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Table 1: Ingredient, Approximate composition and analysis of experimental diet (%).

Y els s wuo yo
CM,. CM,. CM,. CM,, ool (1) @I Ols
Y. o f- ' - 'l sl
i . Y. ) . VIS allus
VE q A Y § ORI SR
4 \Y \Y \Y VY Lgw o]
¥ q VY s _»)]
) 0 0 0 0 ole oés)
Y Y Y Y Y " Sane slge bglse
v v v v v Tl g bl
¥ [ Y q ol
Yoo [P [P [P Yoo Egomo
Al-Y VXY YY) YIYO Y/ Cushs,
FOITY FEY FEITO FOIFO AT ARY e
VOITY VO VEAA VF/a4 VEAY s
Vel A \O/YE VY- Y4y Vaes S
YOINY YO/FY YYIO Yo YeYE NFE
YA/RY VAIDY YAIYS VAIOY YAIEA oAl g5,
- f \/RAY Y/-¥ Ve . Y s 57

RTINS

ol 36 ois, il ls”

(o5 TYIAN) (535 )5 Y o) 0l o5 YUPA) 5:5an (sl Same mSao 5100 5 lil ol 5log ls slaygil ¥ o8 ,a"
(S NV ) bl G dsS (e85 1 A) poides (o 5+ IYAY) oy (e, F) LS

Dy poliyg Arvevs U A by Y5eeees U 5l aalig oSmy 0,5 Voo 5o ll oyl silosls sla,gil pY 5,0
oS 55 TIAY (il 5,5 VVAA By pasbing o5 YIFF By eling o5V WKy sy o5 o Ar v (E el o5 VEIF
WIS deS p )5 (oo Vee e g )5 e T Ba sling 05 1Y By sl 0 S VNYE Sl

i s (1Y) Sliadn S (FVIB ) gz (TYIFD) (e 55 03790 5551 550 bl 2 (035 3 Js39,5e) (all3b (5,30
e (3Rl 2o e (05 JgagSn V1)) SV gimsS IS i

VYA


http://dx.doi.org/10.22092/ISFJ.2019.118084
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.5.5.7
http://isfj.ir/article-1-1853-fa.html

[ Downloaded from isfj.ir on 2025-11-11 ]

[ DOR: 20.1001.1.10261354.1397.27.5.5.7 ]

[ DOI: 10.22092/1SFJ.2019.118084 ]

Ol 2l pale lae

sladsbxe 51 Ye Ul Ggay5m (nl Gromiw ly 0
olejl ol 4 L5 5590 diged 5 S Lewsdly o)l
Vool gTa0e e pl s o a8l ol T (ggl>
Al V0 sl g oS ablol gl o a euls Joolas Tg
dny igd bylie s baly) Slgime b ol ools IS5
S Do sl g wald cailiy by d>e ol
shaker sg, (o1,5 sl VA =Y0) &b slos jo celu
2950 Ol Sl ol ae ol Sl (P-4 Q)
ol 5T Lo Jonles Ty geeyee Jlail 5 Lols
& Ogeygr Sble g s T LB ol Lawgs
e SaS 4 g ol bl pngmlt sl bl les

(Omeljaniuk et al., 1984) a5 ,5 aculoe o lails!
ol (21 0z b leale 4355 pas atia (bL 5l
4 o% 0j9 ey T-0 Ol 4 pg)S 9T wo ) )
aolsl £58un o5 polie 4 azg L Ko alin V-F S
4 plasl LSS 595 99 0 plale (oSl alSS Cg 24l
S S5 05 alwsy ll wd ole O-Ve ww
OHle b (o50s dbgome Sbgime s g N b
Slodises .ol adss Lale (SLPPING) oS Coond
5 SIS oudg e Slagss 5o plele Sl ggdae
wad eols Jasl olfasles] 4 gloowd 5IUT g
P o7 3 Pl oeign «Sis oole (Bly i oL
Menghe et ) 0o 5 s b3 sldge,s 5l eolaul b

.@l., 2013
o o 0 Ko a S 400 Ja
(96) S5 e 0l s 25 = 100 — [T ]
Eabae Sag S a1 i
dod 4 padda glia il
Lo w32 o e wa
(%) shia sds gl a2 i3 = 100 = x 100

b on 2 S S 4 STu0d e

L

SPSS I8l sy 5l eolatwl b Wesls oo g ayje
ooy Jlp céF J1E w55 (VErsion 16.0)
One sample kolmogorov- — jse;l L leesls
A solitul LEVEN (yge3T L laesls Kes 3 SMirnov

L ools o o g BWS 0529 pae b 9929 (o
AR

LSy atie g0 58 0590 Job po plale (i Cen
39 Sl psS olY 8oL el YF (glae akad 5l )
o) oLl ©pga S5 Job sln e ) g
Syzygium aromaticam) Ssee J5 08 L Lol
as pll yege S Yee mOLT lae o
JFBW) oy ol o9 (Mohseni et al., 2014)
e ro ¢ (SGR) a2 0, 25 (WG) o oS (33
S (PER) (puigp o33k g5 « (FCR) lié hos
5 " HSD suS slagasls U CF) il uyps
0,55 slesl 55 1us T aculxe t (VS Glisl asls
S el PBolal O jgar (ol azy sae ¥ sinlesl
Jolo Sjdglen sl (B p s pSoslal Cu
Houston, ) 56,3 5 + (WBC) suiw glo JsulS slows
slaiyse,s 5 (Rehulka, 2000) <y Ssilen 5 (1990
20 Obyd 3l > ¥ ML sgus . wus aws (gadg 0
ws Y ML 4 la S 5l oslinul b ale digas o
&l Lol gilulas g Y ML g5 diges jo 5l o
olejl g 4 asdsnd slapse el glaslll
Br99i) ©9:9 S0 & (95 iged axdy g o o3l Jlik]
Sloadly ol Jite Sg> slaaisl bled Cux
Goe a9 Ve G L0 b e ile 5l esliul b oys5
Br9ail g Se a4 JUKD I e g o adBo -
5 OEnisNG ) Gan sleosese LT sl
2l R0 Sk jhal it -A 558 4 (S g 0
SlayeiSl sl jolite 4 ol ba 53 sladises
CBC bl cq> olfilejl 4 aloldl owlisoes>
L Lowdly (Ta 5 Ta) (soudg s (309 elaw ol Jiiie
L QOlnl ol Jwl e858 gl cus 5l ool
s Radioimmunoassay  wlgeslsssl, o,

! Final Body Weight
Weight gain

® Specific growth rate

* Food Conversion Ratio
® Protein efficiency ratio
¢ Condition Factor

” Hepatosomatic index

® Visceral somatic index
¥ White blood cells


http://dx.doi.org/10.22092/ISFJ.2019.118084
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.5.5.7
http://isfj.ir/article-1-1853-fa.html

[ Downloaded from isfj.ir on 2025-11-11 ]

[ DOR: 20.1001.1.10261354.1397.27.5.5.7 ]

[ DOI: 10.22092/1SFJ.2019.118084 ]

e ol 580 5 VS UL L e 5o aSls

oo Sk g Swns

cobe b ol Glajlas oo e Hb 5 Het ol
Locals glo gome OB Yels xS alize
2l 351 sl 4 Vgls AluS alises ghw 0550l
S aSska (8l Bl RS 5e gl (e
O a5 ad easlie wals s o L8gge e
)JL» L» ‘ CMY )Lo.u l.s 0l AJ.X:.) uLJch ‘SLMW‘
Sy 5 kel ls sae IS gl ls Lo les

e G2 ieS g sald Jlesd )0 Cumgdd Hlade (il
O wiz 2 (P<-/+0) ab alaxde CMy. Jles o
odds 43 lale o Cawgit olaxs jo 5 )L] Sl e
¢ CM\. )Lo..u O ¢ CMY”B CMY Wl )Lo..u Ls
Ol 50 Cuiored s oaslie CMy. g CMy. CMy.
Slslos (53 Jdsisl 5 Cumgige lawgle polie
B Yoils dlows Gl zohw L olie Gl
P>+ D) ais alaxde (g ylo cixe

syl 5 ool udyns laggese Sl
ol g 5o Ygilsh allbwS ks zohaw L olie
5 Yels dllwS” Galizes zgla (il381 bl oals ools
Thw j0 Ghlo g BB e olie sl les
u‘)""’ L)"J""’S (p>‘/‘a) A caslive T3 OFH9R
UL_QLQ Lv aS Wi eualice CMf)Lo..u ° T4 O
LS 6‘)& CM\“ 9 CM\ Wl )Lo..u L! [ RW) 4)&4)
O imen - (P [00) oy 6)LJ BIypsE
L ol sloles ;o TaiTy cad jo gylel Hlo sxe
aels g 4 Cod YelS allbuS Glize zshaw
9 7 OeFan el wan Coll gl polis
@lises ol b ool 4855 (6w (Blosll S o0le
CoblB el sals ool Hlis & Jgaz o LIS allus
adsd wall oy 5l as lale )0 Gutisy oo pan
Soyz 5l aS Glale 5l o)l (fme jskay Widgy 00,5
s.)ﬁlﬁ.: TR O )be n.b\)y oo; 4.:\.\:4 CI\/I\c 9 CMV
olale ;3 (efign ol wan bl s Gl S
aax CMy. 9 CM,. wals )Lo..u 0 > b oo adss
P>/ 0) sis alamde widgs 05,5

L 5 (One way ANOVA) 48,b S, uib,ly 5L
25 byl Duncan glaals ais ygesl 5l eslaal

8,5 S50 [0 ey onl )0 0g o giae e

Sialejl (b e g Sy b Cighe I (Sl (Dl gen
Tohw sl opz b lale wdy oSles aid oayd
sdal ¥ Jgaz 0 atan V¢ Gae 4 Yeils alluS calise
a5 535 gt polin 3V 0l adllae 55
@bl 5 9 oy ab) E5 wdd cwS Gjg o
CM). wals lo)los bosd 4355 plale jo (putigp
Slews ool @l plale L oas ws abi>de CMy.
P<-1-0) 351 gylol o ime 5! (slls CMe.
ool adss lole o 0 )kl Sl gre gl yioren
polie ;0 CMy. 4 CMy. 3 CM,. wals op> L
Sy £ el i esalie Sl 3gh sla el
NlS dlousS CMe. o,z b o 4335 oleale o o3
CMy. s o cdls oy 5 aoys YT oles
b easlie aoys VFL ol 5 YlS allous
5 ald les o ale had ey relie
S s wd disde CMy. 5 CMy. glalog
saalie CMs. Jlas jo olae hos cojpd (o i
39 CMel s b gylel o pme OS] 036 oS
28,85 )5 ik gl les b oo olals Swileil
@bl g aS slagasly (Byon 090 Gbb o
Joire S| wisSoma s b g pSejlul lale
e Gz ol boad dss plabe ;o )Ll
Tobe iRl emes (PZ0/00) i aldle
o sine i ely ale 0,1 L YoilS allnsS” caliee
oot > Sl Slree 3 Syt S5 sk 2
2 YIS Al | ke o)1 23Sl S5t s
¥ dssz 50 e Olalonl azn 93 sla el il )
slawi jo gylel o pme B! el ouls ooly ol
L ooad wiw b slols o WBC 4 RBC
P>1+0) 0 canlic YglS oS il zgha

Yo


http://dx.doi.org/10.22092/ISFJ.2019.118084
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.5.5.7
http://isfj.ir/article-1-1853-fa.html

[ Downloaded from isfj.ir on 2025-11-11 ]

[ DOR: 20.1001.1.10261354.1397.27.5.5.7 ]

[ DOI: 10.22092/1SFJ.2019.118084 ]

Oloel s ale s

T+ (5uKko) Joy9 0590 Ll 50 Yeils Alxs dlike Zobaw b ouls 4 da (A. baerii) S Plowsli azm j0 Wy g wly b asll Y Jouo

(N= 3 ;Lo Syl
Table 2: Growth performance and survival rate of Siberian sturgeon fed with different levels of Canola meals (mean
+SD, n=3)
Ygils dless s yo
C;, Cf, Cr. C\, RV-Y0) ..\..1’:) ‘SLQPL&
YYIAD £ < OA YYIV. £ /S5 YYNE £ /00 YY/PY £ - IYY YYIYY £ -/f0 (55 adsl o539
VAEYE AN sas £ ver® YYY/AQ £ £/7Y° VYUY £ VAFE AT VAR £ YR (2,5) @l 39

ABIOF £ AJSYP
VYefeo k)P
VEYE NP
VAL £ - YYP
YYY£./-aP
YIEY £ -/0-
VelVe £ VYY
\e.
).y

QE/YO £ VFN®
VYYYY £ Y/ov®
VYo £ ) AR
vieqa£ NP
VIPEE [ A
YIEY £ /0
VeIYA £ YV
\e.

..

IR e
VYAIRY Y /5 E0
NiE-RE
YIVA £ )2
YIf0E. /52
\ARERYAN
/00 £ V/fY
ye.

YEVA-

RBAET .
RAIERE TGS
AR
YO £ o/e V2
Y/fak./y -2
\ANERYAN
QAY £ - /5Y
ye.
YAFA-

V- AISY £ Y/ove
\YY/0 £ VIO
AMERIERS
ARSI
YISA £ «f. 2
YOO £ /A
/- FENF
\ -
fo5V-

(p5) ol Cewss (339
(¢ 2le) (Sras sl
shé has cu e

() won ok E5
Gy laey0) el o) €5
(30,8) oS 2l
(o) slisl asls
(2o,0) sli

(b)) 55kS o cungd’

Al oo 10 aw 5o )bl o e BT saies (ylis (s, pa 40 alie d g,

(£ 51 SO 5o B x oolitul 0590 ole G yd) b duliie 0 ux 40 eoliul 8,90 Ao yd 0 ﬁ%ljl&%pwwwblﬁ\

Gleme Blyzil £ (12Klo N=Y) (59 595 Vo 5l g Y5 Ao’ alidn ol b oo a3 bl (5 puew (Blowsli agm )0 (95 sl oL Y Jguar
Table 3: Hematological indecas of Siberian sturgeon fed with different levels of Canola meals after 70 days (mean

+SD, n=3)
Yols dlwis vo y0
C.. Cr. C. C, oo Sigsilen b asli
YVIf £ VY YV £ VN0 YEIF £ < /A YV/# £ -/f. YOIY £ -0 (o) o Sglen
NERIAS NSEN AR RIAYS BIFY & /- A AV RIAT Gad o 3 2)5) OeslSsom

OVE/F VY
AYSEIY YEAE
Ye/aq + -/a\°
YEN - £ o /pa®
Y £ -0
- 100 £ +/¥a

ERVAREEZ)Y
YABDIF+ & FNIS
VYN £\ fa®
\ATlZ S o

Yigs £ - I55
NG

FAA/Y 157

Y\OO/F+ £ YAAA
VY00 £ - a0%
YVA4 £ /o

Y00 £ - /5)
PP £ LYY

NARTEIRRE=IN

YAAAQ ADYE/\
Yo £ 2P
Y¥/a4 £ - /JAY?

AR ERVAR
ARV

TYY/- VLY

YYSEIV . £ YSFIV
YOINY £ /e
Yede £ 4/0-°

ALY
-I$5 £ - [FY

6T MM o3 sl sl
MM osins Joul8 slows
(30,8) Commghsd

(20y9) Jebs g5

(320,9) Copsgie

(20,0) Jedgis ;551

Somb )l (Gre jsh a5 CMy. o> (lale o>
3 Sis ool gyl pan ol oy bles sle

Al oo /00 gl o glel o me Bl sains las caysy o 0 alise yu8 By >

bl lawgie polas (o Lg)LoT S gime Dglay g
390 slasles boad 4385 plale o)z 5,0l pae
Gl pan CollB slinul 4 s csslice vy


http://dx.doi.org/10.22092/ISFJ.2019.118084
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.5.5.7
http://isfj.ir/article-1-1853-fa.html

[ Downloaded from isfj.ir on 2025-11-11 ]

[ DOR: 20.1001.1.10261354.1397.27.5.5.7 ]

[ DOI: 10.22092/1SFJ.2019.118084 ]

e ol 580 5 VS UL L e 5o aSls

o Sk g Fuwns

NZY) G959y Ve 3l o Ygl5 dlouis’ calizio Zalaw b oo 49335 (6 o (Bl dzmy 50 (g9 pi s 3090 o F oo

Olro Sl il £ (Sl

Table 4: Plasma thyroid hormone status of Siberian sturgeon fed with different levels of Canola meals after 70 days

(mean +SD, n=3)
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Abstract

This study was conducted to evaluate the effect of replacing dietary fishmeal with canola meal on
growth performance, digestion, indicas hematological and thyroid hormones level of Siberian sturgeon
(Acipenser baerii). Five isonitrogenous (45%crude protein) and isocaloric (18.53KJg™) were
formulated by replacing O(control), 10 (CM10), 20(CM20), 30(CM30) and 40%(CM40) of fishmeal
with canola meal. Fish juveniles with initial weight of 22.80+0.34 g (mean £ SD) in 5 treatments and 3
replications were fed for 10 weeks. At the end of the experiment, growth performance, digestion,
hematological parameters and Tz and T, hormone levels were measured. The results of this study
showed that there were significant differences in growth indices, body composition and T, level of fish
fed different diets (p<0.05). There were no significant differences in growth performance between
control, CM10, CM20 and CM30, but the lowest growth performance were observed in CM40 and
there was significant differences in growth performance between CM40 with other treatments. There
were no significant difference in growth performance between CM30 and CM40. There were no
significant differences in hematological indices between fish fed differences diets. There were no
significant differences in T level between of fish fed differences diets, but significant differences were
observed in T, level in fish fed different diets. The lowest level of T, was observed in CM40 and there
were significant differences with control, CM10 and CM30. There were no significant differences in
T, level between CM20 with CM30 and CM40,but were significant differences between CM20 with
control and CM10. There were no significant differences in T3:T, ratio between fish fed different diets.
The results of the present study showed that 30%fish meal can be replaced by canola meal without
negative effect on growth performance, body composition, hematological parameters and thyroid
hormone levels of Siberian sturgeon.

Keywords: Canola meal, Siberian sturgeon (Acipenser baerii), Digestibility, Thyroid hormones

“Corresponding author


mailto:mahmoudmohseni73@gmail.com
http://dx.doi.org/10.22092/ISFJ.2019.118084
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.5.5.7
http://isfj.ir/article-1-1853-fa.html
http://www.tcpdf.org

