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Introduction: This experiment was carried out to investigate the effect of replacing soybean
meal with raw and fermented rapeseed meal on performance, carcass composition, and
intestinal villi morphology of broiler chickens in normal rearing conditions and ascites
induction.

Materials & Methods: Three hundred Ross 308 male broiler chickens were distributed in
30-floor pens in a completely randomized design with 2 x 3 factorial arrangements including
three protein sources (soybean meal, raw rapeseed meal in the amount of 50% replacing
soybean meal, fermented rapeseed meal in the amount of 50% replacing soybean meal) and
two rearing conditions (normal and ascites induction) and reared for 42 days. Broiler body
weight, liver, heart, feed intake, carcass composition, ascites indices, and morphometric
indexes were measured.

Results: The replacement of raw rapeseed meal with soybean meal caused a significant
decrease in the weight of broiler chickens (P<0.05), while the weight of broiler chickens fed
with fermented rapeseed meal was not statistically different from the soybean meal diet.
Replacing raw and fermented rapeseed meals resulted in a significant increase in feed
conversion ratio and a decrease in the European production index in ascites-induced rearing
conditions (P<0.05), while this difference was not observed in normal rearing conditions.
Replacing raw and fermented rapeseed meals with soybean meal as well as induction of
ascites had no significant effect on carcass composition, liver and heart weight, ascites index,
and intestinal villi characteristics of broiler chickens. Meanwhile, the replacement of raw
and fermented rapeseed meal with soybean meal caused a decrease in the relative weight of
the thigh, but an increase in the absolute and relative weight of abdominal fat in inducing
ascites conditions.

Conclusion: The results of this experiment indicated that fermented rapeseed meal, not raw
rapeseed meal, can be replaced with soybean meal at a 50% level in normal rearing
conditions, while the replacement could not be suggested in ascites-induced rearing
conditions, because of worsening feed conversion ratio and European production index.

* Corresponding Author’s email: dastar@gau.ac.ir
Received: 9 November 2022; Reviewed: 11 December 2022; Revised: 10 February 2023; Accepted: 13 March 2023
(DOI): 10.22034/AEJ.2023.378987.2921



Journal of Animal Environment, VVol. 15, No. 4, Winter 2024

39099, 51 ) 3 (Wl y g A (8 yhos g (5 ot g P (5135 Alus !
T S g b 5999 Jooko Tasf g 30 4Bl g 3 ST SBA> 9>

\i’\— C)Lln.u.o) (2 QJLQ.A:ZJ ‘\0 JLA_U ‘L;J}:il._; MJLWGJLMLALAS

ISl 0 L 5 cou) s plilic sao)  jLlicud 5 9yt o atgS ditis

O‘x"OK;‘Qg;u.a._._x:x.lac:atm(5‘}‘)‘5[.&'.5‘AJ.LQa&fi&‘d‘w‘de}ké.\&i&‘df‘)}#\g‘ab{i;\ﬁa\gﬁ

g Y oS5

oSy S Blats
Py : . < Y .. 5 T - w'l
C:Jﬂa&ﬁb‘y dwb&ﬁw)fbd‘ﬁdwﬁét’-ﬁ‘ ‘;ﬂjj)j.h-.ﬁig wﬂLﬁ)‘ CJT-" 1dndln -
1518 Alois
..x.&fl.?,.'.\g;:.»\LsLa.SUJjw@\ﬁjaﬁfdu@fe;})duj#owp wb;b?
4w Joli XY J._Uj:f\.'ag;\.ﬁj\., sz.s\...a.‘i)\.alfcjb B s YA g qﬁéfu;w};— A5 andad Yo ila pig, g 3l ge (29,590 eSS
035y (swlibouy,

O ety (g e (IS S s S Sl Ao y3 O ey pl (ST WS g nS) a5 ae

BITEBITRA

G2 5 05 ey B Y 3 (el (W) Jpeme Bl 3) Gy g5 53 5 (Lpw ST 30l Aoy

6349, LSLA}JE‘ OW}&)WTUA:-U& sy g_,.:{; ‘-S‘)j" ;}J..a.o)‘.ﬁs (@.&;LSLAA:.-)?-;?JBJJS“J& dj) ..\.25‘.'_

.4 Ls;e)‘.\.ﬂ

oS e 03y S I ys (P<i[io) a2 S dlaam g 05y ool AT o ol ST S T

GAS 5 pl S Wl Kl bl G S 0 U LT Gl G (e (IS ST eud s

Lo el (B Gygn Jailh g3 Qs g el Jlagae palST 5 (GME S o JIagne I o (g a3

dubéﬁdd‘ﬁ}(bg‘ﬁdb&wﬁb LS edalie J&)}Jg:djwhd‘ﬂjécbjw&ﬁ\fuj\a)b c(P<~/~o)

Lg\'mb.)’. 034, LSLAJJI: QL&’}*""}‘:’&:"‘TUA"'L& LngS}J.:{oj} sy gﬂ{jﬁ)\a‘;wﬁUWTst\ Jﬁ{’"ﬁ}b-'ﬁ""

j.x.bo\)M):L;«.JJ«AKWdebﬁhgwé!)f}rb-s\)fdlqﬁf@ﬁ\? (J s o ...\;,'...’::\.UL;..‘»)?

Al oy 0 i g )3 g MEe gd i) o 5 B ) ol G L 3 i o

s By (g mes VIS oS ol 5 n Jsomn iy el b 53 dms e ol puleT ol s ST gboay 306 S e 9 oy

I o o3 (IS 5 pl ST S ) szl ol (W) g dad 5 53 Ll 3 8T g Al Kl Ay 0

Sybe bl Wy eli g Slde b o gis

VOV

dastar@gau.ac.ir :J siuwe saiws s (S g 3K cay #
VEY W8l VY i3l sl OV 60 Y Gage YV il s B 0V E- Y AT Y tigsla gaul VY LT VA sl a5
(DOI): 10.22034/AEJ.2023.378987.2921



Fahimi et al.,

S5 srazg 004, sl w5 alY oS S sady
i plau

Bigy 9 3ge

tesls i e 5o @Bly (Shygn wly jo Gl
axdd Yoo olams U Ly pebans 51 2o OVIY glis,l b o yisle b
ST (3ol SLlS 5l B 53 Yo A (ol dyges g5 425
aw bl (eFgp grie g5 Jol HeS ol plosl VXV o956
5 (G oS SIS Al ol IS dlnS g AxS) lans
g1 (Sool G Lyl g Jgame Ll p2) (B9 g50 pgo 455
2l oy ol UFFDA 3l 5 Lawssi Slié 0,0 dus ol
0°) pl> SIS dlws” gl (213 0z bgw AlwS Wl
hlS dlnsS” (g9l> (alie 0z 5 (L iS00l w0
$lodiog poluly (Lgw dluS (L3N0l wo) B0) (5
a3y (395 1=V Guslelislae,sn (sl Yo A ol cnges sloial,
@ g A 60, U8 4 (SS9, YO-FY) GLL 5 (S, V)-TF)
hosd oS5 (0F) cé 5 1E basss Lasl o ol & jeo
ol Lawsgs () J3oz) (talejl gl yor a5l (STys5olse
Sk vy 525 LIS allosS ol (65 03lil 508 g gole grmiinlo
2 00) b a5 1 sl Gushs el @58 5 ekl uglensls
arg> ashd Vo il 53 1SS 5e 5 1S5 0 s sialesl e
(oo Wb o3ls (B9 JLgy yw 95 2 QBN 9 39 9>
S8 ol Gl Lylys 50 K00 0w g Jgere Jasl i 0 Bus, f
Soge ik 95 (b sl (9,4 Sl Gl Jlosl i8S
e gy o1 e s 5 (5503l T s e laz) oS
ol il 38 )8 ke VYo ay alesT kel B hyen 090
(VP als ools

2 295 Dogon shalejl axly 1o Sy ey 8 Sles
5 08 Sim TV 5 VE O e o Glesl )90 e oLk
NIVERSTPIRVAPINC SIRC RUOU-viS, JES A (I S
s 5l Ol slows 4y a> g b g g losal, ululy olie
2 @bo)l Wy palh ol ailoe 0nd; (39 2 S|t Sras
A dwloes ) dloles gl

(p5) 033) (339 X 5, ke w0

My pasls =
Vexalié has ey x Gsy) oo

et S ] (a5l g 0 ()39 AbY Ologas
(095 shazgz 10 Cunl aslh 5 oS ()9 alY Sleogas
oLl o azgr ashd SO slaw (K T celu £ Jles! 1w

Vof

OlSen 5 casgd

dndde

Shs> oolecn fpte YU (g n CodS Jdods Lgwallus’

5 Sz Swd 0 @ MB!Iy Sk 4385 0 S
yoeb Cymaasiie B oo com ] 4 o yiwd d5uaS Dl S
Ose¥se po IS s b (alS efen le ple
Jdods IS lousS (1) S eslits] 5 (gladz sz sloo e
25 5 Osakes BBV Slllo a5 b ez as e 5wl il
S50 g iS4y Cod 2uBls 5 S g 5 VIV Lo
5929 bl )3 (V) Cosl a3 )5 )18 (rudione Sl (5 )l 4295
Sl ol G5l s sl Vb (g lls 1515 oS a5
o ST Gl (35 Sleaz g 23 0z 50 Lgw AluS
) el dgazme 0985 GBS Bt o pe SRl s 3y 8
Gl do0lge 5l g0l polae cybls Jdody Cusgame pl (O (F
Y pls ped eized 5 Selonl dails dac¥on 565005 ol
slo)Sal, syl 5l adlige by allnS 4y Cos 505 55 5
S5 09) 3 B als g S atug o 1l eoliul i gsaate
5 1S Alus sl eolainl iol38l Ban L 1518 8B, SC05 Semps g
055 Sleazrsr oS ol (F) Sl ond (B el 4di5
Bble )35 s N9l (Jolwmhaw ;o (5enSTo5005 L axlge
adle 5oy b ad; S b g Vb (90 o515 e by o
G135 A ) b e a3l 92, 95 SLad Ll sy o
Ol el g allnsS gl IS allonsS” (230l ol oas
Q) bogsky U5 039 4 coly Gl 0 Somd (i Sl (23U
o9 sledly o wleST Sops bl ey LB a5
Jedoay col a)le 9n 0gie (V) V) (2555 (slaazsr
losn 3 a (22)lse L ol yen guilannST s 5l (o806 Sl
oS Sl 039) (29,500 Comex (1955 pa4 5 ek Sl 03y,
GIFOT ) b el oSsg py Lawss Wl oo 2150 00
S (SSgmgn Ceols SIS e ST S Cel oud

w2 Olge als 5o Jge )l plaear (n9See eSS 5 (1)
o Sldssas dlge rals a5 el (VW) 1S s gladss
5 Slas J &5 a4 g ool Shied oole sladss ;)] e
Slalllae aSenl 4 azgi b dbios ot 33 (G55 sladzg>
Ja5 el 0 6 ues oSl el solaiwl 5,50 40 (gOgue
sobaieds adlllas oyl cenl oo bl tigS sloazg> ,o ol
b g meds IS allouS g o> GlIS allous 03Kl 31 s

loasls p Sl Gl g (o9 Jsere Ll pd 50 Lges b



Journal of Animal Environment, VVol. 15, No. 4, Winter 2024

) wdlon 5 Jsb =VL g 50 (e =VW &5

Wls b B s ialesT sloosls 1g bl Jukow g gy
€5 90 9 Ban ke aw) Yx¥ sl il b Bola
osbly 4325 SAS l8la s GLM g 51 eolicul b ()9
ol /o0 w3 S5 el b Sl aglin (Y+) wind
D9y ) Sygod Gleyl b o solatwl 5,50 (g Lol Joe i

Yijk=p + Ai + Bj + (AB)ij + eijk

JS 5uSilee =H ¢ rulesl plaslin 51 G e goae e =Yijk
S0 Y ) g gt 35 55556 o ool |31 <A
el Blize 1 =(AB)I] () ¥) b5 35 555516 s el ]
SialesT sl =eijik B Lole lans el j 5 A Jols lacs

Ve-Y C)L:.n.u.oJ & GJLA.A_:ZJ Ao JLA_U ‘GJ};L_A CA—I—‘%JL:?A—A‘;Q.‘LMLM

bl glaiss e stalesl axly o 5l (F39, ¥V Gralesl o0
bl gy ialojl axlg 59 5eSilae 4 o035 LT (39 45 0
(\V) KW ng‘f‘))l‘”‘ asy ULA.\&}AD 9 )LMS LQ4>9> O
TS P L TP Jt37 N LIPRRE L
OV el oy oyl g0 4 ol

by Sleogas (W LSl 1w 039, owlbis
O 009 Sladiged (LSS 13 (o) 3590 psifel) adlate )3 039,
S Jae ofiale;l 4 g ool 13 dle 3 5o 300
Gr Py Jsb Sl 0)se laghn 4 g b WSS ] ey
Crlie (VA) b 6 550310l L g5 LcaY ¥ ol s 5 s
1 dsloe ) Jge B jleslitul b 55 50

(M) (CHVL)
(42 )5 o> 1) (5559 1 i (0,390 10 BT (gdko dlgn g (dislojT (Glooyur a8 i ) Jour
Sblb oyed iy 09 o 3lel 090

sl sl dles sl sl Al sl sy dlus

S oS e Low S oSS e Low S prosS el Low
oVIF OSINY  S+IAA A 8INY BBV FAIFA \A AT N {2 o)
VAID- VNS YYNS YANO YYAY O Yviey YY/OY YEXS  fVeY g allois
- Vel - - Va/- - - - Yel0. - s Gl Al
Vel - - Va/- - - - Yel0. - - oS SIS Al
¥/0Y IV YIva VS fI%5 Y/Va Yo YIVE VA F LS s,
< 10A < 1OA “Iv$ e e <IAY (150 150 <IAA JUUNL JENTAK ¢
VIFY \/FY Vo) VIOA VoY VISA VIVA VIVY VIAA i pendS (0
‘¥ ‘¥ i3 -I¥q -1¥4 -I¥ -1¥q A¥a ¥ Sos
YO TN YO “v0 AN AN AN “v0 AN D el JoSe
YO TN YO “v0 AN AN AN “v0 AN T ons JeSe
<Y AN oiYe JIvY -Iv$ uiYe <I¥E JI¥Y “IYY S0 g 008 (5 -l
<Y g <Yy JIvY JYY -Ivq <Y JIvY <Y oeigee - Jlgs
<A A ey - - A ¥ ¥ Y el
(S PST s TS com> 30 (6555l 51 ol s u0yd com> ) (9o Slg0 S
Yoo Yo Yoo Yao- vao- vao- YAO- YAO- YAO- dsilie LB (g5,
VAIOA VAIBA YAIBA Ry Yelne o Yeln YA/AO YVAS  YVIAO e
“IVO VO “IVO <IAY <IAY <IAY <13 A3 <13 s
<I¥A “I¥A <I¥A i3 a3 a3 -I¥8 -I¥8 -I¥8 s 8 and
AN Y Y Y Y Y Y Y Y s
<1AA -13A <1AA Veq \/eq \/eq \IYY \YY \IYY i LB o5
<IFA -1F4 -16Y -1Y ISy <16y < 10A <103 -I$Y i LB Cyigete
-Iv§ ‘IV$ -Iv$ <IAY <IAY <IAY -4 ‘4 -4 s LB st g
58 -5 158 VY VY VY <IAY <IAY <IAY o LB ose s

ok 0559,500 Fr LIS 0,59 e Vot oy 059 S0 A
KY oaliyg 0,5 o VY E opasling Lol i asly 150+ -

oo 05 o ¥ sy £ (oo TF 5iSie 05 (Lo ¥Y ol 0,5 (o V7 1(s5l> Sone JaSojl 0,575keS 5!

DY yeoling odl o ol YY e e A Gealing ol o axlg AA

oS o YV B sling )5 (oo /7 BF (paling o5 oo YT B cysling )5 (oo 15 BY (paaling o5 oo YA BY (pslivy o5 oo 010 BY (poling o5 oo VIO
LIS sS 0 5 NV BY a5 e 80 BYY sl

V00



Fahimi et al.,

b oad 43385 05,5 G 03y Dl oS Iy P[4 D) amils
2 U090 EF 098 0 gire Lgw AlS g (5,058 SIS dlus
g £95 O e ST izt g Sl G 5 Jgene Ll
S o sme (1355 sleazsz (s » Ghen €5 L e Tsn

(P>+/-0)

OlSen 5 casgd

i
039 @ bgiye sleodls Sk 1 LbgS srazex (439
5y e €95 Cal 00l )55 Y Jgaz jo SLbsS sladz g
2l o gre (6,86 (g5 leazg> Jsl 55, Ve 0js
AuS b ooad wda8 65 slaazg> (S, TV 5 VF
SHS 033 Sldsre Haba bgw S b anslie jo ol I3lS

(00 y3/ 05 o> ) (509 p Cllio [y 30 oS (A 92 (139 p  Hwlojl (G Lo 25U oY Jouo

S ey FY ESTTAA ESTIAL y9x Y S g 3 Jacd £
YYFa/¥2 Ay YYV/0 Ly allous’
v19. /0% ARE/N® YAVIY & s IS Allous
YAIVYYP AF - /€0 YASIY ol IS alus

“[eYY Y N3k ozl pelas

¥£0 VIV \IN Jaro (cllas

YYY-/Q AQY Y YAAIY Jsere Lyl

\SY NG AAFID YAV ol b

SNV - /D0Y “IVaA ozl pelas

\RIAN a/of YI-A Lro sllas

W19y QX (udigy paiw £oi Jlite il

YYFE/A /¥ YYE/Y Usare Lyl s L allosS’
YYSYY ARD/F YVO/f Jsare Lyl & eSS Allous
YVOF/A AFAY Y\S/F Jsere Lyl s IS allous
YYav/s 4-9)¥ YVA$ Gl b il L allosS’
YVV/A ARY/A YVA/Y ol b 2l 6 e (618 Allous
YoVe/p ADN/P Y10 ol b s IS allous

SNAP - IANY TE ozl o

YV VFIOF Y- Lo ol

e g (B )9 JS )0 Jeeme Laulpd jo a8l B9
(P=+1+AY) Azl (5 508 S5 by

ol 2030 0 mlans 5o Jls ime (55le] S ouimo ) Lis (g y8 40 Sglite By *

Shgs Srae p shalol Glajles 56 1 STyes b pas

oy e &5 sl 00l B)IF Y Jgaz jo ShsS (sladzr g
Spas p o dme 15U g blite S pizen 5 Goy9n E9 9
S (Jb e 0 (P> 0) cilai oisS sloazg> STyes

(05 p3/ ) om p1) (359 ity 13 JiboS (A 9> Sye5 S pan p Liuboil (6bd)load il Y Jou

S0y FY Sy YF ST 993 £ (S gy pado £
FoYe Y \YOY/- YAV/F Lo dbsS
FAAAY VYYD Y4y & a5 Alowis
Fayyy VYV Ya¥/) 5 S allows

«OYY A g4 < [OAY Jhss! Adans
SEIVY Y/ f/0- Joxe (slas
£ 0v/8 VYYS/ YAV Jgone Ll 5
FaV/E VYA YOy /f Gl b 2l
oI+ A YD S IVED Jlazs! o
OY/AY VA/AY YIFA Lxo sllas

D99 EP X (SaTgp paiw £ ol ]
\aINdld \Yaf/7 ya./y Ugore Lol i L g alluss”
fe2NIY \Ya4/4 YAANO Jgorn byl s S 55 1S allus
FAEY/D VYTV Ya./0 Joone Ll 5 s 5l Al
YAV \Yeas YAY/S Gl b 2l Lows allous
vava/s \YOA/Y Yay/ il b il & a5 IS oS
¥aIY/A \YYEY vav/s ol b 2l s 5l Al
AT NE AR «[0AY Jis! mlaw
2)/6Y YY/OA Sy Lro gl

\OF



Journal of Animal Environment, Vol. 15, No. 4, Winter 2024 VE-Y Gl 8 aplad Vo Jlu gl ey lane gale dolilind

Wl hj9n Jyere lulyd 0 o8 SBwp )0 (uFgn e g9 P Usn E9 9 HBan e &9 12 i o pd

3 Bl (Fi9) TV o )0 (2188 b cu b 2 6550 Lo P 75U (25 Sbazgz 2l Ju e s p e oleS
Ly albuS 4 Cond G055 IS Al 5l oolinal o5 Jl> G99 9 uan e £55 o Jilite IL(P>/+0) culs
AP0 0) ol 238 has o po b gme Rl s ohen Jol 59 VE G 5555 V0 00 2 b eyl

(P<140) 3 o e Lialel 59, FY IS (6l Jgedg 5 ,l0 e

509y liSio (yiow )3 (oS Az ez oIAE buud o pd g iuboil (b ylewd 13U P Jous

S39,FY S39 V¥ (Siane 9y £ (S gy oo £
VIVY VA V/Ya L allouS’
VIAY Vot VY & S IS Allus
VIAS V0o Vvs ol gl5lS alous
SINNY “IYY] SIYYY ozl o
o[-y ofeY ooy Lo gl
VIAY Vot VY'Y Jsare Layl s
VA VIO VY ol b
-Ivag -V - IS0¥ ozl elans
o[-y oY o-Y Lre ol

39y EP X (i gy Zaio £oi Jilie il
VIADD VoY VY Usere Lyl Lo alosS
Vv V0o VTS Jsare Layl s & a3 IS Alous
VAT VoY VTS Jsere Lyl ol gl5lS alous
Pyjy. V/FE VY Gl b2l L g allosS
By /A0 VDY VYY ool by llr & 35 IS Alous
3y/A4 VIBY VY'Y ol b ol gl5lS alous
N0 “IYVA - IAFE ozl o
Y ¥ oY Lre ol

el 2oy B s 15 15 sias (6 jlel S saims LS 3t 1 5 Doglite g,
&l O (539, TV G 50 (P>0100) 055 Jlo pme (S35, VY
3579 Sl sre Dglds Jsame (hysn Il jo il oty
SIS S 51 osliial Capl Slall Lyl 4 a8 o il

sy bl slejles 15U 12l g sLle
te 55 el 00l (5155 0 Jgaz j0 ibsS slbazg> oy
Td 50 oS lazg> adg aslh 5 e £98 g S p

ol o Lgw allusS 4y s (6 e IS iz o0 g o5
Mlie 51 P>+/+0) bl Jfoisine ;b ijgn oo I

P<-1+0) s o el o ine
Vo O 0 0ds8 atll p Den £9 9 (SeBan & £5 O

(oS (B e wgi (aSLd p Ldoloil (U )lod I D Jou

S iay FY Sia¥F ESTIAL P99 £ (S gy Fadd £ 05
YAYIS YYY/$ VFEIT Lo alloesS
YEYV/$ Y'Y VOAIY & a5 IS Al
Y5 IVA YYF/A VOV/O ol IS allus
“/+Ad ffe INE i el

YIvS /\ - 0/aA ere slla>
\2Jh) YY) V5. /f Jsene Lyl s
YV Yy VEV/E Gl b 2l
Nais VY <IAAD S el
SITE YIfY FIAA Lo glaz
99 EPX (Suiigy Fadw £ Jiliio 4]
Yo4/0a° YY$[5 \8¥I5 g sl i Low dlous

YV AR YY- Y VOOIY Jsene Lyl s & a5 IS Al
AR e YY-/8 VEV/F Ugors Loyl s ol IS oS
Y. VIAR YOAN \EAIY Gl bl b gos allosS
YOF/fP YE-Y VEYIY Gl b 2l & a5 IS Al
YOVAP Yyay VOYIY ol b 2l ol IS oS
ey “IVEY Al Szl s
V- /AA VY/AY i Lo laz

el 30,0 0 o 40 ls sixe (6 Lol LS oaims Lis gt yo 48 Oglite g, *

\OY



Fahimi et al.,

EF 9 Bon gie &8 m i Sl gy p 0 (P=2/5F)
SIS AleS @y Cond pl3 LIS Alows Sl eslatal 55 b9,
0> (o7 e (ol BB o g AlntS 5 (5 a5
oo Ll o b 0i gz wo)d uizes 9 (P=/-AY)
o oy g lade Conl G lalyl jo a5 o il Jgee

(P=+1-Y0) cdly Ligl5dl by o i

OlSen 5 casgd

Jsaz 50 a5 jsbolen 1 SbeS slraz g 4l Gbb Shg

7 90l i Gk JBABY 003 g (55 e e ali>de
O3 Ban 5 5 Ban & £ 55U Sow (il 0 i
S8R EF 9 T e 9 e JlEe il yizen (P> 0)
ol aeye Jlo e 0 (P32 0) 0505 o g alY S 5
Lol 4385 (sloeg S dy Cmd Lgs Al L oals 0355 (s yy
S92 St s yob e SIS LS g pls SIS Al

SigS Az g alY b Fhg p bl byl U P Jgun

VSISV ol Feow Tab JU 4y . o
Y V.. v V.. Y V.. Y V.. o9 €Y SR e &Y
o0 u31} s 50 039 o 50 039 o 50 039
VYA Yan 14/ 7 YY/NF IS4 FYIAY VOYY/A Lo allous
\VIYY YN VAR FEYIY Y¥ig-. DAAN/F FY10Q VOYYIY G o535 1508 allous’
\IYY Ya/# YANNY fYF/o YY/Y# INAYAR £YIva YYOAE pls s dllws
+/aYQ [AAF [+#F <IYY¥ AANY AR LAYARS <IYA- Jleil mlas
¥4 fIvE <IYY ARVARE <IFA YVIYS « I\ Yvi#y Hhre slas
VIVS YY/# YAIAY foviv Y% INZNIN FYIOA \o-¥/7 Jsoxe Loyl i
\JAR! \fdid YAIFO fran YY/Of DAY/ £Y/a4 yfaa/f Cosl b AIES
AR N IYYY ARZN AR <IYFY IR < IFAY ARIA Jleil mlacs
<\Y \¥Ard AR /A LYINAS \VVYIYS /74 ARYAAY Hhxe slas
OI9R EP X (9 n Ze £95 Jilie I
VoY YV VAFY  FVYA YYAS  OAAL SYNY V00 /F bgw AlsS Jgare byl
\VIEY Yoy VAIPE f2V/F YYIVO IARIAS FYIAY VOOYIA G35 (5lIS" allous Jgexe Loyl s
VA Y¥/A YAIDY FYY/A YY/-A 0. 0/Y IATARY VF-0/f pls l5lS allus Jgexe Loyl s
«IAY YN YAIYY A\AR7A1 YY/IVY \RRIAS Y7y VFaviy b g alliS Cosl b EAIE
VY Yo \VIVE Yo YY/f0 OAY/# FYIVY \YAQ/P G35 (5lIS" allous Gl b ol
VY AR YA/Q . Yo YY/FF INAZAS FYNY VOVY/F pls l3lS allws Cml b ol
«[+YO <[+ AY AV ARAE </va¥ AT g <IYAY <IY\Y Jlei! mlaws
<IYY 71\ < IYY VOIVY A4 ARVERY ATAR OYIYY Sbre gl

aba>Me A ooz j0a5 5bleniong) 1) (owlubsy

Job S el Y Cualied (Lo )S Goe G b w5l
a5 il CoS S Coles rized g CnyS Ges 4 Sy
QG Gen &8 PP 0) WSS LS Sy £9 9 en
e 039, 5l (olilicdn , Slav b o (e sl
Sl y9bar Jgane Lyl 1l )0 S0 5 50 55 (2,0 jldke 4S5
3 eolainl iz (P</00) 09 Cawl W Lyl i 5l 58S
Lges AlniS g (5 pess SIS AlowS & s pls (g1lS Allows

P=ef-A) 0d 50 ore (o Al s

0855 (g w2y =V p S e =)

5 SSan ae g9 il iCaml (aSld g odB WS 39
b5 sbazgz j0 Cowl (aslh 5 B WS (5 0 (hysn s
55U cow 398 Olao | o cal oad (5155 Y Jga o
Aoz (P>0100) S8, )15 (y9n 85 5 Son ae
9 B S (s 2 Uhasn 88 9 e Ean & £ Om bl
sheslatuwl (o e )0 (P>+/00) 05 o pxe Sl axlis
bgas iS5 (6 pess SIS S 4 o ol (S15IS dllws
S0 el Jgeme oysp Ll pd jo 8 yjs (e alS s
(P ]+ 0F) il (I3 B s ol Gl Lyl o a5

g Az g Col (aslh g AS1 Gplnl 59 2 (SHalosT sbsles iUV Jgua

VOA



Journal of Animal Environment, VVol. 15, No. 4, Winter 2024

Ve-Y C)L:.n.u.oJ & GJLA.A_:ZJ Ao JLA_U ‘GJ};L_A CA—I—‘%JL:?A—A‘;Q.‘LMLM

ol asls 'l ol 339 — — rax €5 s, e £5
o yd 039 o yd 039 i bt

VVIYO VIYA AR UOA Y/ON 7+IANY Lgw alous
VYA VYA .1¥a Ve YI¥A DAY & a5 S AlouiS
\\7AY4 \VIYY A LVARd YIfY INATRYN ol s dlus
“IA-¥ NI3%; -[A%4 - IOFY - IVA¥ SIFVY Jlazs! das
-12¥ .1+4 e s Y AT Lre (gl
VWA VIYA .14 v Y/E BY/AA Jgoro Ll
\VYIVE VIYE A /7Y Y/fs OAIAQ aa.:...ﬂ L el
<12V F < 1OAR AR AT <IYYO IAeY Jis! mlaw
A4 oY ofeeq AR VAP Y/AY o slas

9 EPX (i gy i £ Sl S
s VYV -I¥- /AN YIYS Y Ugoro Lol 5 Lonw allouS
VY VY .14 /A vIYS DA Jgore Lol 5 & oS G151 Alowss
VAI- A VIYY AI¥Y AIFY YIO av/ioF Jsone Ll s s IS allows
VV/_Y \VIYA AW /74 \didd £EI\Y ;;.:..J L el L g oS
\a/- - VIFY Jf- a/pv Y/f- OAN - ol b il & e (1318 allouss
VEIYE VIYY -FY Vel ¥ YT SR Gl b il 5 IS s
Ye¥ “IAN Ve NS -[Ff- NN Jlezs! o
VIYY <Y R </f¥ <\A /AN o glas

0833 39 ey =Y )5 s )

(oS (sbax 92 009) glb)p wlbcdu) p dubosl obylod il :A Jou

i cobue I35 dsb Lol colid cpyS @oe Py Gndeb ; e rie fa
(g0 o9 Sae)  CopSsoe  (anSa0)  (es)Kn)  (jesSes)  GlagSee) | SHAREY oeanemEr

FONYFY A YYEY Y\V/E YA/ VL. L g allous
SYAAVE SIA VY0 YA/ Yaild VWY /F & s IS Alous
OFAVAY O/A VYY/E 144/4 Vorlf ARRAYA ol s dlous

ANE AV <[A0A AR of+q AN Jio! mlaw
FYOAAN /fY RN \PINE ZIA- 21V Sl sl
$OVFE gIv il Va0/A VOV/aP \YY-/A Jsose Lyl
I4ANEY4 A AR Vaay \Yo/fe VAYY/. Sl b il

< IVEY AN <IVY¥ < IAY'? oYY <IYAY Jhizl mlaw
YAASYIY AN \AYd JAZAR) AT OF/OF Jzo la>

)95 EPX (Suiigy g o8 Bl

SYV S sIY \Ya/s Vag/) VEVIA V12070 Jsare Lyl L allosS’
FA-SY- 519 VWY Va0 VOV/D VYO IY Jsose Lyl 6 o035 (61318 s
0-F-AS 5/ \WAY Vag/A VEV/E VAV Jsose Lyl ol 3lS alous
FYAVAA A \va/. YYAIA YA/ VYY/® Sl b il Lgw dlous
03AVIA SIv VYA VEYIY WA VY ol b il 6y g8 Al
DAFYAN BIv VYOV Y-/ VFOIE VIYV/A ol b il ol gl5lS alous

AR </A-Q <[A0A ARR </AYD ARR) Jio! mlaw
FYYIY/A gd! ARAA) YYIA? /£ AY/fF Jlss gl

S oS Jlaie (yu So1jolsS alayl ) S a8 cnl ool 5158
oslitul aS (g 5boay I8 2929 (LS laazsz (139 9 02 5o
Sg 50 39 LB o 0> a3 VIV 5l 5 s 15IST allows
oS iRl i s S slaersr i 28 0)0)
Jdo an 4y Wilgs o 00 10 g AlouS L anslie ;o s IS
dac¥ei 39598 i slaydssas slgedgzg Judo pdgl.ail calizee
g lacYen 555 ol8 (YY) adl oo SeoBunl § g8 lS 5
aile SlaS 5 5l lod S il 5 00l Sl yaem 5l o]
laoetis e s slaml b 5 Slbacal 5 Sgid olos s
Vo4

Sow

L 3

100 Gfale g Jyens Lt 55 ol aad 5155
etz Gl o 0y 0 Lgw allouS L als g3 allows
2 &S J,0 oY) Ssdiee (Fis, TV o (355 sleazs> (35
3 ot g oS L IS dlws (03Kl ol Sl Ll s
O S isS a0 Sles ialS o 0> doye O
$356 (5595 ¥V o o ol o Ses 1 (Jg 05800 (Fi9) V)
Ao, V0 31 s 1S dlwS 5l ool glasilac ;o (V2 ) o)l
R(A)IRWERST f.io.m? UM.QLT o) w; Lgl_ma\.?j.? o 5O



Fahimi et al.,

PN o 650058 SIS Gz g pls SIS allws ) ool
Sl (092 S Jdoas Cenl (e 45 0l 398 slagasli b
YU i) ol bgw alS a4y Connd 1S alousS” 55 0351 el
oS slrazgz g n 50 1wl lele ()5S 09008 Jdoay
e GieeST el sl B a3 SRlEl Ly ol
JLid Gl 0sd e oy ol o el sbml o bl
S ool 5 o 09 Ol ol Ol Jlsar s sy S
poelisnsl slaJsbo 51 alaST S s (293 BB 95 s T
sl 55 (Bl wlasT S8 (V) 35800 Sy $90°
b azS j0 o5 wgdioo wdgi Ggpe Slo laazals o5 b
B9ye Soglie 285) oy 095 Obz Rl yo Cwglie ralS
45l S e T sl 5515 by LA St Gl (s,
Sl el S G5eeST SgeS Ll il S (] e lag
oy oo im0 Ll (YA) wb oo iml3dl uluST G i
39008 Ylaizl 0 b o lis)) 53 (1S (sloaz sz e
oy 3 2l Wl patls o (1ol 65l B3]
Wlgi oo ol (nl 5 (BN (550055 g pl> SIS AlxS (55l
axdllas ;o .all 5SS 1o 09290 (garedd dlge 352y Joa
S5 R S 56 en £ 5 SEon g g9 ol
AbuS oK (Jb e o il isS slbazge 4l
Ol oy (o Gl s bgaw AlniST Ly (550055 g o5 SIS
WS b g peS g B LIS AlnS 03Kl Geires o8
5 olade cond Gl e ol Wl cou B0, 50 Lgw
009 FpS b Wlgior Sl (pl ad (wSD 0> (0)2 oy
Glasdllae ;o abl b po g AllwS )0 (35, aiel sl lade
b ooad 4355 (2565 slaazgz )0 a9 Ol sloazmale o3
@z e Jy S oo oy 4 Cond 55T o8 0y
by SRl s 0z gl Gl g Ss ke il 0yk
IS orzee (T V) wd (ol 0ji> 02 2alS g aznle
AleS sl 6 poss 5 a5 35 Al 5l ooliiul col sus
6l (SL855 sloaz gz 0> 90,0 V0 5 Ve B zolaw )3 Ly
Gladdllas )0 3udo pl @S b g (1)) o)l 4l oS 5
20y B o o 0l Lges dluST L 1S dllowss” oS (5500
= BB jsba 865 leazgr atws w0 5 b L6 ALY
5 IV &S LIS AlnS ol o (e S9l8 Ll el oS
aals o> b oad 00938l oyl 4 s, T ancelogwl asys +/f
il 38l o 55T aielonl L(V)) ais samlive (Lgaw 9 <5)3)
Oelgmilad glaise s siluolil g (pelgmil 4t ) HeiSades
e J5S3 5 S0 (slaaiin (S peilimgilages (s l5 wiile
el By sl yeiS slo iy 0] Res s 51 (FY) 950
Sl 5l Wlgiee &5 (TA) Sl (nenpmsl g oyl el g2

90 S99 g rdan ade Gl o Slaligls JSas
V5

OlSen 5 casgd

aS wid oo oSS o uSlaS (5,165 oKy jo e dlge g
A o g WS oo Jie | (gdhe Blge D3 g man 93 dg @
009 SYL Wlgh oo JJo e ((TY) il oo rals alsy o Slae
g3 oo yerd 3l Lgew alniS ay S IS Al s a5 b
cel g SRl 3l ol jo 1) (G815 ald joe Sy
P Nl oo Jodo Gaog (V) 092 g s Sl alS
el glasenl 5 (B9 p mad a9 ol Aol oo
ialesT ol 50 ((VF) wil Lgw allousS 4y s T3S dllousS” o
o (69935 U (6 pass oIS allwS b g dlluS 05501
b solosime Dglis oS ()5boey il (1855 slaaz s )9 S9e
(O Oy Sladllas jo clnlas Lgw aluS b ool 43355 09,5
28 (S5 leazsr olé hoas cope g Slhs Sras
Lgw S b spess S Al aoye VO Loyl o
VO ool adss i sbbazsx b oawglas jo wl 30
G898 Slao gl g asiily (5, 0,8es s Gl AluS ws o
AbuS ae )0 V0 L oo adss 068 slbazg> le ol
Gladl wlive (YF) aid osnlie salis 09,5 5 (g mess SIS
@B has cuy g o g Sl oad B)IS BdS nl
GlHS AbuS sy Vo ggls 0> L oaS w; sloazg>
Ly )d) wald oy alie (Fis, Y [0 ol 4085 (g pess
SIS AluS so 0 Ve gyl oyl (2138 0 a5 Sloj (J5 w0
stz BB jsbar oli has oo s (hals G0 059 g e
Aol Y 525565605 1518 AlloniS” oz 510 (YO) 8L ol
5 ol wops Ve b e sgam st luS 3 s o WSl
abso Gl ply YO sgus SasVal slog iSL Cousan
sheslial S0 (865 slaazgx (s S xRl (M)
Al (sdiens Blge ralS alaulgay Wilgs o (5 e slaST e
5 RIS o Slas Sl Cnax s Sen spas AT (b o
wilg oo eSSl gycnl jl g whise Gl il
oS o ysbas Sonl Ll Lyl Cow 095 (B, Sye
039 20 et Dol Lol o9y Jooms Lyl )3 (o859 095
Gharn SsS Slazsr (o 039 9 SlhsF Bras tals g Sl
b0 b gl )y Gialesl cnl jo (tdsS sloaz g (b9, o
L oz jebay Jelu maw 1o (Bai, el YU (5euST jLasd a5
ssbd O 09 Ol &5 4 g Wl eniS axlye (5eST 0geeS
oS GBS 0 S e £ bl adls malS g Kot
5 @2 s copd 6l Wil Byen Jgene Llpd o



Journal of Animal Environment, VVol. 15, No. 4, Winter 2024

e Slge sl (VL polie g5l aS ol Judoa ol (IS allows
055 Slaz sz (55 Al s (anl LoV 920 55555 ogasay
Sl i G Sl 90 OSal o8 (sl po (Jlo (e o 05 00
PN [ 0985 Lgw bS50l TS allwsS” ol i

Peiee @byl ALS g (218 bl e o

I Ry

Obel o G Gl asgeme o pae Gl olglE el b
el 1) Y 5)l%en (gl cal szl 5o o8 (eetadld) Gl psLe
wog bo Fg,b g asols

&m

1. Ebrahimzadeh Balof, S. Daneshyar, M. and
Farhoomand, P., 2021. Effect of the replacement of
soybean meal with a processed protein meal mix on
performance, carcass characteristics, blood parameters
and cecum microbial population in broiler chickens.
Journal of Animal Environment. 13(3): 105-112. (In
Persian)

2. Nazari, H., Salarzadeh, A., Safari, O. and Yahyavi,
M., 2021. Replacement of dietary fishmeal for canola
meal on the growth performance, digestibility enzyme
activites and hemato immunological responses in pacu,
Piaractus brachypomus (Cuvier, 1818). Journal of
Animal Environment. 13(1): 347-362. (In Persian)

3. Ashayerizadeh, A., Dastar, B., Shams Shargh, M.,
Mahoonak, A.S. and Zerehdaran, S., 2018. Effects of
feeding fermented rapeseed meal on growth performance,
gastrointestinal microflora population, blood metabolites,
meat quality, and lipid metabolism in broiler chickens.
Livestock Science. 216: 183-190. DOI: 10.1016/j.livsci.
2018.08.012

4, Gopinger, E., Xavier, E.G., Elias, M.C., Catalan, A.A.,
Castro, M.L., Nunes, A.P. and Roll, V.F., 2014. The
effect of different dietary levels of canola meal on growth
performance, nutrient digestibility, and gut morphology
of broiler chickens. Poultry Science. 93: 1130-1136. DOI:
10.3382/ps.2013-03426

5. Rabie, M.H., El-Maaty, H.M.A.A., El-Gogary, M.R.
and Abdo, M.S., 2015. Nutritional and physiological
effects of different levels of canola meal in broiler chick
diets. Asian Journal of Animal and Veterinary Advances.

10: 161-172.

6. Popovic, P.J., Zeh 1Il, H.J. and Ochoa, J.B., 2007.
Arginine and immunity. The Journal of Nutrition. 137(6):
1681-1686.

7. Azizpour, A., Charkhkar, S. and Sheikhi, N., 2011.

The influence of feed and cold exposure at mediam age
on the incidence of ascites syndrome and it is related
parameters in male broiler chickens at low altitude.
Journal of Comparative Pathobiology. 8(1): 439-446. (In
Persian)

8. Hooshyar, S., Shahir, M.H. and Jafari Anarkooli, 1.,
2022. Effects of dietary sources and levels of iodine on
performance, carcass traits, mortality due to pulmonary
hypertension syndrome (Ascites), thyroid hormones, and
serum biochemical parameters of broiler chickens under
cold stress Condition. Jouranal of Veterinary Research.
76(4): 432-441. (In Persian)

9. Newkirk, R.W. and Classen, P.H.L., 2002. The effects
of toasting canola meal on body weight, feed conversion
efficiency, and mortality in broiler chickens. Poultry
Science. 81: 815-825. DOI: 10.1093/ps/81.6.815

10. Izadinia, M., Nobakht, M., Khajali, F., Faraji Zamani,
M., Qujeq, F. and Karimi, D.l., 2010. Pulmonary
hypertension and ascites as affected by dietary protein
source in broiler chickens reared in cool temperature at

V7Y

Ve-Y C)L:.n.u.oJ & GJLA.A:ZJ Ao JLA_U ‘GJ};L_A %J@J&“L‘m

Jlezol (8) el 55 5590 dirad slacdly cilo gl 45 55
Sl i b bge allouS anslie ;o 1315 dlouS 4,355 85, o0
adjle wats o () glanSTslacdla (am) Sl oI5
o) g feb JB alY (5 Gl axi)e g sy 9> LeS
Alus 5ol malesl ul 50 .(V)) 0l conwl Lagl i s aicn
550 Sl G iz 5 Liges AlniS b (5 50a5d 5 1 SIS
boalie oty conl (als 5 Qb8 S (s 2 b
SIS oS 51 oolil sl ond bl canlllas oyl (gloazily
Clazg> 0> o3 V0 5 Ve D polis jo (ed g pl>
@laazg> slaallae o (M) o)l 05 559 2 6536 (265
BY 0 1505 lousS L apliio o Ly aloniS b o pis S
Lalys 5o gl QB g Ll aaals SlsSy oS 039 s,
e e B
sobas IS allouS b onds apdss oisS slraz gz o conl
L LS allwS” (o030l sy o0 S50 (V) 092 S 53
Ol38l s (o sy P05l i) YU polde jo Ligw allbxS
Sonl @ azgi L ATT) 35800 (1055 sloazsz b 5 oS ()39
Sl gone 3l ot )] 159 99,00 Gk (25 3 Lol (A0S
otalesl ol 5o alpls «(FF) 9,5 o0 )18 (sdkead Sl gl
sl 0 g S 230l s B oy 1515 allowsS” a5
S o3 e &5 Sl 0955 (g 0 IS AlluS (gdieans Blge Hlade
Slre 55U Ghi90 E95 9 (eFgn ke 9 3gh &S o)l
P WA G (B 2 03y, (oelidiiSn ) slaazill S
O35 052089 Jgere baul o1 5 s ol Ul Lyl 50 5
b dlmiS b (6ymass b pls IS bS50l ol 00
> o gm s (YY) 865 bazsz 0y oy O jlade o
Sbjn eelbdcsn,; Sleogas 6256 (V) S5 (5l
s oy n ol aily «SasS 039, Jsb 55 w3l 03y,
o)y glis)] Rl (oo et (gdke Slge Lz Ceows 4y a0
9§35 dlga i GhalS 4 e Wlgioe Sun S Bee Gl
SlaSTye5 sloslaiulsg ) oo Ul (Y7 FO) sgd0us oy, Slos
o SSgmyn b alie (1855 Glaazg lAe 0px )5 (5 pedS
950 Jsb oI el 0oy, slao)y Sleogas ene Jlow
Oz (TA TY) adl siedgu S S Gos @ jp Jsb S
Jib sladisS o o 3l L 05l 5l ead gl ST S
3 hdlre GEE (5908 w5 STy aiile (5]
4 g sloog) i Ll e a4zl 5o (YA) wiS e Wl o
45 gl g0 039, sy Colus g Jsb 5 (2se Sialidl T Sl
ol sloazily sl i sanlie yol> anllae o Sl ol
10 ety bgwdlluiS b (5 e SIS bS50 Gaos
sla Sy by o Sles p (e Jl (L85 Gloarsz oz o
sl Ll wla ooy puliscsn, o b glaplail o550l


http://www.aejournal.ir/?_action=article&au=801576&_au=Sadegh++Ebrahimzadeh+Balof&lang=en
http://www.aejournal.ir/article_141975_b2498d552010715f6e57e5c32b425fb0.pdf?lang=en
http://www.aejournal.ir/article_141975_b2498d552010715f6e57e5c32b425fb0.pdf?lang=en
http://www.aejournal.ir/article_141975_b2498d552010715f6e57e5c32b425fb0.pdf?lang=en
http://www.aejournal.ir/article_141975_b2498d552010715f6e57e5c32b425fb0.pdf?lang=en

Fahimi et al.,

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

\2Y

fermented poultry  slaughterhouse waste. Waste
Management. 65: 178-185. DOI: 10.1016/j.wasman.2017.
04.017

Shabani, A., Boldaji, F., Dastar, B., Ghoorchi, T.,
Zerehdaran, S. and Ashayerlzadeh A, 2021,
Evaluation of increasing concentrations of fish waste
silage in diets on growth performance, gastrointestinal
microbial population, and intestinal morphology of broiler
chickens. Animal Feed Science and Technology. 275:
114874. DOI: 10.1016/j.anifeedsci.2021.114874

Khajali, F. and Wideman, R.F., 2010. Dietary arginine:
metabolic, environmental, immunological and
physiological inter relationships. World's Poultry Science
Journal. 66(4): 751-766. DOI: 10.1017/S0043933910000
711

Jiao, P., Guo, Y., Yang, X. and Long, F., 2010. Effects
of dietary arginine and methionine levels on broiler
carcass traits and meat quality. Journal of Animal and
Veterinary Advances. 9(11): 1546-1551.

Khatibjoo, A., Mahmoodi, M., Fattahnia, F., Akbari
Gharaei, M., Shokri, A.N. and Soltani, S., 2018. Effects
of dietary short- and medium-chain fatty acids on
performance, carcass traits, jejunum morphology, and
serum parameters of bacillus subtilis DSM 17299 in
broiler chickens diet: growth performance, carcass
characteristics, blood metabolites, and morphology of
intestine. Poultry Science Journal. 7: 87-94. DOI: 10.
1080/09712119.2017.1345741

Davodifar, M., Rezaee, M. and Hashem, S.M., 2020.
The effect of fermented canola meal on performance,
nutrient digestibility, blood parameters, tibia mineralization
and intestinal characteristics of broiler chickens. Iranian
Journal of Animal Science. 51(1): 57-68. (In Persian)
Barbul, A., 1986. Arginine: biochemistry, physiology,
and therapeutic implications. Journal of Parenteral and
Enteral Nutrition. 10(2): 227-238.

Davoudi, J., Golzar adabi, SH., Haji asghari, S.Y.,
Moghadam, GH., A. and Faramarzi, A., 2017. Effect of
replacing dietary levels of soybean meal with rapeseed
meal on broiler chicks. Agroecology Journal (Journal of
New Agricultural Science). 3(6): 27-39. (In Persian)
Zaghari, M., Sayahzadeh, H., Jafari Arvari, A,
Nezafati, S., Hsan abadi, A. Shahir, M.H. and
Gaykani, R., 2019. Effect of heat processing and
different levels of canola meal on performance of layer
hens. Iranian Journal of Animal Science. 40(3): 19-29. (In
Persian)

Wang, X., Farnell, Y.Z., Peebles, E.D., Kiess, A.S,,
Wamsley, K.G.S. and Zhai, W., 2016. Effects of
prebiotics, probiotics, and their combination on growth
performance, small intestine morphology, and resident
lactobacillus of male broilers. Poultry Science. 95:
1332-1340. DOI: 10.3382/ps/pew03

Allahdo, P., Ghodraty, J., Zarghi, H., Saadatfar, Z.,
Kermanshahi, H. and Edalatian Dovom, M.R., 2018.
Effect of probiotic and vinegar on growth performance,
meat yields, immune responses, and small intestine
morphology of broiler chickens. Italian Journal of Animal
Science. 17: 675-685. DOI: 10.1080/1828051X.2018.
1424570

Joya, M., Ashayerizadeh, O. and Dastar, B., 2020.
Effect of microalgae Spirulina and Bacillus subtilis on
carcass characteristics, intestinal morphology and blood
parameters of broiler chickens. Journal of Animal
Environment. 12(1): 87-94. (In Persian)

Li, C.I, Wang, J., Zhang, H.j.,, Wu, S.G., Hui, Q.R,,
Yang, C.B., Fang, R.J. and Qi, G.H., 2019. Intestinal
morphologic and microbiota responses to dietary bacillus
spp. in a broiler chicken model. Frontiers in Physiology.
9. 1968 p. DOI: 10.3389/fphys.2018.01968

Scott, G.S. and Bolton, C., 2000. L-arginine modifies
free radical production and the development of
experimental allergic encephalomyelitis. Inflammation
Research. 49(12): 720-726.

11.

12.

13.

14,
15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

OlSen 5 casgd

high altitudes. Animal Feed Science and Technology.
155: 194-200. DOI: 10.1016/j.anifeedsci.2009.12.009
Khajali, F., Tahmasebi, M., Hassanpour, H., Akbari,
M.R., Qujeq, D. and Wideman, R.F., 2011. Effects of
supplementation of canola meal-based diets with arginine
on performance, plasma nitric oxide, and carcass
characteristics of broiler chickens grown at high altitude.
Poultry Science. 90: 2287-2294. DOIl: 10.3382/ps.
2011-01618

Tabidi, M.H., Mukhtar, A.M. and Mohammed, H.I.,
2013. Effects of probiotic and antibiotic on performance
and growth attributes of broiler chicks. Global Journal of
Medicinal Plant Research. 1: 136-142. DOI: 10.1093/ps/
86.5.984

Chiang, G., Lu, W.Q., Piao, X.S., Hu, J.K., Gong, L.M.
and Thacker, P.A., 2010. Effects of feeding solid-state
fermented rapeseed meal on performance, nutrient
digestibility, intestinal ecology and intestinal morphology
of broiler chickens. Asian-Australasian Journal of Animal
Sciences. 23: 263-271. DOI: 10.5713/ajas.2010.90145
Aviagen. 2019. Ross 308 Broiler Nutrition Specifications.
Aviagen Ltd., Newbridge, UK.

Ashayerizadeh, A., Dastar, B., Shams Shargh, M.,
Sadeghi Mahoonak, A.S. and Zerehdaran, S., 2017.
Fermented rapeseed meal is effective in controlling
Salmonella enterica serovar Typhimurium infection and
improving growth performance in broiler chicks.
Veterinary Microbiology. 201: 93-102. DOI: 10.1016/j.
vetmic.2017.01.007

Julian, R.J., Caston, L.J. and Leeson, S., 1992. The
effect of dletary sodium on right ventricular failure-
induced ascites, gain and fat deposition in meat-type
chickens. Canadian Joural of Veterinary Research.
56(3): 214-219.

Huyghebaret, G. and Pack, M., 1996. Effects of dietary
protein content, addition of nonessential amino acids and
dietary methionine to cysteine balance on responses to
dietary sulphur-containing amino acids in broilers. British
Poultry Science. 37: 623-639.

Aptekmann, K.P., Baraldi Arton, S.M., Stefanini,
M.A. and Orsi, M.A., 2001. Morphometric analysis of
the intestine of domestic quails (Coturnix japonica)
treated with different levels of dietary calcium. Anatomia
Histologia Embryologia. 30: 277-280.

Sakamoto, K., Hirose, H., Onizuka, A., Hayashi, M.,
Futamura, N., Kawamura, Y. and Ezaki, T., 2000.
Quantitative study of changes in intestinal morphology
and mucus gel on total parenteral nutrition in rats. Journal
of Surgical Research. 94(2): 99-106.

SAS Institute Inc. 2003. SAS User Guide. Version 9.1.
SAS Institute Inc, Cary, NC, U.S.A.

Khajali, F. and Slominski, B.A., 2012. Factors that
affect the nutritive value of canola meal for poultry.
Poultry Science. 91(10): 2564-2575. DOI: 10.3382/ps.
2012.02332

Fazhi, X., Lvmu, L., Jiaping, X., Kum, Q., Zhide, Z.
and Zhangyn L., 2011. Effects of fermented rapeseed
meal on growth performance and serum parameters in
ducks, Asian-Australasian Journal of Animal Sciences.
24: 678-684. DOI: 10.5713/ajas.2011.10458

Mansoori, B. and Acamovic, T., 2007. The effect of
tannic acid on the excretion of endogenous methionine,
histidine and lysine with broilers. Animal Feed Science
and Technology. 134(3): 198-210. DOI: 10.1016/j.anifeed
s€i.2006.07.007

Xu, F.Z., Zeng, X.G. and Ding, X.L., 2012. Effects of
replacing soybean meal with fermented rapeseed meal on
performance, serum biochemical variables and intestinal
morphology of broilers. Asian-Australasian Journal of
Animal Sciences. 25: 1734-1741. DOI: 10.5713/ajas.
2012.12249

Elbaz, A.M., 2021. Effects of diet containing fermented
canola meal on performance, blood parameters, and gut
health of broiler chickens. Journal of Worlds Poultry
Research. 11(1): 1-7. DOI: 10.36380/jwpr.2021.1
Ashayerizadeh, O., Dastar, B., Samadi, F., Khomeiri,
M., Yamchi, A. and Zerehdaran, S., 2017. Study on the
chemical and microbial composition and probiotic
characteristics of dominant lactic acid bacteria in



