Sl 03,55 sl (gyl5 gne
—sme Sl Sluls ol 5 e blize O
(P>1/00) Sl 03 S sl (g hS a5 ls 5 (gl
T RN TP ST SRS PN e
el akosls OLES ¥ Jade 5 abe a8Y STl
che Sl R L sl Twsy mb G
Y S n 5 Gl A b Oluls
Loy ¥ 03953 L (p>1/00) Sl sdd odalin
Slod 4 Cowd Olimar 28T Gl o 35y JoSSa
Sl L (p>/0) sy s gae (C) aals
G Y o Sl mhe LKl

ol basy Cogby (p>e/00) Sab gyl pae

s 35 JoSa 5 pp Slals (ol o b by J5 oale 5 asY (o &5 LT X Jpar

Cosb S s oS ol

oles

54/6% vty d Y/5Y «E/F4° q/4y 1/0%? \V/ o F c/Fed C

VV/+ e o d/54P ¥/eo o E/FR° /40 V47, yabe VF/AY /442 5.G

V5% ++/400C ¥V Evabe V/EY /9YY \gPr Nt/ 530 voG
VYW /R F/V o dp0 V/¥5 /A0 VO/YY /4P e

57V 4 yscd /5y o 1/64° a0 v £V Y58y L4 ppD G
VA/A V7Y $PC YV /v Y R 7A DR Y/ R E /S L 5PG
Vo /V¥ Y/ yePod £/Y5 «1/ArD VR 71 R Y VI BV voPG
YYD+ +H/ANED £/45 /9N V/ES /418 VE/FY /4.0 v+ .PG

dsb oo bayles 3 Sls ae Ol 0diasOlss OLSS b0 st 45 Sosline g >~ L (MEAN £ S.D) [l 51 ol il 5 b, Klose

ol 03y ls gme alef3 53 (gdae 3l
C}lzw ol L S gysba (PS< 0/00)

93 e g yim O3y 5yl b Oluls S

(P</20)

)Jﬁb)xb&‘&!ug_wuc}]ﬂ—w&ﬁbéb
M%Gﬁﬁ))ﬁ&&ﬂosm\)@b


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

\FeY QU.M.JU cr):o)ucrﬁmd\atsjjﬁ‘_g}ﬁwjgﬁ

2B 3 pety e Dlals (o Kl o 2530
) 0l s

YA

L.f;::jﬂ: r..a.h C;:.LL; B LSJ"’g_s:’“‘ J&K o >
L.f;i‘f‘ L S V...a.h %G el odls odaline
3L gyl s EalS Olls L;"_’_Jif.l" Cka

o‘ja.k 4‘,’_}:‘“’)"}‘.’, u\.\p)} Y CEM)‘ abu:.u\ Ld‘

ﬂﬁm}&,g,‘;ﬁguqﬁ»@bpa.uzq;ua@L‘Jgﬁ‘_;;\;‘glf@%u@wm},\?

&i&'— osle

S

AV/ZA N ENAAR
AY/OF /AP
VY/AA VE/FAC
VE/FY V174
AV/$Y VE/ove
AY/A¥ «2/54P
Va/+ VY E/5e

VY Ve

A$/IAS VE/0F
AVAY /50
AV/$% «/AYS
M/FY Y 3/yqbcd
M/EF «/qy0cd
41/0% VH/y Y2
AQ/+ e kP

AS/FQ VH/) D

B2 s

B
PV £/ YR C
4 /F8 VE/0 48 oG
AV/EY /e voG
AS/Y vk ERD e
AVARRENIE G
4. /¥ o 1/9.2 6PG
ANSY V7110 voPG
ASIVE +E/00° yvo.PG

33 413 sme O] om0l OLSG (el s 53 Soslize g >~ L (MEAN £ S.D) [l 51 Lol il 5 ba Lot

&

Son
P e 53 Gl Gl ol arlls s

Loy oy B ey la e le ) (ghls s
Osd Slasled 4 Cad oy i) o b 5 4l
5059 il Bl Aoy oy i 45T Ly QLA ey g
— et G ol bg e o5 dd) b 5 4ilhs, A
25 Osk Sluls (b Kl doys O S
Ol Hls gme OVl abe 35 ol Hled b jew
O3k Dluls Sl dons S L L sl
Loy 9, 2D 05 Sl e 535 3 eslinal
23 Grmpen AL Al ehs A, 25 4l
S ol a0l (Y00 F) 0L,Ka 5 Yang asllas
03 2l yo Lo s O u‘ljiib' 'Cj.o Sluls jos

@b 4 Carassius auratus gibelio g1ds o,

(P<e/id) dsl o bayles

Olas 1y ¢SKas osle Ol o 2iw G 5 C slajles

Loy Dl Kl doys Ll L dlasls
Conl o odalin &Sist odle Olje > 2alS
s Olls oKl e 5 Jol Sl (p<s/00)
Olﬂ))wtﬂ)bﬁsob‘bouﬂ)éﬁd&
Cﬁw\u;;l?;i]‘_g)\;@m;ujwc&ﬁrm%l{lé
SoId s Dyl i osle SS90 r..,a.a 33 9
A poluls dol STLl(p>1/00) Gl el OL&S
ol blize S1.(P<e/00) 35 s gme el )l 4
D& (i Sl ge edr SB35 Ol

ol 0l OLES LSJ"’LS.M


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

va

Nya and Austin, 2009; ) olS &, YT
Khodadadi et ) Jsexe ;S «(Farahi et al., 2010

Acipenser (s, b b 5 (al, 2013
e (IF48 0L 5 ()l al, 4K) baerii
RS 5 O5s SRl ks Ayl s @
ol aalasl S Cl ks e fus e
siplnil slaadllon amss ¢ hlis )3 5)ls il
(YOVF)  OLs 5 Nobahar L.y
5 Sahu  «(Y+V+) o, 5 Thanikcachalam
sls oLz (Yo+v) Fall 5 Ndong 5 (Y++V) o, Kan
4 5ol inn b o 535 Calien - o 035531 oS
Pl S (Al b by 5 4085 Gla,S6 s
Lo 2l &, 5 (Clarias batrachus) & 3T
Hs 4 blg o di)y la s ls 50 ol adly
Lo Lol sl & Wl e 5 T i
by il el (S s DS s S
Slodsy 3 Sas (I3l oy (sdan ol g a3 5
O 5 5l 5o S5 e Sl e eslinal o
i amys 5 S o8aws s slags L A,
2545 Ad daler sl g Ady b e i s e a
A 5 Yer) OLSes 5 Khalil mls b
e Dbl 55 (Sl lad e 2 JTL o e
Iy 2 Joe 035 blous sl 5T 5 1,awo (o ,SSL
—r @HE b e el Sl S (s e
adllas 5 .(Platel and Srinivasan, 2004) & s
O 5 VL e s Sluls oKl L Sl
S G o JoSe 1 eslizel G5l Aoy
4 e 3y ke y3Y 0353k Ll 3Ll s
Sl gre RIP s (21 4 A odalin o

IHSer 5 el glaasl b 4> S ZdL

sab Slls js g sl 0 2 s SU )y

Bl oy, s O s e i i
Ao S g S Sl pam s ale 3 L
(Psetta maeotica) olw (sb,ys ¢KiiS alex
Morone ) M oL . (Yigit et al., 2006)
Muzinic et al., 2006; ) (chrysops X M. saxatilis
adlan 53 .ol oai 3,15 (Rawles et al., 2011
s Sl 5 OV O 5 e e
BERSWoRER & Cb U ol og sloa tf Ol Lo
L o Shes BB Cae pladd o o
Sl doys £l YL Tk 52 S s s
iy gl esla halS as edalie ddy sle el
Cle o Al Aoy Ve glles o
¢ Dls s o O3 (WMJ{GJ:&«)A»T)KU
Olgeay 55, 5 oslizal 5 533,50 65,50 sl )3
El Aibe adY 35 S 0 5 e
Sl sk (5151 oS5 0l U8 ast L
3L RIS els Olgs f e DS 3
— o (V) L 5 (e b il b Gl S
o5 il BLl s 4 dlg e s ol L
SV sk 3 eedgle a5 U8 s o
WL oME o 5 fe Sluls g 2Kl
QXA 0L 5 o )
Co o e 33 oS 3l o3litul LSl andllas s
B a5 ons M e el s
4 e a5 odd b Sluls (g5l (slae o 5o s
Obabe 53 uST Lasls 5 by 5 Shee Sug
o Ok (SLasled 4 S o 35 L ok s
4 e 03938 o s 53 okl Sldlas s .ol
Oreochromis niloticus LMs  Js b o,
«(Shalaby et al., 2006; Diab et al., 2002)


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

\FeY Q\:.“..:Ucrjba)uuvﬁmdbc‘_gJ}ﬁ:Lgﬁij “'.'.J‘:"’

OLSar 5 adlasl Sl G ml ASb s
b2l o 'Cf Sluls ja g jleslal 5 (YerA)
s (Morone chrysops X M. saxatilis) Mo
g b eslimal y3 (VFAY) OLKes 5 Lelewl
&‘&oﬁjﬁﬂwbc‘ﬂo‘w‘)u Y
Olabe a2Y OS5 s 0LS 5K, YTJ5 el
eﬁqrnjaxdbj_}é\é&|;‘fé\>é:aprﬁ)b
OLSes 5 Shalaby 555 s gme a2Y S5
02 O WS (2lE o 4 o 03531 (Y2 27)
oy Lv a.f\.fa:q.:\.i: _)LQ.:: B Lasls oledl 9 HUJ;
oIl e ¢ S ST a4 e 05 Y (sl
L odalie S )‘JLSIM LI:&KJ Qf;:)ﬁ: )‘5‘52&6
= la 55 Ll s )ls O plae sl i s L oS
JJﬁaMuﬁéj‘J@Mij&ﬁjq}k)&h
MUMGBW.:)IAQQMRB&&JQJ
315 Ol LS s ol (Y+r¥) 01, Kes 5 Diab
— Lo Q)w Oy )d ;A.L’bu C)Je.w ij_)s\ 45
.;ﬁ:@\&\]q&&;&\tzfjjsé)b

Shko Sgo iy Culsls
29 b sk Sluls Gl mlen Kl
;\yrmqﬁ,wﬁﬂ,;ﬁ‘}&jmm\)@u
L ST sosba Sl o3y Hlagme le b 5o sdie
D3k 3 oyl b Olls Kb 7k 515
Cblb s (ool gme Al oy )3 gl
doy3 o Sasle ol odBodalie 55 5 oon
537 in b e 0 5Vl Sl Kol
OL,es 5 Bharadwaj asllas s .sls Ol 1y

5 bl 5 Pl o e 2l s (YY)

C e iy Slaasl s e S eslizad 1,5 (1Y4Y)
—)‘J.; s;.f«b ..\;‘ju.n 0 pu )3y D42 9 u\.&b@ 6.&[.4
s R 355 kol e 53 55 055 5 6,8
@ s 38 d e T3 55 5L

b SRl e e gl eyl 5o g

O oo
S5 AU oS eslser O ol S5
Gliay Aolie Hldie 5 doys o> 5 oldE o,
Hung et al., 1987; Jobling et al., 1995; ) ..l
L ootaTwse s b (Gawlicka et al., 2002
AR Dlels g e 4Kl I
o)l sddodalie 4l S5 55 (GHls sxa
g par B el s 4 dlg e
P Sls noodipbail Sllae )3 il oy
5 plds p OFA) OLKs 5 e v e
G Pl Wb (Ye0d) 0, 5 Liu
S, Ol p 5ol gxe L5U (Acipenser baerii)
L opomad L5 g ol anlllasl e o7 CiI alY
oY px Sl mhe oKk I
5 Yigit addles )5 oean (3L (6l gas ialS
Py b i Sl dop b Kl 0L
Psetta ) ol gbys ¢SiiS SIde o, 53 b
(i odalie adY o> Hls 2ae talST (Maeotica
558 Sl wadV o ialS &S sl Oledl (g
23 Bl GUls pde 5 oy o e BB G55
Olgea (2o Dluls oy eLil o ) eslinal
Y 2S5 Cyghy il e 65 ) oS el e
Solssma ol Bl Sluls (4 Bl o ol 31 L
(YA O 5 g dow 5 L ollas &8 <l


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

A

(YY) 0L 5 Lelasl anflasl Glas b5 )l

Al o

C NG AL
S o Ol UlF e Pl @ o s L
St doys O b b b Sl Kl
VoL Ll il g 0G0 b b sl (a2
S 5y p oslaal S o Kl e )
N P A VPP RPU-FRCH AR
OIS JalS e j3 g Sl oslanal (il 5
bl s b sy bg e Sluls oKl i
Sl Ol Oloan Loys VO 1 5V el
380 Olulo blie OIS pw)y Sl os g i
B RSN L IPE S Hsboles ¢
Sl 03 g2 Sl gme o (Fp 3 5Ll Sre el
O AT N P
03 Js Olale pld Lis Gy 5 by
;}:.J 03 gad J)b,g Lcwl e pb poe ool
58 Dlls 3m 53 g Sdae Slge 5 ole
3> A S e Olsea e oy Sl eslizd

.:;ﬂ} oslatuls y 4o “‘3}?&1‘

S Rl
rL.u" Sl 5l aS r.:}\:o.o r)"}l 3 bl o

&b
e oIS 55 03l de ¢ ¢ S ol )
e dﬁ?\.w‘ Calides C}k.u Jj\ Aavy - cC)\j

sab Slls js g sl 0 2 s SU )y

L oS 5, @VTU5 bl s (WFAY) o,
L Olgial 5 i 8 oy Calibee #au 3 Kl
Soldgme B S5, Sady elr (2l o
ap Sl L)l Sl Sl adlllael &7 3L
e B Y N - T
et 2331 Ao y3 Y o 3l eslinl Ll 3L (65 s
3ot e Dl (2 Kl o 1l ol en 4
ST e e S Sosba Cwledd (g on
doys ¥ Sluls Rl doys 00 Sl
23 Sady pr Sl eddedalie e o
w2l el Kl L e Dad slales
23 g o el s 1) el l s
by 015 PUFA |5l 2alS 5 § e Oluls
odalie o b oo (glasles 55 2alS (s .5 e
Sppan 5 b 3T b s 4 Wl 5 A2
ol LBl o sy bl 4 (Al Ok s o
OLSKes 5 Talpur  cpses (VFAY O
Gl F T obiw ale p slandllas 43 (Y41Y)
M O e (sl (S 6 o 2 o o 35
e e 358 G ndypedn Rl e il
Al 53 Sl S My s w5 SR
AL g ol s mr s Osed sl Gl 5l a0
oo A e 035 BLAL A 3l g
Lo RIBIL sbe px Grdiedr e
s 03k Olje 3> AalS Lg5 i Sluls o Kl
opr 03 S ol (5 pdeds ol diodalis
Brunson ) s,1s o = 55 gdae 3lge b (o5l LSl
sl Sl b sl addles s (et al., 1997
S Sl Sl Y mSe Ol Sl b

el 020 03le (6 pdyein S g ol


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

\FeY Q\:.“..:Ucrjba)ucvﬁmduc‘_gJ}ﬁ:Lg}{Tw}S “'.'.J‘:"’

e (3l . CcQL_:_J._:_}S o b S35 5e A
sab Sluls jom b b s,T 2Kl ATy,
LthLPu)L;{'CjcM)Jng«&J{OTJ;%)
Acipenser baerii (s Alawl 4oy g
AV ((ONY oI LQJ-’T dxw ¢ 4._»_,;.: Brandt

Yo
‘.C S 39 o.\‘)‘g‘)uj ¢.0 ‘LSJL{ 4".»_«»‘) 4.7@ q
P RSB AT Cpp o Slale Glsj
sl oS O e a (Allium sativum) ..

S 2l pU do el g Lh)y sl el
9 ) 3 mb al=s «(Acipenser  baerri)

AYO=YV A OB 0L 3T (65 55 50

10.Amirkolaie, A. K., Shahsavari, M.,
Hedayatyfard, M., 2014. Full re-placement
of FM by poultry by -product meal in
rainbow trout, Oncorhynchus mykiss
(Walbaum, 1972) diet. Iranian Journal of
Fisheries Sciences, 13, 1069-1081.

11.AOAC (Association of Official Analytical
Chemists)., 1995. Official methods of
analysis of the Association Official
Analytical Chemists. 16th edition, AOAC,
Inc, Arlington, Virginia, USA.

12.Azizi, N., Najafpour, G., Younesi, H.,
2017. Acid pretreatment and enzymatic
saccharification of brown seaweed for
polyhydroxybutyrate (PHB) production
using Cupriavidus necator. Internatinal
Journal of Biological Macromolecules, 101,
1029-1040.

13.Bharadwaj, A.S., Brignon, W.R., Gould,
N.L., Brown, P.B., Wu, Y.V. 2002.
Evaluation of meat and bone meal in
practical diets fed to juvenile hybrid
striped bass (Morone chrysops x M.
saxatilis). Journal  of the  World
Agquaculture Society, 33(4), 448-457.

14.Bilguven, M., Baris, M., 2011. Effects of
the Feeds Containing Different Plant
Protein Sources on Growth Performance
and Body Composition of Rainbow Trout
(Oncorhynchus  mykiss, W.).  Turkish

sy glacdh S 5 g adss (i) gla et ls
pode doms . 355 5 Ol (HUSO hUSO) ale )3
NF NN olys g g

L abe som (Sl 31AY o elonl
35 e JoSKe Lol e Ol il 5 & Sy
e )15 Lo 5T ol 5 0 dis (s
(i)l i, 4l olS 55, VT3
oeins V0V e S o

25 p (S 3 (i zp (e A
SIYUREI Y E ) L\ SRYPE IR
Ay dsg) Al s sl e Slls
L;uv.i;T, - PO WY - P W
(N0 (ol 315 Sl sl b 5AS
HY-¥4

AYAs oo laln cp o B 5 o OSNs
CdS 5 (S5 Sl sS6 e atasl ) aalllas
Acipenser ) ey Al—s Wl it Jse
sole Al o sian L35 g (Quldenstaedti
XYY CPNF (S5l 5 hass sk
o 6L sl olale AYAY ol OlsS .
o2 FYF e 2 Ol Las!

(g et G (Smen G ) G (ke
2 5m Cadiin o S IRAY o K
Olabe ks amms Ly Liss 55 Slys sl
e OV L 4 gazes (HUSO MUSO) 255,
oiils ¢ by S gl e hles
(2 V0 WE S  wlie 5 (55,55L58 p e
(Cn (6553 1iS) o ANV (S (65 i
=08 Lo Olpt 65l (e i (Ol 5 4dis
AN


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

AY

23.1rkin, L.C., Yigit, M., Yilmaz, S., Maita,
M., 2014. Toxicological Evaluation of
Dietary Garlic (Allium sativum) Powder
in European Sea Bass
DicentrarchuslabraxJuveniles. Foodand
Nutrition Sciences, 5(11), 989.

24.Jobling, M., Arnesen, A.M., Baardvik,
B.M., Christiansen, J.S., Jorgensen, E.H.,
1995. Monitoring feeding behaviour and
food intake: methods and applications.

Aquaculture Nutrition, 1(3), 131-143.

25.Khalil, R., Nadia, B., Soliman, M., 2001.
Effects of Biogen and Levamisol Hcl on
the immune response of cultured
Oreochromis  niloticus to Aeromonas
hydrophila vaccine. Beni-Suef. Veterinary

Medical Journal (2), 381-392.

26.Khodadadi, M., Peyghan, R., Hamidavi, A.,
2013. The evaluation of garlic powder feed
additive and its effect on growth rate of
common carp, Cyprinus carpio. Iranian
Journal of Veterinary and Animal

Sciences, 6(2), 17-26.

27.Lanzotti, V., 2006. The Analysis of Onion
and Garlic. Journal of Chromatography A,
1112, 3-22.

28.Lim, C., Webster, C.D., Lee, C.S., 2008.
Alternative protein sources in aquaculture
diets. New York, NY: Hawthorne Press.

29.Liu, H.X., Wu, W., Zhao, M., Xue, L., Guo,
Y., Zheng, Y., Yu. 2009. Nutrients
apparent  digestibility coefficients of
selected proein sources for juvenile
Siberian  sturgeon  (Acipenser  baerii
Brandt), compared by two cromic oxide
analyses methods, Aquaculture Nutrition,
15,650-656.

30.Mahmoodi, M., Khodadadi, M., Javaheri
Baboli, M., Shafaei poor, A., 2009.
Determination the effects of replacing
canola meal with soybeen mealon the
growth of rainbow trout (Oncorhynchus
mykiss). Journal of fisheries, 3(3), 21-30.

31.Meeker, D.L., 2009. North american
rendering -processing high quality protein
and fats for feed. Journal of Revista
Brasileira de Zootecniavol, 38.

32.Muzinic, L.A., Thompson, L.S., Metts, S.,
Dasgupta S.J., Webster, C.D., 2006. Use of
turkey meal as partial and total replacement

sab Slls js g sl 0 2 s SU )y

Journal of Fisheries and Aquatic Sciences,
11, 345-350.

15.Brunson, J.F., Romaire, R.P., Reigh, R.C.,
1997. Apparent digestibility of selected
ingredients in diets for white shrimp
Penaeus setiferus L, Aquaculture Nutrition,
3: 9-16.

16.Diab, A.S., Aly, S.M., John, G., Abde-
Hadi, Y., Mohammed, M.F., 2008. Effect
of garlic, black seed and Biogen as
immunostimulants on the growth and
survival of Nile tilapia (Oreochromis
niloticus) and their response to artificial
infection with Pseudomonas fluorescens.
African Journal of Aquatic Science, 33(1),
63-68.

17.FAO, 2013. FAOSTAT. Food and
Agriculture Organization of the United
Nations.

18.Farahi, A., Kasiri, M., Sudagar, M., Iraei,
M.S., Shahkolaei, M.D., 2010. Effect of
garlic (Allium sativum) on growth factors,
some hematological parameters and body
compositions in rainbow trout
(Oncorhynchus  mykiss).  Aquaculture,
Aguarium, Conservation & Legislation,

3(4), 317-323.

19.Fenton, B.M., Zweifach, B.W., Worthen,
D.M., 1979. Quantitative morphometry of
conjunctival microcirculation in diabetes
mellitus. Microvasc Research, 18, 153-166.

20.Gawlicka, A., Herold, M.A., Barrows, F.T.,
De La Noiie, J., Hung, S.S.0., 2002. Effects
of dietary lipids on growth, fatty acid
composition, intestinal absorption and
hepatic storage in  white sturgeon
(Acipenser transmontanus R.) larvae.
Journal of Applied Ichthyology. 18, 673-
681.

21.Hevory, E.M., Espe, M., Waagho, R,
Sandness, K., Rund, M., Hemre, G.I., 2005.
Nutrition utilization in Atlantic salmon
(Salmo salar) fed increased level of fish
protein hydrolysate during a period of fast
growth. Aquac Nutrtion, 11, 301-313.

22.Hung, S.S.0., Deng, D.F., 2002. Sturgeon,
Acipenser ssp. — In: Nutrient requirements
and feeding of finfish for aquaculture (Eds)
C. Lim, C.D. Webster, CABI Int. Publ.,,
Wallingford, UK: 344-357.


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

\FeY Q\:.“..:Ucrjba)ucvﬁmduc‘_gJ}ﬁ:Lg}{Tw}S “'.'.J‘:"’

phosphorus digestibility and utilization in
rainbow trout (Oncorhynchus mykiss).
Water Science and Technology, 31 (10),
143-147.

41.Safarpour Amlashi, A., Falahatkar, B.,
Sattari, M., Tolouei Gilani, M.H., 2011.
Effect of dietary vitamin E on growth,
muscle composition, hematological and
immunological parameters of sub-yearling
beluga Huso huso L. Fish and Shellfish
Immunology, 30, 807-814.

42.Sahu, S., Das, B.K., Mishra, B.K., Pradhan,
J., Sarangi, N., 2007. Effect of Allium
sativum on the immunity and survival of
Labeo rohita infected with Aeromonas
hydrophila. Journal of Applied

Ichthyology, 23(1), 80-86.

43.Shalaby, A.M., Khattab, Y.A., Abdel
Rahman, A.M., 2006. Effects of (Allium
sativum) and chloramphenicol on growth
performance, physiological parameters and
survival of  Nile tilapia (Oreochromis
niloticus). Journal of Venomous Animals

and Toxins, 12, 172-201.

44 . Tacon, A.G.J., Metian, M., 2008. Global
overview on the use of fish meal and fish
oil in industrially compounded aquafeeds:
Trends and future prospects. Aquaculture,
285: 146-158.

45.Talpur, A.D., Ikhwanuddin, M., 2012.
Dietary effects of garlic (Allium sativum)
on haemato-immunological parameters,
survival, growth, and disease resistance
against (Vibrio harveyi) infection in Asian
sea bass (Lates -calcarifer) Aquaculture,
365, 6-12.

46.Thanikachalam, K., Kasi, M., Rathinam,

X., 2010. Effect of garlic peel on growth,

hematological parameters and disease
resistance against Aeromonas hydrophila in
African catfish Clarias gariepinus (Bloch)
fingerlings. Asian Pac J Trop Med, 3(8),
614-618.

47 Turchini, G.M., Gunasekera, R.M., De
Silva, S.S., 2003. Effect of crude oil
extracts from trout offal as a replacement
for fish oil in the diets of the Australian
native fish Murray cod (Maccullochella
peelii peelii). Aquaculture Research, 34:
697-708.

AY

of fish meal in practical diets for sunshine
bass (Morone chrysops x Morone saxatilis)
grown in tanks. Aquaculture, 12, 71-81.
33.Ndong, D., Chen, Y.Y. Lin, Y.H,
Vaseeharan, B., Chen, J.C., 2007. The
immune response of tilapia Oreochromis
mossambicus and its susceptibility to
Streptococcus iniae under stress in low and
high temperatures. Fish & Shellfish

Immunology, 22(6), 686-694.

34.Nobahar, Z., Gholipour-Kanani, H.,
Kakoolaki, S., Jafaryan, H., 2015. Effects
of garlic (Allium sativum) and nettle (Urtic
adioica) on growth performance and on
hematological parameters of beluga (Huso
huso). Iranian Journal of Aquatic Animal

Health, 1(1), 63-69.

35.Nya, E. J., Austin, B., 2009. Use of garlic,
Allium sativum, to control Aeromonas
hydrophila infection in rainbow trout,
Oncorhynchus mykiss (Walbaum). Journal

of Fish Diseases, 32(11), 963-970.

36.Piedecausa, M.A., Mazon, M.J., Garcia-
Garcia, B., Hernandez, M.D., 2007. Effects
of total replacement of fish oil by vegetable
oil in the diets of sharpsnout sea bream
(Diplodus pintazzo). Aquaculture, 263(1-4),
211-2109.

37.Platel, K., Srinivasan, K., 2004. Digestive
stimulant action of spices: a myth or
reality. Indian ~ Journal of  Medical

Research, 119(5), 167.

38.Qinghui, A., Kangsen, M., Chunxiao, Z.,
Qingyuan, D., Beiping, T., Zhiguo, L.,
2004. Effect of dietary vitamin C on growth
immune response of Japanese seabass
(Lateolabrax japonicas). Aquaculture, 242,
489-500.

39.Rawles, S.D., Thompson, K.R., Bradely, 1.,
Metts, L.S., Aksoy, M.Y., Gannam, A.T.,
Twibell, R.G., Webster, C.D., 2011. Effect
of replacing fish meal with poultry by
product and soybean and reduced protein
level on the performance and immune status
of pond — grown sunshine bass (Morone
chrysops x M. saxatilies). Aquaculture
nutrition, 17, 708-721.

40.Rodehutscord, M., Pfeffer, E., 1995. Effects
of supplemental microbial phytase on


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1402.17.2.5.6 ]

[ DOI: 10.61186/aqudev.17.2.71]

AD sab Slls js g sl 0 2 s SU )y

48.Wootan, R.J., 1990. Ecology of teleost fish.
Chapman & Hall, London, 458 pp.

49.Yang, Y., Xie, S., Lei, W., Zhu, X., Yang,
Y., 2004. Effect of replacement of fish meal
by meat and bone meal and poultry by-
product meal in diets on the growth and
immune response of (Macrobrachium
nipponense). Fish and Shellfish Immune,
17: 105 114.

50.Yigit, M., Erdem, M., Koshio, S., Ergun, S.,
Turker, A., Karaali, B., 2006. Substituting
fish meal with poultry by-product meal in
diets for Black Sea turbot Psetta maeotica.
Agquaculture Nutrition, 12, 340-347.


http://dx.doi.org/10.61186/aqudev.17.2.71
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.5.6
https://aqudev.lahijan.iau.ir/article-1-732-fa.html
http://www.tcpdf.org

